4   
SOURCE APPORTIONMENT OF PAMS HYDROCARBON DATA

This section presents the source apportionment results for ten PAMS sites in the NARSTO-Northeast study area. They include eight Type 2 PAMS sites in source areas (E. Hartford, CT; McMillan Reservoir, DC; Chicopee, MA; Lynn, MA; Lake Clifton, MD; Bronx, NY; Philadelphia, PA; and E. Providence, RI) and two downwind (Type 1,3, or 4) PAMS sites (Lums Pond, DE and Rider College, NJ).  The speciated hydrocarbon data are hourly measurements by automated gas chromatographs at all sites except at the Philadelphia and E. Providence sites, which are eight, daily canister-based 3-hour integrated samples.  CMB8.0 was applied with AUTOFIT to over 15,000 hydrocarbon samples covering the period from June 1, 1995 to August 31, 1995.  Each sample was apportioned with the following default set of source profiles: heavy-duty diesel exhaust from the Ft. McHenry Tunnel (Tu_MchHD); "corrected" profile from the Lincoln Tunnel (Exh_Lin1), composite liquid gasoline from the Northwest (WA_Liq); composite gasoline headspace vapor from the Northwest (WA_Vap); commercial natural gas (CNG); liquefied petroleum gas (LPG); and isoprene emissions (Biogenic).  Unidentified (UNID) was not used because of incompatibility between ambient and source data in the quantification total unidentified species.  

The source contribution estimates for each of the ten PAM sites are presented in this section with respect to variations by time of day, day-of-the-week, and wind direction.  Because the CMB analyses were performed by DRI personnel with limited knowledge of site characteristics and possible influence of local VOC sources near the sampling sites, this report does not include a reconciliation of the temporal and spatial variations in source contributions with source emissions near the sampling sites.  An electronic file of the CMB results for individual samples can be obtained from the Coordinating Research Council for those interested in relating the hydrocarbon apportionments to specific ozone episodes during the 1995 field study. 

4.1 Average Source Contribution Estimates 

Table 4-1 and Figure 4-1 show the average 24-hour source contributions for each site for all valid samples collected between June 1, 1995 to August 31, 1995.  Uncertainties in absolute source contributions (in ug/m3) are root mean squares of the individual one-sigma error propagations from CMB.  The relative contributions (in percent) are normalized to sum of contributions including non-negative, unexplained contributions and their uncertainties are one standard deviations of the individual contributions. 

For Type 2 sites, the significant contributors to the average 24-hour ambient NMHC are gasoline vehicle exhaust (40 percent), gasoline vapor (17 percent), and diesel exhaust (17 percent).  Natural gas leak (9 percent), liquid gasoline (7 percent), liquefied petroleum gas (4 percent), and biogenic emissions (4 percent) are minor contributors to NMHC.  On average, only 4 percent of the identified NMHC are unexplained.  Three of the Type 2 sites (Chicopee and Lynn, MA and Bronx, NY) account for the relatively high average contribution of diesel exhaust.  Higher diesel contributions are possible at the Bronx site due to diesel buses. 
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24-Hour Average Source Contributions to Total NMHC for PAMS Measurements (6/1/95 to 8/31/95)

Site

CT

DC

DE

MA_C

MA_L

MD

NJ

NY

PA

RI

PAMS Site Type

2

2

1,4

2

2

2

3

2

2

2

Number of Samples

1306

1963

1861

1228

2096

1175

2094

1438

559

651

Concentration (ug/m3)

20.6 ± 2.3

89.5 ± 10.7

27.5 ± 5.2

41.7 ± 5.0

48.0 ± 5.5

70.7 ± 8.0

40.7 ± 4.9

118.3 ± 14.0

68.0 ± 8.1

65.2 ± 8.0

R-square

0.89 ± 0.06

0.82 ± 0.07

0.83 ± 0.07

0.81 ± 0.09

0.91 ± 0.06

0.78 ± 0.07

0.93 ± 0.04

0.81 ± 0.08

0.75 ± 0.04

0.88 ± 0.05

Chi-square

1.08 ± 0.75

2.93 ± 1.49

1.76 ± 1.40

2.37 ± 1.59

1.05 ± 0.78

5.72 ± 1.59

1.05 ± 0.86

4.57 ± 1.80

5.24 ± 1.71

1.93 ± 1.22

Percent Mass Attributed

100.3 ± 16.0

71.6 ± 12.8

109.9 ± 15.5

105.0 ± 26.6

110.0 ± 12.2

91.4 ± 13.4

90.1 ± 11.9

101.1 ± 16.6

104.5 ± 11.9

77.7 ± 14.8

Absolute Contributions (ug/m3) 

