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Diacids
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Ketodiacids

a-keto succinic acid C4H4O5

a-keto glutaric acid CsHeOs H
0
re}
O (ol
a-keto adipic acid CeHgOs HO O
oﬁ
o OH

B-keto adipic acid CeHsOs5 HO O
fELO
o OH
y-keto pimelic acid C;H,005 OH
O
O
0 OH




106

Appendix B Limits of Detection and Quantification
Oxo-monoacids LOD [ng m®] | LOQ [ng m?]
4-ox0 pentanoic acid 0.31 0.34
5-oxohexanoic acid 0.31 0.36
glyoxylic acid 0.31 0.34
cis-pinonic acid 0.31 0.35
Diacids (straight-chain)
oxalic acid 18.4 18.4
malonic acid 25.1 25.1
succinic acid 0.235 0.236
glutaric acid 1.11 1.12
adipic acid 1.20 1.21
pimelic acid 1.29 1.30
suberic acid 1.13 1.14
azelaic acid 1.26 1.26
sebacic acid 1.45 1.46
Oxodiacids
a-keto succinic acid 2.20 2.22
a-keto glutaric acid 3.87 3.95
a-keto adipic acid 7.51 7.95
B-keto adipic acid 8.68 9.08
y-keto pimelic acid 2.04 212
Diacids (with -OH
group(s))
malic acid 0.00 0.00
Carbonyls (non-acidic)
glycolaldehyde 2.22 2.22
glyoxal 2.22 2.23




Appendix C Composite Scheme for SOAP filters
Elz, Qns, Chs Wpt Elz, Qns, Chs Wpt
early summer 5/26/02 n/a* early winter 12/4/02 12/4/02
6/1/02 12/7/02 12/7/02
6/4/02 12/13/02 12/10/02
6/7/02 12/19/02 12/13/02
6/10/02 1/12/03 12/19/02
7/10/02 2/2/03 1/3/03
7/13/02 1/6/03
7/16/02 2/5/03
7/19/02 2/20/03
all sites all sites
summer 7/25/02 winter 1/9/03
7/28/02 1/24/03
8/12/02 1/30/03
8/15/02 2/8/03
8/18/02 2/11/03
8/21/02 2/14/03
8/24/02 2/17/03
8/27/02 2/26/03
Elz, Qns, Chs Wpt all sites
early fall 9/2/02 9/5/02 early spring 3/1/03
9/5/02 9/8/02 3/4/03
9/8/02 9/14/02 3/10/03
9/11/02 9/29/02 3/16/03
9/20/02 11/10/02 3/19/03
10/5/02 3/22/03
all sites 3/25/03
fall 9/26/02 4/6/03
10/17/02 4/9/03
10/20/02 4/12/03
10/23/02 all sites
10/26/02 spring 4/15/03
10/29/02 4/18/03
11/13/02 4/24/03
all sites 4/27/03
late fall 11/1/02 4/30/03
11/4/02 5/3/03
11/16/02 5/6/03
11/19/02 5/9/03
11/22/02 5/12/03
11/28/02 5/15/03
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12/1/02
Qns, Chs, Wpt Elz

late spring 3/28/03 3/13/03

3/31/03 5/21/03

4/3/03 5/24/03

5/18/03 5/27/03

5/21/03 5/30/03

5/24/03

5/30/03
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*Problems with the sampler at the Westport resulted in no early spring composite for that

site.



109

The SOAP-NY composite scheme is as follows. There was no difference in sampling
days between the Bronx and Pinnacle sites.

Oct. Mar. Aug. Jan.
2005 10/1/05 2006 3/6/06 2006 8/3/06 2007 1/6/07
10/705 3/12/06 8/9/06 1/12/07
10/13/05 3/18/06 8/15/06 1/18/07
10/19/05 3/24/06 8/21/06 1/24/07
10/25/05 3/30/06 8/27/06 1/30/07
Apr. Sept. Feb.
10/31/05 2006 4/5/06 2006 9/2/06 2007 2/5/07
Nov.
2005 11/6/05 4/11/06 9/8/06 2/11/07
11/12/05 4/17/06 9/14/06 2/17/07
11/18/05 4/23/06 9/20/06 2/23/07
11/24/05 4/29/06 9/26/06 3/1/07
May Oct.
11/30/05 2006 5/5/06 2006 10/2/06
Dec.
2005 12/6/05 5/11/06 10/8/06
12/12/05 5/17/06 10/14/06
12/18/05 5/23/06 10/20/06
12/24/05 5/29/06 10/26/06
Jun. Nov.
12/30/05 2006 6/4/06 2006 11/1/06
Jan.
2006 1/5/06 6/10/06 11/7/06
1/11/06 6/16/06 11/13/06
1/17/06 6/22/06 11/19/06
1/23/06 6/28/06 11/25/06
Dec.
1/29/06 | Jul. 2006  7/4/06 2006 12/1/06
Feb.
2006 2/4/06 7/10/06 12/7/06
2/10/06 7/16/06 12/13/06
2/16/06 7/22/06 12/19/06
2/22/06 7/28/06 12/25/06
2/28/06 12/31/06