a

   Diesel Exhaust

1.7 ± 1.7

12.6 ± 3.3

1.5 ± 1.8

8.5 ± 2.3

21.0 ± 3.7

7.7 ± 2.3

4.9 ± 2.0

28.2 ± 5.5

2.2 ± 1.9

6.3 ± 2.4

   Gasoline Vehicle Exhaust

8.9 ± 2.3

24.9 ± 5.8

6.6 ± 2.3

7.2 ± 4.6

14.8 ± 5.6

43.5 ± 3.7

14.6 ± 3.3

57.4 ± 8.3

37.7 ± 4.2

24.1 ± 4.2

   Liquid Gasoline

2.2 ± 2.5

4.1 ± 8.5

1.5 ± 3.1

8.0 ± 4.5

3.8 ± 5.8

2.3 ± 5.0

2.9 ± 4.0

7.1 ± 10.1

1.3 ± 7.0

3.2 ± 5.6

   Gasoline Vapors

2.5 ± 1.2

16.5 ± 4.1

6.8 ± 2.0

12.6 ± 3.1

7.1 ± 2.9

2.9 ± 2.7

7.4 ± 2.3

11.7 ± 5.3

21.1 ± 4.7

11.1 ± 3.4

   Commerical Natural Gas

2.4 ± 0.5

7.5 ± 1.7

3.2 ± 0.8

3.6 ± 0.8

3.3 ± 0.8

7.0 ± 1.5

4.1 ± 0.9

9.4 ± 2.0

5.7 ± 1.3

5.1 ± 1.2

   Liquefied Petroleum Gas

1.1 ± 0.4

1.3 ± 0.8

8.4 ± 4.6

1.8 ± 0.6

1.1 ± 0.7

1.6 ± 0.7

2.1 ± 0.8

1.7 ± 1.1

4.4 ± 1.4

2.9 ± 1.2

   Biogenic

2.4 ± 0.6

1.5 ± 0.3

1.0 ± 0.3

2.0 ± 0.5

2.4 ± 0.5

0.9 ± 0.2

2.2 ± 0.5

1.9 ± 0.5

0.7 ± 0.2

1.5 ± 0.4

   Unexplained

-0.6 ± 3.4

21.1 ± 9.0

-1.6 ± 5.7

-2.0 ± 6.2

-5.5 ± 8.1

4.8 ± 5.6

2.4 ± 5.4

1.0 ± 12.9

-5.2 ± 7.2

11.2 ± 7.0

Percent Contributions 

b

   Diesel Exhaust

8.1 ± 8.1

14.1 ± 3.7

5.5 ± 6.5

20.4 ± 5.5

43.8 ± 7.7

10.9 ± 3.2

12.1 ± 4.8

23.8 ± 4.6

3.2 ± 2.9

9.6 ± 3.7

   Gasoline Vehicle Exhaust

43.4 ± 11.2

27.8 ± 6.5

24.0 ± 8.5

17.3 ± 11.0

30.8 ± 11.6

61.5 ± 5.3

35.8 ± 8.0

48.5 ± 7.0

55.5 ± 6.1

36.9 ± 6.4

   Liquid Gasoline

10.7 ± 12.0

4.6 ± 9.5

5.6 ± 11.4

19.2 ± 10.7

8.0 ± 12.1

3.2 ± 7.1

7.1 ± 9.9

6.0 ± 8.6

2.0 ± 10.2

4.9 ± 8.6

   Gasoline Vapors

12.1 ± 5.7

18.5 ± 4.6

24.8 ± 7.1

30.3 ± 7.4

14.8 ± 6.1

4.1 ± 3.8

18.3 ± 5.7

9.9 ± 4.5

31.1 ± 6.9

17.0 ± 5.2

   Commerical Natural Gas

11.9 ± 2.5

8.4 ± 1.9

11.8 ± 2.8

8.5 ± 1.9

6.9 ± 1.6

9.9 ± 2.2

10.2 ± 2.2

8.0 ± 1.7

8.4 ± 1.9

7.8 ± 1.8

   Liquefied Petroleum Gas

5.1 ± 1.8

1.5 ± 0.8

30.4 ± 16.8

4.2 ± 1.5

2.4 ± 1.4

2.3 ± 1.0

5.2 ± 1.9

1.4 ± 1.0

6.5 ± 2.0

4.4 ± 1.9

   Biogenic

11.9 ± 3.0

1.6 ± 0.3

3.7 ± 1.0

4.9 ± 1.2

4.9 ± 1.1

1.3 ± 0.3

5.3 ± 1.2

1.6 ± 0.4

1.0 ± 0.2

2.2 ± 0.5

   Unexplained

-3.1

23.6

-5.8

-4.8

-11.6

6.8

6.0

0.9

-7.7

17.1

a

 

 Uncertainties are root mean squares of the individual 1-sigma error propagations from CMB.

b

  Uncertainties are one standard deviations of individual percent contributions.



[image: image2.wmf]50

Figure 4-1.  24-hour average source contribution estimates (ug/m3 and % NMHC) during summer 1995. 
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However, there are no obvious sources of the high levels of heavy hydrocarbon at Chicopee and Lynn that result in high diesel contributions at those sites.   Contributions of liquid gasoline and gasoline vapors are also much higher at Chicopee than for a typical Type 2 site.  Removing Chicopee and Lynn from the average, decreases the average contribution of diesel exhaust for the remaining sites to 12 percent and increases gasoline vehicle exhaust to 46 percent.  

The significant contributors to the average 24-hour ambient NMHC at downwind PAMS sites (Lums Pond, DE and Rider College, NJ) are gasoline vehicle exhaust (30 percent), gasoline vapor (18 percent), liquefied petroleum gas (18 percent), and natural gas (11 percent).   Diesel exhaust (9 percent), liquid gasoline (6 percent), biogenic emissions (5 percent) are minor contributors to NMHC.

Biogenic emissions are a significantly larger fraction of total NMHC in suburban and rural areas than in urban area.  The contributions of isoprene over a 24-hour average range from 4 to 12 percent in suburban and rural areas and are less than 2 percent in urban areas.  Because isoprene is emitted only during daylight hours with peak emission rates occurring at midday, it is one of the larger sources of NMHC during the day in suburban and rural areas. For the CMB calculations performed in this study, only species with summertime lifetimes greater than that of toluene (~9 hours) were used as fitting species.  An exception to this is isoprene.  It was included as a fitting species despite its high reactivity because it serves as a marker for biogenic emissions.  The source contribution estimates underestimated the actual source contributions of biogenic emissions, i.e., they provide a lower limit to biogenic contributions.    

The actual contributions of isoprene may be estimated by examining changes between morning and afternoon samples in the ratios of reactive hydrocarbons (e.g., isomers of xylene) to a relatively unreactive hydrocarbon (e.g., benzene) from a common source (i.e., vehicle exhaust) as an indicator of the net fractional loss of reactive hydrocarbon between the two sampling periods. These ratios are invariant to atmospheric dispersion and include continuous injections of fresh emissions into the air parcel during its transport to the sampling site.  The ratio of afternoon to morning xylenes/benzene ratios reflects the net fractional loss of xylenes due to atmospheric reactions. This fractional loss is adjusted to isoprene by applying the ratio of the OH radical reaction rate constants for xylenes (18.8) and isoprene (101.0).  Based on this approach, Fujita (1997c) estimated that the actual daytime contributions of isoprene to total NMHC emissions may be 5 to 10 times greater than CMB estimates.

As noted earlier, unidentified compounds are not considered in the apportionment because a large fraction of these compounds are not quantified in the PAMS program due to use of dryers that remove or chemically alter the more polar compounds.  These compounds include terpenes and higher molecular weight aldehydes, which are relatively more abundant in rural areas and at locations downwind of urban areas.

4.2 Diurnal and Day-of-the-Week Variations in Source Contribution Estimates 

A major advantage of automated gas chromatographs is that it can be operated continuously, thereby providing time resolution that would be impractical to obtain with canister-based sampling.  The CMB calculations made for hourly auto-GC data greatly enhances the understanding of the temporal variability in source contributions.  

The average hourly source contribution estimates are presented for the ten PAMS sites in Table 4-2.  The averages are shown as percent contributions to NMHC, and cover the period from June 1, 1995 to August 31, 1995.  The time-series plots in Figure 4-2 show the same data graphically.  The bar labeled unexplained is the difference between measured and calculated NMHC.  Peaks in motor vehicle exhaust contributions generally correspond to morning and afternoon commute periods.  The diurnal patterns in liquid gasoline contributions are essentially identical to the corresponding patterns for motor vehicle exhaust. In contrast to tailpipe contributions, the average diurnal patterns of gasoline vapor contributions show no peaks during the commute periods.  Contributions of isoprene are significantly higher during the middle of the day at E. Hartford, Rider College, Chicopee, and Lynn.  

Figure 4-3 shows the diurnal variations of the absolute source contributions for each source category by day of the week.  While motor vehicle exhaust contributions generally peak during morning and afternoon commute periods on weekday, the average contributions are significantly lower during weekend mornings.  These patterns provide confidence in the proper apportionment of vehicle emissions.  The diurnal and day-of-the-week patterns in the liquid gasoline contributions are essentially identical to motor vehicle exhaust, which suggests that a large fraction of the liquid gasoline contribution may be associated with tailpipe emissions rather than evaporative emissions from either vehicle or industrial sources. 

The diurnal variations in the contribution of natural gas correlate with diurnal variations in vertical mixing.  This diurnal pattern and lack of day-of-the-week variations are consistent with constant leakage of natural gas.   LPG generally shows the same diurnal variations.  However, lower contributions for LPG during weekend mornings suggests some correlation with the vehicle exhaust profile since the latter profile is derived from roadside ambient measurements.

4.3 Wind Directional Dependence of Source Contributions

Figure 4-4 shows the average source contributions in ug/m3 of NMHC by wind sector (centered on N, NE, E, SE, S, SW, W, NW) and time of the day (00-06, 06-12, 12-18, and 18-24, EDT) for Lums Pond, Chicopee, Lynn, Lake Chifton, Rider College, and Bronx. 

At Lums Pond, motor vehicle exhaust contributions are predominantly from the northwest, north, and northeast.  Gasoline vapor and liquid gasoline show strong wind dependence out of the northeast.  Propane, which is not shown in the plots, are the most 
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 Average Hourly Source Contributions for PAMS Measurements (6/1/95 to 8/31/95)

E. Hartford, CT

# in

% of NMHC

HD

LD

Liquid

Gasoline

Hour

Avg.

R

2

c

2

Explained

NMHC

Exhaust

Exhaust

Gasoline

Vapor

CNG

LPG

Biogenic

Unexpl.

EDT

%

(

m

g/m

3

)

%

%

%

%

%

%

%

%

00

57

0.90

1.06

106.4

21.2

8.8

49.3

14.3

11.6

12.9

6.0

3.7

-6.5

01

60

0.89

1.11

101.8

20.9

9.7

47.5

10.4

11.4

13.4

6.3

3.1

-1.8

02

52

0.89

1.15

103.9

20.5

8.2

47.9

12.3

12.2

14.0

6.5

2.8

-3.9

03

55

0.89

1.08

104.2

19.5

8.9

46.7

12.1

12.4

14.3

7.9

2.1

-4.3

04

59

0.87

1.17

99.7

19.2

8.6

41.1

15.5

10.8

15.3

6.7

1.9

0.3

05

55

0.88

1.15

101.7

19.5

9.1

41.7

14.0

12.3

15.0

7.8

1.9

-1.7

06

54

0.89

1.06

102.5

20.6

7.4

45.2

13.0

13.4

14.2

7.4

1.9

-2.6

07

57

0.90

1.17

103.5

24.7

9.7

47.3

13.9

10.9

13.0

5.9

3.0

-3.5

08

45

0.90

1.22

105.0

25.1

7.3

47.9

14.7

11.2

12.4

5.2

6.3

-5.0

09

49

0.90

1.16

100.4

23.1

6.4

39.7

13.6

11.4

13.2

4.6

11.5

-0.4

10

49

0.88

1.18

97.6

22.1

9.9

36.8

8.2

10.8

14.3

4.4

13.3

2.4

11

45

0.89

1.10

99.3

21.1

6.3

36.8

9.2

10.4

13.7

3.7

19.2

0.6

12

55

0.88

1.17

96.9

20.2

7.5

33.6

10.5

10.4

13.8

3.9

17.2

3.1

13

57

0.88

1.10

94.6

19.2

7.9

33.2

6.6

10.1

14.8

4.0

18.1

5.4

14

50

0.89

1.00

97.2

18.5

6.2

31.9

7.0

10.4

14.5

3.5

23.7

2.8

15

53

0.89

1.05

98.7

18.4

8.7

35.0

4.4

10.6

14.0

3.3

22.7

1.3

16

57

0.88

0.98

94.7

18.5

9.0

32.7

3.6

9.2

14.3

2.7

23.2

5.3

17

55

0.89

0.96

96.0

18.4

8.3

32.0

4.1

9.8

13.5

2.7

25.6

4.0

18

57

0.89

1.00

96.5

18.6

7.8

33.5

3.5

10.5

12.8

3.6

24.9

3.5

19

59

0.89

0.93

96.2
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8.5
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3.5

8.8
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3.8

20
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40.5
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4.5
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0.7
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56
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1.13
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9.5

9.9
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5.0
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0.89
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9.5
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11.9

10.9

12.6

5.0

7.3

-2.4

23

56

0.90

1.04

106.6

20.9

8.1

49.7

12.4

13.4

12.7

5.5

4.9

-6.6

All

1306

0.89

1.08

100.3

20.6

8.1

40.6

9.8

10.9

13.6

5.0

12.3

-0.3

McMillan Reservoir, DC

00

81

0.83

3.37

77.3

117.6

12.7

28.7

5.2

18.9

9.20

1.44

1.2

22.7

01

86

0.82

3.02

74.0

104.2

13.4

24.5

4.0

19.4

10.10

1.55

1.2

26.0

02

87

0.82

2.87

72.4

100.8

13.8

22.4

3.3

19.4

11.02

1.68

0.8

27.6

03

87

0.82

2.64

71.6

92.9

14.3

20.5

2.9

20.8

11.60

1.68

0.6

27.6

04

87

0.83

2.34

70.0

87.2

14.2

17.4

2.4

21.4

12.16

1.97

0.6

29.9
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71.6
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2.09
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7.42
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1.9
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3.25
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27.9
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21.9

7.34

2.41
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21.6
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2.75

72.8

78.7

13.7

21.8

2.8

25.5

7.48

2.65

2.7

23.3
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2.69
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1.7

26.7

7.39

2.23

2.6
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1.6
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7.55
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24.8

7.19
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3.9
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9.5
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2.6
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7.56
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3.4
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3.09
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79.6

10.7

24.4

4.4

19.3

7.55

1.27

3.3

29.0
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3.63

75.7

93.8

11.1

31.1

4.9

17.1

7.35

1.31

2.5

24.6
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86

0.83

3.80

79.1

110.5

11.7

34.7

5.5

16.8

7.41

1.27

1.7

20.9
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85

0.83

3.78

79.7

121.3

12.7

34.0

5.1

17.4

7.57

1.34

1.6

20.3

23
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0.83

3.49

77.6

117.6

12.1

31.5

5.4

17.7

8.29

1.25

1.4

22.2

All
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2.93

71.6

89.1

12.4

22.5

3.3

21.6

8.5

1.7

1.9

28.1
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 Average Hourly Source Contributions for PAMS Measurements (6/1/95 to 8/31/95)

Lums Pond, DE
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Unexpl.

EDT

%

(

m

g/m

3

)

%

%

%

%

%

%

%

%

00

80

0.82

1.72

110.4

39.6

6.7

32.9

7.1

26.1

19.1

16.8

1.8

-10.5

01

77

0.82

1.86

111.3

28.3

6.4

28.9

10.7

27.8

19.7

16.2

1.6

-11.3

02

77

0.82

1.71

109.7

33.1

6.8

27.2

8.9

28.1

19.6

17.6

1.7

-9.7

03

78

0.81

1.91

109.8

38.0

6.6

26.1

10.0

27.6

18.4

20.2

0.9

-9.8

04

78

0.82

1.88

110.5

30.5

7.4

26.7

8.7

29.0

18.2

19.6

1.0

-10.5

05

77

0.81

1.97

109.6

31.5

6.8

23.6

11.0

29.0

16.9

21.3

1.0

-9.7

06

78

0.80

2.42

108.9

38.8

7.6

29.6

7.0

28.6

14.6

20.3

1.1

-8.9

07

78

0.80

2.72

110.0

38.4

6.4

32.7

7.0

28.1

14.7

18.0

3.0

-10.0

08

77

0.81

2.57

109.6

43.1

5.8

29.1

7.4

27.4

15.4

18.9

5.5

-9.6

09

63

0.81

2.26

113.0

37.9

7.1

28.8

5.3

29.5

18.6

17.2

6.6

-13.0

10

62

0.82

1.87

112.2

26.1

7.0

24.1

6.4

31.1

20.7

15.7

7.2

-12.3

11

67

0.83

1.76

109.1

29.7

4.5

25.8

5.6

30.3

21.7

13.7

7.6

-9.1

12

77

0.84

1.66

110.6

22.3

8.7

24.0

4.7

28.1

23.7

13.2

8.1

-10.7

13

80

0.84

1.46

110.7

18.5

11.5

21.1

4.6

25.3

25.1

14.3

9.0

-10.8

14

81

0.84

1.34

109.7

18.8

10.3

21.4

3.7

24.4

26.9

12.2

10.9

-9.7

15

80

0.84

1.19

108.0

12.7

8.3

20.3

3.8

24.9

28.8

9.0

13.0

-8.0

16

81

0.84

1.26

108.7

13.3

5.5

26.8

3.1

22.6

27.3

9.1

14.6

-8.8

17

80

0.85

1.10

107.9

12.8

5.3

24.8

3.9

22.2

27.1

9.1

15.7

-8.0

18

82

0.85

1.20

108.9

13.9

5.7

27.0

2.5

20.9

25.9

8.9

18.1

-8.9

19

82

0.84

1.49

107.1

19.7

4.0

25.3

4.7

23.3

22.2

9.7

18.0

-7.2

20

82

0.83

1.79

110.0

23.5

4.3

34.7

4.2

25.0

19.8

10.2

11.9

-10.0

21

81

0.83

1.86

110.5

30.5

4.3

34.1

7.6

26.0

19.9

11.8

6.9

-10.5

22

81

0.83

1.72

111.5

31.1

6.3

32.3

6.3

27.3

20.8

14.4

4.1

-11.5

23

82

0.83

1.64

111.1

33.2

7.3

32.6

5.7

27.9

19.8

15.2

2.6

-11.1

All

1861

0.83

1.77

110.0

27.7

6.7

27.5

6.2

26.7

21.0

14.7

7.2

-10.0

Chicopee, MA

00

60

0.84

2.07

104.0

47.2

21.0

17.5

22.5

25.4

10.99

4.53

2.1

-4.0

01

60

0.85

2.01

105.9

46.4

24.0

17.3

21.0

24.9

12.01

5.06

1.6

-5.9

02

55

0.84

2.01

105.3

41.6

22.6

13.0

22.6

26.8

13.29

5.03

1.9

-5.3

03

60

0.82

2.27

103.5

42.2

23.7

12.4

20.0

26.4

13.85

5.36

1.8

-3.5

04

58

0.84

2.05

104.3

40.1

20.8

12.3

22.8

26.6

14.32

5.98

1.5

-4.3

05

59

0.84

1.85

102.3

40.5

19.8

10.9

22.0

26.7

15.52

5.93

1.5

-2.3

06

59

0.85

1.99

105.0

41.7

19.4

18.1

18.4

28.1

12.74

6.50

1.9

-5.0

07

59

0.85

2.16

106.9

48.8

20.5

19.1

18.5

31.0

8.87

5.89

3.1

-6.9

08

54

0.80

3.07

101.3

56.3

19.5

18.7

15.6

31.2

7.36

5.29

3.6

-1.3

09

52

0.79

2.73

106.3

45.4

21.4

13.0

13.2

40.8

8.19

4.34

5.5

-6.3

10

44

0.77

2.94

110.0

45.6

20.3

11.3

12.0

47.4

8.49

3.88

6.7

-10.0

11

36

0.75

3.36

109.9

46.9

20.4

10.6

9.9

50.1

8.32

3.19

7.5

-9.9

12

31

0.73

3.80

107.8

48.0

21.2

8.8

7.9

51.4

7.65

2.83

8.0

-7.8

13

27

0.75

3.30

106.8

43.9

17.7

9.1

11.4

48.5

9.35

2.86

7.9

-6.9

14

30

0.73

3.16

107.3

36.9

20.8

6.7

5.9

50.8

9.51

2.29

11.3

-7.3

15

34

0.74

2.79

99.3

34.5

19.4

4.4

9.4

44.1

8.72

2.37

11.0

0.7

16

38

0.74

2.82

102.1

34.2

19.5

3.8

8.7

46.7

9.26

2.14

12.0

-2.1

17

51

0.75

2.75

102.5

32.4

17.2

6.9

6.1

47.0

9.78

2.26

13.2

-2.5

18

59

0.76

2.60

103.9

30.6

17.3

8.6

8.0

43.2

9.58

2.34

14.9

-3.9

19

60

0.81

2.04

104.4

32.3

18.1

12.6

12.8

34.8

9.71

3.10

13.3

-4.4

20

60

0.84

1.84

105.6

35.0

19.4

17.3

18.4

29.6

9.86

2.98

8.0

-5.6

21

60

0.85

1.99

105.9

38.7

19.7

20.1

18.9

27.7

10.82

3.66

5.0

-5.9

22

60

0.85

1.95

105.2

42.5

18.9

22.8

19.2

26.3

10.82

3.82

3.4

-5.2

23

62

0.86

1.99

106.7

47.9

19.6

21.0

22.3

26.0

10.84

4.46

2.5

-6.7

All

1228

0.80

2.48

105.1

41.6

20.1

13.2

15.3

35.9

10.4

4.0

6.2

-5.1




[image: image5.wmf]Table 4-2 (continued)

 Average Hourly Source Contributions for PAMS Measurements (6/1/95 to 8/31/95)

Lynn, MA

# in

% of NMHC

HD

LD

Liquid

Gasoline

Hour

Avg.

R

2

c

2

Explained

NMHC

Exhaust

Exhaust

Gasoline

Vapor

CNG

LPG

Biogenic

Unexpl.

EDT

%

(

m

g/m

3

)

%

%

%

%

%

%

%

%

00

90

0.92

0.97

112.7

53.3

44.4

31.5

8.8

15.7

8.8

2.8

0.8

-12.7

01

89

0.91

1.05

113.4

50.6

45.1

29.1

8.6

17.1

9.4

3.3

0.8

-13.4

02

89

0.91

1.01

112.3

47.0

46.8

25.0

9.8

16.4

9.7

3.9

0.7

-12.3

03

78

0.91

0.94

111.3

43.6

47.7

23.3

9.2

16.0

10.5

4.1

0.6

-11.3

04

86

0.90

1.05

109.5

42.8

47.4

20.2

11.2

15.4

10.3

4.3

0.7

-9.5

05

85

0.89

1.18

110.3

43.2

46.8

21.1

11.3

15.4

10.4

4.6

0.7

-10.3

06

89

0.91

1.14

109.3

49.3

42.6

27.9

9.6

13.6

9.6

4.2

1.9

-9.3

07

88

0.92

1.21

110.3

56.6

38.5

34.0

8.2

14.2

7.8

3.6

4.0

-10.3

08

86

0.90

1.53

108.7

56.2

38.3

33.3

8.2

12.9

6.9

3.0

6.2

-8.7

09

83

0.90

1.51

110.8

51.3

41.5

29.5

9.1

12.7

7.2

2.5

8.2

-10.8

10

84

0.89

1.37

109.4

47.1

45.0

25.3

6.7

13.1

7.8

1.6

9.8

-9.4

11

84

0.88

1.30

107.3

44.0

47.7

21.0

5.9

12.5

7.2

1.4

11.6

-7.3

12

85

0.89

1.12

107.1

41.5

47.3

21.2

4.7

11.9

7.6

1.0

13.4

-7.1

13

88

0.89

0.95

105.9

37.4

50.8

16.8

3.5

11.7

8.0

1.0

14.2

-5.9

14

88

0.89

1.08

105.0

43.5

50.6

17.2

3.4

11.3

7.2

2.3

13.0

-5.0

15

90

0.90

0.89

106.7

41.6

51.8

19.7

3.4

10.8

7.3

0.6

13.1

-6.8

16

90

0.91

0.85

107.0

41.0

50.7

21.6

3.3

11.0

7.3

0.9

12.3

-7.0

17

90

0.92

0.81

108.8

41.1

49.4

25.4

5.3

10.0

7.4

0.9

10.3

-8.8

18

90

0.92

0.80

109.0

41.9

49.2

26.3

4.5

11.6

7.5

1.6

8.3

-9.0

19

89

0.92

0.87

110.9

47.0

46.9

33.1

4.7

12.3

7.1

1.5

5.4

-10.9

20

86

0.93

0.90

112.1

52.5

43.3

37.3

7.1

13.4

7.1

1.5

2.5

-12.1

21

90

0.93

0.98

113.9

59.1

42.6

38.2

8.6

14.1

7.0

1.6

1.7

-13.9

22

90

0.93

0.98

114.7

61.8

42.2

38.0

9.0

15.0

7.3

1.9

1.3

-14.7

23

89

0.93

0.89

112.5

56.8

43.5

34.6

8.5

14.8

7.9

2.1

1.0

-12.6

All

2096

0.91

1.06

110.0

47.9

45.8

27.1

7.2

13.5

8.1

2.3

5.9

-10.0

Lake Clifton, MD

00

54

0.80

5.46

93.5

89.8

11.5

59.1

4.3

5.8

10.21

2.17

0.6

6.5

01

49

0.80

5.56

93.7

81.3

11.5

58.5

5.2

3.1

12.32

2.41

0.6

6.3

02

52

0.78

5.68

92.7

77.6

12.5

54.9

4.1

4.1

14.22

2.50

0.5

7.3

03

49

0.76

5.51

91.3

66.9

11.5

52.0

4.8

3.9

16.19

2.67

0.4

8.7

04

49

0.76

5.71

92.0

63.6

11.5

51.9

3.1

5.1

17.31

2.85

0.3

8.0

05

49

0.78

5.39

94.4

67.0

11.7

56.0

1.7

4.5

17.44

2.93

0.2

5.6

06

51

0.81

5.38

93.4

84.7

10.9

62.4

1.8

2.3

12.84

2.77

0.4

6.6

07

47

0.82

5.77

94.1

94.6

9.9

66.4

2.3

2.2

9.76

2.66

0.9

5.9

08

39

0.82

5.83

95.6

93.9

11.0

66.6

2.5

3.3

7.75

2.68

1.9

4.3

09

43

0.80

5.93

94.0

80.4

11.1

63.7

2.3

3.9

7.92

2.83

2.3

6.0

10

47

0.78

5.89

92.4

64.6

10.3

61.9

2.1

4.4

8.64

2.89

2.3

7.6

11

38

0.77

5.52

92.1

55.0

10.9

59.5

3.3

4.4

8.91

2.84

2.3

7.9

12

50

0.74

5.95

89.7

50.4

10.7

57.8

2.8

4.7

8.30

2.85

2.5

10.3

13

40

0.74

5.87

86.8

48.5

9.8

55.7

2.2

5.3

9.04

2.73

2.1

13.2

14

42

0.74

5.86

89.0

48.0

10.1

57.4

2.5

5.1

8.96

2.23

2.8

11.0

15

50

0.72

6.04

84.9

49.9

9.4

53.4

2.6

5.5

8.85

1.94

3.2

15.1

16

53

0.73

5.80

84.1

47.2

9.8

53.5

2.4

4.4

8.68

2.01

3.3

15.9

17

53

0.75

5.94

85.1

50.9

9.5

56.7

2.0

3.4

8.42

1.83

3.2

14.9

18

54

0.76

5.95

86.8

55.3

9.0

57.6

1.8

4.6

8.38

2.09

3.3

13.3

19

53

0.80

5.55

88.6

68.4

8.8

61.7

1.4

4.4

7.47

1.84

3.0

11.4

20

51

0.82

5.62

92.4

77.4

9.2

66.0

1.7

4.0

7.71

2.02

1.9

7.6

21

54

0.82

5.55

96.9

83.8

9.4

67.3

3.2

4.8

8.56

1.88

1.0

4.0

22

55

0.82

5.92

96.0

94.4

9.6

67.5

3.1

4.7

8.48

1.94

0.7

4.0

23

53

0.81

5.59

94.7

96.3

10.0

64.0

3.7

4.4

9.99

2.04

0.6

5.3

All

1175

0.78

5.72

91.4

70.4

10.4

59.6

2.8

4.3

10.3

2.4

1.7

8.6




[image: image6.wmf]Table 4-2 (continued)

 Average Hourly Source Contributions for PAMS Measurements (6/1/95 to 8/31/95)

Rider College, NJ

# in

% of NMHC

HD

LD

Liquid

Gasoline

Hour

Avg.

R

2

c

2

Explained

NMHC

Exhaust

Exhaust

Gasoline

Vapor

CNG

LPG

Biogenic

Unexpl.

EDT

%

(

m

g/m

3

)

%

%

%

%

%

%

%

%

00

85

0.93

0.98

89.2

41.5

13.0

36.2

8.0

15.4

10.8

4.6

1.1

10.8

01

89

0.92

1.12

89.1

44.4

12.3

34.0

11.1

15.4

10.8

4.6

0.9

10.9

02

89

0.92

1.17

89.4

45.6

12.9

33.0

10.2

16.2

11.1

5.2

0.7

10.6

03

89

0.91

1.23

90.2

47.3

12.8

32.8

9.7

17.4

11.5

5.6

0.6

9.8

04

89

0.91

1.32

90.5

49.2

12.4

33.1

9.0

18.1

11.6

5.7

0.7

9.5

05

88

0.92

1.36

90.6

52.2

11.6

33.7

7.8

18.9

12.2

5.9

0.5

9.4

06

87

0.91

1.33

90.9

54.1

11.7

33.9

7.7

19.3

11.8

5.9

0.7

9.1

07

86

0.92

1.40

91.3

58.9

11.5

36.6

6.6

17.9

10.7

5.5

2.4

8.7

08

85

0.92

1.46

92.0

58.3

10.9

37.8

6.9

17.0

10.4

5.1

4.0

8.0

09

88

0.92

1.36

92.8

49.5

11.1

37.7

6.5

16.3

10.8

5.0

5.5

7.2

10

84

0.92

1.37

92.7

45.8

12.3

35.7

5.7

16.2

11.4

4.6

6.8

7.3

11

82

0.92

1.23

93.0

39.2

11.8

35.4

5.2

15.6

12.7

4.5

7.8

7.0

12

88

0.92

1.13

91.6

33.2

11.1

34.5

4.1

15.2

13.1

4.3

9.3

8.4

13

87

0.92

1.00

89.1

29.9

9.7

34.0

3.2

14.0

13.6

3.8

10.8

10.9

14

88

0.93

0.84

89.5

28.5

9.7

33.3

2.8

13.5

14.3

3.7

12.1

10.5

15

88

0.93

0.75

88.5

27.4

9.1

32.6

1.8

13.3

14.6

3.5

13.6

11.5

16

90

0.93

0.77

87.2

27.9

8.7

31.3

1.8

13.2

13.7

3.4

15.2

12.8

17

89

0.93

0.77

88.0

29.3

8.6

32.6

1.7

13.0

12.9

3.4

15.7

12.0

18

90

0.94

0.73

88.8

30.7

9.1

32.7

2.7

13.0

12.0

3.2

16.3

11.2

19

90

0.94

0.81

90.1

34.2

10.3

35.1

3.7

13.1

10.3

3.4

14.3

9.9

20

90

0.94

0.77

89.7

36.7

10.8

38.4

4.4

13.2

10.3

3.5

9.0

10.3

21

88

0.94

0.75

90.0

36.5

12.3

39.3

4.7

14.6

10.5

3.7

4.9

10.0

22

84

0.94

0.82

90.3

37.4

12.4

40.7

4.9

15.4

10.3

4.0

2.6

9.7

23

81

0.93

0.87

88.7

39.8

12.6

37.5

6.8

15.3

10.5

4.5

1.6

11.3

All

2094

0.93

1.06

90.1

40.7

11.2

35.1

5.7

15.4

11.7

4.4

6.6

9.9

Bronx, NY

00

62

0.83

4.19

102.3

138.3

23.7

56.5

3.8

8.8

7.80

1.33

0.3

-2.3

01

47

0.84

4.16

104.1

133.4

23.4

53.3

6.2

11.2

8.71

1.11

0.2

-4.1

02

48

0.81

5.10

100.1

135.9

19.2

53.1

7.7

8.3

10.16

1.40

0.2

-0.1

03

50

0.80

5.57

96.7

130.2

13.4

51.7

7.7

10.8

11.32

1.49

0.2

3.3

04

50

0.79

5.33

98.0

103.3

12.0

49.5

9.4

11.5

13.36

2.02

0.2

2.0

05

57

0.79

4.76

102.0

100.3

17.8

45.4

10.2

11.8

14.73

1.94

0.2

-2.0

06

66

0.79

4.68

102.5

103.5

23.0

45.0

6.8

11.4

14.33

1.86

0.2

-2.5

07

65

0.84

3.88

105.4

120.6

21.8

52.0

5.7

11.4

12.36

1.87

0.4

-5.4

08

67

0.86

3.72

105.9

141.9

21.2

57.1

4.9

10.3

9.93

1.66

0.9

-5.9

09

66

0.86

3.81

104.4

144.4

20.2

58.1

4.1

10.6

8.28

1.75

1.4

-4.4

10

63

0.84

4.09

101.3

132.2

23.8

51.4

5.0

9.5

8.12

1.62

1.9

-1.3

11

63

0.82

4.34

101.3

129.2

26.8

48.2

4.9

9.9

7.47

1.65

2.5

-1.3

12

63

0.79

5.06

97.2

118.6

25.5

45.0

4.3

10.1

7.54

1.67

3.0

2.8

13

59

0.78

4.90

101.1

103.4

29.9

41.5

4.9

11.9

7.53

1.74

3.6

-1.1

14

58

0.78

4.77

102.8

96.9

30.7

39.6

6.3

12.7

7.88

1.53

4.1

-2.8

15

55

0.78

4.88

98.8

114.5

28.8

39.2

6.2

11.6

7.13

1.55

4.4

1.2

16

54

0.77

5.11

97.4

106.8

26.9

40.2

5.6

11.6

7.24

1.46

4.4

2.6

17

56

0.77

5.09

98.3

95.3

28.0

40.5

6.5

10.4

7.21

1.06

4.6

1.7

18

58

0.79

4.74

101.2

97.0

27.5

46.0

6.6

8.8

7.41

0.81

4.1

-1.2

19

68

0.79

4.88

98.1

103.6

26.2

47.0

4.9

8.3

7.36

0.81

3.5

1.9

20

66

0.82

4.54

99.8

114.3

23.1

53.8

4.7

7.7

7.41

0.84

2.3

0.2

21

68

0.83

4.21

101.5

121.1

25.7

54.1

4.0

8.4

7.15

1.09

1.0

-1.5

22

68

0.83

4.36

101.5

123.6

24.1

55.8

5.0

7.8

7.40

0.91

0.6

-1.5

23

61

0.84

4.23

101.5

127.2

22.7

58.2

3.3

8.0

7.80

1.08

0.4

-1.5

All

1438

0.81

4.60

101.0

118.1

23.6

49.3

5.8

10.1

9.0

1.4

1.9

-1.0




[image: image7.wmf]Table 4-2 (continued)

 Average 3-Hour Source Contributions for PAMS Measurements (6/1/95 to 8/31/95)

Philadelphia, PA
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[image: image8.wmf]Figure 4-2.  Average source contribution estimates by time of day at PAMS sites

E. Hartford, CT
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[image: image9.wmf]Figure 4-2 (cont).  Average source contribution estimates by time of day at PAMS sites

Lums Pond, DE
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[image: image10.wmf]Figure 4-2 (cont).  Average source contribution estimates by time of day at PAMS sites

Chicopee, MA
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[image: image11.wmf]Figure 4-2 (cont).  Average source contribution estimates by time of day at PAMS sites

Bronx, NY
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[image: image12.wmf]Figure 4-2 (cont).  Average source contribution estimates by time of day at PAMS sites

Philadelphia, PA
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[image: image13.wmf]Figure 4-3a.  Average SCE at E. Hartford by day of the week, summer 1995 (EDT).

Figure 4-3a (cont).  Average SCE at E. Hartford by day of the week, summer 1995 (EDT).
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[image: image14.wmf]Figure 4-3a (cont).  Average SCE at E. Hartford by day of the week, summer 1995 (EDT).

E. Hartford - Liquid Gasoline
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[image: image15.wmf]Figure 4-3b.  Average SCE at McMillan Reservoir by day of the week, summer 1995 (EDT).

Figure 4-3b (cont).  Average SCE at McMillan by day of the week, summer 1995 (EDT).
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[image: image16.wmf]Figure 4-3b (cont).  Average SCE at McMillan by day of the week, summer 1995 (EDT).
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[image: image17.wmf]Figure 4-3c.  Average SCE at Lums Pond by day of the week, summer 1995 (EDT).

Figure 4-3c (cont).  Average SCE at Lums Pond by day of the week, summer 1995 (EDT).
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[image: image18.wmf]Figure 4-3c (cont).  Average SCE at Lums Pond by day of the week, summer 1995 (EDT).
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[image: image19.wmf]Figure 4-3d.  Average SCE at Chicopee, MA by day of the week, summer 1995 (EDT).

Figure 4-3d (cont).  Average SCE at Chicopee, MA by day of the week, summer 1995 (EDT).
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[image: image20.wmf]Figure 4-3d (cont).  Average SCE at Chicopee, MA by day of the week, summer 1995 (EDT).
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[image: image21.wmf]Figure 4-3e.  Average SCE at Lynn, MA by day of the week, summer 1995 (EDT).

Figure 4-3e (cont).  Average SCE at Lynn, MA by day of the week, summer 1995 (EDT).
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 [image: image22.wmf]Figure 4-3e (cont).  Average SCE at Lynn, MA by day of the week, summer 1995 (EDT).
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[image: image23.wmf]Figure 4-3f.  Average SCE at Lake Clifton, MD by day of the week, summer 1995 (EDT).

Figure 4-3f (cont).  Ave. SCE at Lake Clifton, MD by day of the week, summer 1995 (EDT).
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[image: image24.wmf]Figure 4-3g.  Average SCE at Rider College, NJ by day of the week, summer 1995 (EDT).

Figure 4-3g (cont).  Ave. SCE at Rider College, NJ by day of the week, summer 1995 (EDT).
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[image: image25.wmf]Figure 4-3g (cont).  Ave. SCE at Rider College, NJ by day of the week, summer 1995 (EDT).
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[image: image26.wmf]Figure 4-3h.  Average SCE at Bronx, NY by day of the week, summer 1995 (EDT).

Figure 4-3h (cont).  Average SCE at Bronx, NY by day of the week, summer 1995 (EDT).
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[image: image27.wmf]Figure 4-3h (cont).  Average SCE at Bronx, NY by day of the week, summer 1995 (EDT).
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[image: image28.wmf]Figure 4-3i.  Average SCE at Philadelphia, PA by day of the week, summer 1995 (EDT).

Figure 4-3i (cont).  Average SCE at Philadelphia, PA by day of the week, summer 1995 (EDT).
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[image: image29.wmf]Figure 4-3i (cont).  Average SCE at Philadelphia, PA by day of the week, summer 1995 (EDT).
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[image: image30.wmf]Figure 4-3j.  Average SCE at E. Providence, RI by day of the week, summer 1995 (EDT).

Figure 4-3j (cont).  Average SCE at E. Providence by day of the week, summer 1995 (EDT).
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[image: image31.wmf]Figure 4-3j (cont).  Average SCE at E. Providence by day of the week, summer 1995 (EDT).
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       [image: image32.wmf]Figure 4-4a.   Wind directional dependence of source contributions by time of the day at Lums Pond, DE. 
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[image: image33.wmf]Figure 4-4b.   Wind directional dependence of source contributions by time of the day at Chicopee, MA. 
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[image: image34.wmf]Figure 4-4c.   Wind directional dependence of source contributions by time of the day at Lynn, MA. 
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[image: image35.wmf]Figure 4-4d.   Wind directional dependence of source contributions by time of the day at Lake Clifton, MD. 
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[image: image36.wmf]Figure 4-4e.   Wind directional dependence of source contributions by time of the day at Rider College, NJ. 
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[image: image37.wmf]Figure 4-4f.   Wind directional dependence of source contributions by time of the day at Bronx, NY. 
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dominant source with contributions out of the northeast and east about three times as high as for vehicle exhaust.  

Most of the source contributions at Chicopee are from the southern two wind quadrants.  Gasoline vapor is the largest source at Chicopee during the day.  It has a wind dependence similar to diesel exhaust, which suggest that these two sources are likely from a common origin

Contributions of gasoline vehicle exhaust at Lynn, MA are predominantly from the southeast, south, and southwest.  In contrast, the contribution of diesel exhaust is more or less uniform from all directions.  This pattern suggests a very strong local source that dominates the ambient VOC composition near the sampling site.  It also indicates that the source of the heavy hydrocarbons that are ascribed to diesel exhaust is some source other than diesel vehicles.  The lack of diurnal variation in this source contribution shown in Figure 4-3e suggests that the heavy hydrocarbons measured at Lynn may be a sampling artifact.  


The dominant source of hydrocarbon at Lake Clifton is gasoline-powered vehicles.  This source contribution is fairly uniform from all directions.  All other source contributions are small in comparison and also show no particular wind dependence.


Both Rider College and Bronx sites show uniform contributions from all directions, which indicate that these sites are centrally located within respect to major emission sources.  It also indicates there are no significant local sources and that emissions are well mixed.  
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Table 4-2 (continued)







 Average Hourly Source Contributions for PAMS Measurements (6/1/95 to 8/31/95)
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Table 4-2 (continued)







 Average Hourly Source Contributions for PAMS Measurements (6/1/95 to 8/31/95)
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1.46







92.0







58.3







10.9







37.8







6.9







17.0







10.4







5.1







4.0







8.0







09







88







0.92







1.36







92.8







49.5







11.1







37.7







6.5







16.3







10.8







5.0







5.5







7.2







10







84







0.92







1.37







92.7







45.8







12.3







35.7







5.7







16.2







11.4







4.6







6.8







7.3







11







82







0.92







1.23







93.0







39.2







11.8







35.4







5.2







15.6







12.7







4.5







7.8







7.0







12







88







0.92







1.13







91.6







33.2







11.1







34.5







4.1







15.2







13.1







4.3







9.3







8.4







13







87







0.92







1.00







89.1







29.9







9.7







34.0







3.2







14.0







13.6







3.8







10.8







10.9







14







88







0.93







0.84







89.5







28.5







9.7







33.3







2.8







13.5







14.3







3.7







12.1







10.5







15







88







0.93







0.75







88.5







27.4







9.1







32.6







1.8







13.3







14.6







3.5







13.6







11.5







16







90







0.93







0.77







87.2







27.9







8.7







31.3







1.8







13.2







13.7







3.4







15.2







12.8







17







89







0.93







0.77







88.0







29.3







8.6







32.6







1.7







13.0







12.9







3.4







15.7







12.0







18







90







0.94







0.73







88.8







30.7







9.1







32.7







2.7







13.0







12.0







3.2







16.3







11.2







19







90







0.94







0.81







90.1







34.2







10.3







35.1







3.7







13.1







10.3







3.4







14.3







9.9







20







90







0.94







0.77







89.7







36.7







10.8







38.4







4.4







13.2







10.3







3.5







9.0







10.3







21







88







0.94







0.75







90.0







36.5







12.3







39.3







4.7







14.6







10.5







3.7







4.9







10.0







22







84







0.94







0.82







90.3







37.4







12.4







40.7







4.9







15.4







10.3







4.0







2.6







9.7







23







81







0.93







0.87







88.7







39.8







12.6







37.5







6.8







15.3







10.5







4.5







1.6







11.3







All







2094







0.93







1.06







90.1







40.7







11.2







35.1







5.7







15.4







11.7







4.4







6.6







9.9







Bronx, NY







00







62







0.83







4.19







102.3







138.3







23.7







56.5







3.8







8.8







7.80







1.33







0.3







-2.3







01







47







0.84







4.16







104.1







133.4







23.4







53.3







6.2







11.2







8.71







1.11







0.2







-4.1







02







48







0.81







5.10







100.1







135.9







19.2







53.1







7.7







8.3







10.16







1.40







0.2







-0.1







03







50







0.80







5.57







96.7







130.2







13.4







51.7







7.7







10.8







11.32







1.49







0.2







3.3







04







50







0.79







5.33







98.0







103.3







12.0







49.5







9.4







11.5







13.36







2.02







0.2







2.0







05







57







0.79







4.76







102.0







100.3







17.8







45.4







10.2







11.8







14.73







1.94







0.2







-2.0







06







66







0.79







4.68







102.5







103.5







23.0







45.0







6.8







11.4







14.33







1.86







0.2







-2.5







07







65







0.84







3.88







105.4







120.6







21.8







52.0







5.7







11.4







12.36







1.87







0.4







-5.4







08







67







0.86







3.72







105.9







141.9







21.2







57.1







4.9







10.3







9.93







1.66







0.9







-5.9







09







66







0.86







3.81







104.4







144.4







20.2







58.1







4.1







10.6







8.28







1.75







1.4







-4.4







10







63







0.84







4.09







101.3







132.2







23.8







51.4







5.0







9.5







8.12







1.62







1.9







-1.3







11







63







0.82







4.34







101.3







129.2







26.8







48.2







4.9







9.9







7.47







1.65







2.5







-1.3







12







63







0.79







5.06







97.2







118.6







25.5







45.0







4.3







10.1







7.54







1.67







3.0







2.8







13







59







0.78







4.90







101.1







103.4







29.9







41.5







4.9







11.9







7.53







1.74







3.6







-1.1







14







58







0.78







4.77







102.8







96.9







30.7







39.6







6.3







12.7







7.88







1.53







4.1







-2.8







15







55







0.78







4.88







98.8







114.5







28.8







39.2







6.2







11.6







7.13







1.55







4.4







1.2







16







54







0.77







5.11







97.4







106.8







26.9







40.2







5.6







11.6







7.24







1.46







4.4







2.6







17







56







0.77







5.09







98.3







95.3







28.0







40.5







6.5







10.4







7.21







1.06







4.6







1.7







18







58







0.79







4.74







101.2







97.0







27.5







46.0







6.6







8.8







7.41







0.81







4.1







-1.2







19







68







0.79







4.88







98.1







103.6







26.2







47.0







4.9







8.3







7.36







0.81







3.5







1.9







20







66







0.82







4.54







99.8







114.3







23.1







53.8







4.7







7.7







7.41







0.84







2.3







0.2







21







68







0.83







4.21







101.5







121.1







25.7







54.1







4.0







8.4







7.15







1.09







1.0







-1.5







22







68







0.83







4.36







101.5







123.6







24.1







55.8







5.0







7.8







7.40







0.91







0.6







-1.5







23







61







0.84







4.23







101.5







127.2







22.7







58.2







3.3







8.0







7.80







1.08







0.4







-1.5







All







1438







0.81







4.60







101.0







118.1







23.6







49.3







5.8







10.1







9.0







1.4







1.9







-1.0
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Table 4-2 (continued)







 Average 3-Hour Source Contributions for PAMS Measurements (6/1/95 to 8/31/95)







Philadelphia, PA







# in 







% of NMHC







HD







LD







Liquid







Gasoline







Hour







Avg.







R







2















2 







Explained







NMHC







Exhaust







Exhaust







Gasoline







Vapor







CNG







LPG







Biogenic







Unexpl.







EDT







%







(















g/m







3







)







%







%







%







%







%







%







%







%







00







69







0.75







5.09







103.6







78.2







2.5







46.5







2.6







33.0







11.6







7.0







0.5







-3.6







03







63







0.73







5.28







103.0







72.1







3.6







42.1







4.2







30.3







14.0







8.4







0.5







-3.0







06







68







0.76







5.84







108.3







90.6







3.6







58.0







1.6







28.2







9.7







6.5







0.7







-8.3







09







71







0.74







5.91







104.1







70.3







4.4







52.0







2.1







29.0







8.8







6.0







1.8







-4.1







12







69







0.75







4.77







102.6







51.1







3.5







50.4







0.5







31.8







9.3







5.0







2.2







-2.6







15







75







0.75







4.70







103.4







50.2







2.7







53.7







1.3







30.3







9.1







4.4







1.9







-3.5







18







75







0.77







4.92







105.2







56.7







1.7







58.6







1.5







28.8







8.7







4.2







1.7







-5.2







21







69







0.77







5.46







105.5







77.7







3.1







59.8







1.7







27.7







8.0







4.2







1.0







-5.5







All







559







0.75







5.25







104.5







68.4







3.1







52.6







1.9







29.9







9.9







5.7







1.3







-4.5







E. Providence, RI







00







79







0.89







1.83







83.0







78.3







8.4







33.9







5.8







20.0







10.36







4.12







0.4







17.0







03







80







0.88







2.11







80.8







81.2







9.0







30.4







5.9







18.5







11.97







4.77







0.3







19.2







06







79







0.89







2.39







85.2







90.5







8.6







42.8







2.9







16.5







8.35







4.46







1.6







14.8







09







78







0.86







2.30







78.9







54.9







8.0







38.1







3.6







13.8







8.32







3.30







3.8







21.1







12







84







0.86







1.86







68.2







42.7







5.5







30.8







3.4







11.1







8.77







3.33







5.2







31.8







15







86







0.87







1.81







68.7







46.9







6.6







31.5







2.6







11.5







7.86







3.26







5.4







31.3







18







84







0.90







1.58







75.4







58.3







6.9







37.7







2.5







13.6







7.15







3.61







3.9







24.6







21







81







0.92







1.57







82.9







71.6







7.9







40.7







4.3







17.5







8.27







3.21







1.1







17.1







All







651







0.88







1.93







77.9







65.5







7.6







35.7







3.9







15.3







8.88







3.76







2.7







22.1
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Table 4-2 (continued)







 Average Hourly Source Contributions for PAMS Measurements (6/1/95 to 8/31/95)







Lynn, MA







# in 







% of NMHC







HD







LD







Liquid







Gasoline







Hour







Avg.







R







2















2 







Explained







NMHC







Exhaust







Exhaust







Gasoline







Vapor







CNG







LPG







Biogenic







Unexpl.







EDT







%







(















g/m







3







)







%







%







%







%







%







%







%







%







00







90







0.92







0.97







112.7







53.3







44.4







31.5







8.8







15.7







8.8







2.8







0.8







-12.7







01







89







0.91







1.05







113.4







50.6







45.1







29.1







8.6







17.1







9.4







3.3







0.8







-13.4







02







89







0.91







1.01







112.3







47.0







46.8







25.0







9.8







16.4







9.7







3.9







0.7







-12.3







03







78







0.91







0.94







111.3







43.6







47.7







23.3







9.2







16.0







10.5







4.1







0.6







-11.3







04







86







0.90







1.05







109.5







42.8







47.4







20.2







11.2







15.4







10.3







4.3







0.7







-9.5







05







85







0.89







1.18







110.3







43.2







46.8







21.1







11.3







15.4







10.4







4.6







0.7







-10.3







06







89







0.91







1.14







109.3







49.3







42.6







27.9







9.6







13.6







9.6







4.2







1.9







-9.3







07







88







0.92







1.21







110.3







56.6







38.5







34.0







8.2







14.2







7.8







3.6







4.0







-10.3







08







86







0.90







1.53







108.7







56.2







38.3







33.3







8.2







12.9







6.9







3.0







6.2







-8.7







09







83







0.90







1.51







110.8







51.3







41.5







29.5







9.1







12.7







7.2







2.5







8.2







-10.8







10







84







0.89







1.37







109.4







47.1







45.0







25.3







6.7







13.1







7.8







1.6







9.8







-9.4







11







84







0.88







1.30







107.3







44.0







47.7







21.0







5.9







12.5







7.2







1.4







11.6







-7.3







12







85







0.89







1.12







107.1







41.5







47.3







21.2







4.7







11.9







7.6







1.0







13.4







-7.1







13







88







0.89







0.95







105.9







37.4







50.8







16.8







3.5







11.7







8.0







1.0







14.2







-5.9







14







88







0.89







1.08







105.0







43.5







50.6







17.2







3.4







11.3







7.2







2.3







13.0







-5.0







15







90







0.90







0.89







106.7







41.6







51.8







19.7







3.4







10.8







7.3







0.6







13.1







-6.8







16







90







0.91







0.85







107.0







41.0







50.7







21.6







3.3







11.0







7.3







0.9







12.3







-7.0







17







90







0.92







0.81







108.8







41.1







49.4







25.4







5.3







10.0







7.4







0.9







10.3







-8.8







18







90







0.92







0.80







109.0







41.9







49.2







26.3







4.5







11.6







7.5







1.6







8.3







-9.0







19







89







0.92







0.87







110.9







47.0







46.9







33.1







4.7







12.3







7.1







1.5







5.4







-10.9







20







86







0.93







0.90







112.1







52.5







43.3







37.3







7.1







13.4







7.1







1.5







2.5







-12.1







21







90







0.93







0.98







113.9







59.1







42.6







38.2







8.6







14.1







7.0







1.6







1.7







-13.9







22







90







0.93







0.98







114.7







61.8







42.2







38.0







9.0







15.0







7.3







1.9







1.3







-14.7







23







89







0.93







0.89







112.5







56.8







43.5







34.6







8.5







14.8







7.9







2.1







1.0







-12.6







All







2096







0.91







1.06







110.0







47.9







45.8







27.1







7.2







13.5







8.1







2.3







5.9







-10.0







Lake Clifton, MD







00
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5.46







93.5







89.8







11.5







59.1







4.3







5.8







10.21







2.17







0.6







6.5







01







49







0.80







5.56







93.7







81.3







11.5







58.5







5.2







3.1







12.32







2.41







0.6







6.3







02







52







0.78







5.68







92.7







77.6







12.5







54.9







4.1







4.1







14.22







2.50







0.5







7.3







03







49







0.76







5.51







91.3







66.9







11.5







52.0







4.8







3.9







16.19







2.67







0.4







8.7







04







49







0.76







5.71







92.0







63.6







11.5







51.9







3.1







5.1







17.31







2.85







0.3







8.0







05







49







0.78







5.39







94.4







67.0







11.7







56.0







1.7







4.5







17.44







2.93







0.2







5.6







06







51







0.81







5.38







93.4







84.7







10.9







62.4







1.8







2.3







12.84







2.77







0.4







6.6







07







47







0.82







5.77







94.1







94.6







9.9







66.4







2.3







2.2







9.76







2.66







0.9







5.9







08







39







0.82







5.83







95.6







93.9







11.0







66.6







2.5







3.3







7.75







2.68







1.9







4.3







09







43







0.80







5.93







94.0







80.4







11.1







63.7







2.3







3.9







7.92







2.83







2.3







6.0







10







47







0.78







5.89







92.4







64.6







10.3







61.9







2.1







4.4







8.64







2.89







2.3







7.6







11







38







0.77







5.52







92.1







55.0







10.9







59.5







3.3







4.4







8.91







2.84







2.3







7.9







12







50







0.74







5.95







89.7







50.4







10.7







57.8







2.8







4.7







8.30







2.85







2.5







10.3







13







40







0.74







5.87







86.8







48.5







9.8







55.7







2.2







5.3







9.04







2.73







2.1







13.2







14







42







0.74







5.86







89.0







48.0







10.1







57.4







2.5







5.1







8.96







2.23







2.8







11.0







15







50







0.72







6.04







84.9







49.9







9.4







53.4







2.6







5.5







8.85







1.94







3.2







15.1







16







53







0.73







5.80







84.1







47.2







9.8







53.5







2.4







4.4







8.68







2.01







3.3







15.9







17







53







0.75







5.94







85.1







50.9







9.5







56.7







2.0







3.4







8.42







1.83







3.2







14.9







18







54







0.76







5.95







86.8







55.3







9.0







57.6







1.8







4.6







8.38







2.09







3.3







13.3







19







53







0.80







5.55







88.6







68.4







8.8







61.7







1.4







4.4







7.47







1.84







3.0







11.4







20







51







0.82







5.62







92.4







77.4







9.2







66.0







1.7







4.0







7.71







2.02







1.9







7.6







21







54







0.82







5.55







96.9







83.8







9.4







67.3







3.2







4.8







8.56







1.88







1.0







4.0







22







55







0.82







5.92







96.0







94.4







9.6







67.5







3.1







4.7







8.48







1.94







0.7







4.0







23







53







0.81







5.59







94.7







96.3







10.0







64.0







3.7







4.4







9.99







2.04







0.6







5.3







All







1175







0.78







5.72







91.4







70.4







10.4







59.6







2.8







4.3







10.3







2.4







1.7







8.6
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Table 4-2







 Average Hourly Source Contributions for PAMS Measurements (6/1/95 to 8/31/95)







E. Hartford, CT







# in 







% of NMHC







HD







LD







Liquid







Gasoline







Hour







Avg.







R







2















2 







Explained







NMHC







Exhaust







Exhaust







Gasoline







Vapor







CNG







LPG







Biogenic







Unexpl.







EDT







%







(















g/m







3







)







%







%







%







%







%







%







%







%







00







57







0.90







1.06







106.4







21.2







8.8
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