Appendix D Cloud Water Sampling Dates and Times
Sample Date
ID Collected Time Collected (local) Notes
3001 6/3/2010 3:00 PM
3009 6/6/2010 12:00 PM
3010 3:00 PM
3011 6:00 PM
3034 6/14/2010 12:00 PM
3035 3:00 PM
3039 6/16/2010 3:00 PM
3046 6/17/2010 12:00 PM
3065* 6/23/2010 12:00 PM
3115 7/1/2010 12:00 AM
3116 3:00 AM freezing
3121 7/6/2010 12:00 AM
3123 6:00 AM
3125 7/8/2010 3:00 AM
3128 10:00 PM
3130 7/9/2010 3:00 AM
3131 8:00 AM
3171 7/20/2010 10:00 AM
3172 12:00 PM
3173 3:00 PM
3174 6:00 PM
3177 3:00 AM
3178 7:00 AM
3182 7/22/2010 9:00 AM
3183 12:00 PM
3202 7/26/2010 9:00 AM
3203 12:00 PM
3204 3:00 PM
3206 4:00 AM
3207 6:00 AM
3217 8/2/2010 3:00 AM
3218 6:00 AM
3219 8/3/2010 9:00 AM
3220 12:00 AM
3221 3:00 AM
3222 6:00 AM
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3223 9:00 AM

3224 12:00 PM

3228 8/4/2010 6:00 AM

3241 9/8/2010 10:15 AM rinse
3242 10:20 AM blank
3343 9:00 PM

3344 12:00 AM

3358* 9/13/2010 9:00 PM

3359 12:00 AM

3360* 3:00 AM

3361* 6:00 AM

3362* 9/14/2010 9:00 AM

3368* 3:00 AM

3369* 6:00 AM

* Not included in analysis due to unsatisfactory chromatograms.
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Appendix E

PM, s Concentration Data

Concentration data for the two SOAP campaigns is given below. Unless

otherwise stated, all data is in ng m™.

Keto-monoacids
4-oxo pentanoic acid
5-oxohexanoic acid (b)
glyoxylic acid
cis-pinonic acid (b)

Diacids
oxalic acid
malonic acid
succinic acid
glutaric acid
adipic acid
pimelic acid
suberic acid
azelaic acid
sebacic acid

Keto-diacids
alpha keto succinic acid
alpha keto glutaric acid
alpha keto adipic acid
beta keto adipic acid
gamma-keto pimelic acid

Carbonyls
glycolaldehyde
glyoxal

OC total [ug/m3]*
EC total [ug/m3]*
PM2.5 [ug/m3]*
sulfate [ug/m3]*
ozone [ppm]*

Elz 21
early summer

2.2
1.6
3.8
1.8

14.2
0.0
0.4
0.8
0.8
0.0
0.0
0.8
0.0

0.0
5.9
0.0
0.0
1.5

3.2
0.5

6.3
15
17.9
5.0
n/a

Elz 24
summer

0.8
0.0
4.4
0.0

0.0
0.0
0.2
0.8
0.9
0.0
0.0
0.9
0.0

0.0
6.5
0.0
0.0
2.6

3.5
1.8

5.9
1.8
20.2
5.9
n/a

Elz 28
early fall

3.2
2.4
6.1
3.0

21.8
7.3
0.8
1.2
1.2
0.0
0.0
1.3
0.0

0.0
9.0
0.0
6.6
0.0

4.9
2.7

3.2
1.3
114
3.4
n/a

Elz 32
fall

1.9
1.9
5.0
2.3

0.0
0.0
0.3
1.0
1.0
0.0
0.9
1.0
0.0

0.0
7.4
0.0
13.2
2.4

4.2
2.6

3.3
1.4
10.5
2.2
n/a

Elz 36
late fall

1.8
1.9
4.8
2.2

17.8
0.0
0.3
0.9
1.0
0.0
0.0
1.0
0.0

0.0
7.1
0.0
0.0
0.0

4.0
0.6

3.6
0.9
154
3.2
n/a
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Keto-monoacids
4-oxo pentanoic acid
5-oxohexanoic acid (b)
glyoxylic acid
cis-pinonic acid (b)

Diacids
oxalic acid
malonic acid
succinic acid
glutaric acid
adipic acid
pimelic acid
suberic acid
azelaic acid
sebacic acid

Keto-diacids
alpha keto succinic acid
alpha keto glutaric acid
alpha keto adipic acid
beta keto adipic acid
gamma-keto pimelic acid

Carbonyls
glycolaldehyde

glyoxal

OC total [ug/m3]*
EC total [ug/m3]*
PM2.5 [ug/m3]*
sulfate [ug/m3]*
ozone [ppm]*

Elz 41
early winter

1.9
2.2
5.7
5.7

0.0
0.0
0.3
11
1.2
0.0
11
1.2
0.0

0.0
20.0
7.7
5.8
2.0

4.5
2.4

5.8
1.5
20.4
4.0
n/a

Elz 45
winter

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
6.5
0.0
0.0
0.0

3.8
6.1

5.0
1.0
22.3
3.9
n/a

Elz 49
early spring

0.7
0.7
0.0
0.0

0.0
0.0
0.1
0.6
0.7
0.0
0.0
0.7
0.0

0.0
5.0
4.7
8.6
1.3

2.8
1.7

4.0
0.9
14.1
3.3
n/a

Elz 53
spring

1.3
1.3
3.8
3.3

0.0
0.0
0.1
0.6
0.7
0.0
0.0
0.7
0.0

0.0
12.1
0.0
3.6
1.4

2.8
1.7

4.1
1.2
16.7
3.6
n/a

Elz 57
late spring

2.8
2.8
7.2
3.3

25.9
0.0
1.0
1.4
1.4
0.0
0.0
1.5
0.0

0.0
10.1
0.0
0.0
2.5

5.9
11

4.9
1.4
204
5.1
n/a




Keto-monoacids
4-oxo pentanoic acid
5-oxohexanoic acid (b)
glyoxylic acid
cis-pinonic acid (b)

Diacids
oxalic acid
malonic acid
succinic acid
glutaric acid
adipic acid
pimelic acid
suberic acid
azelaic acid
sebacic acid

Keto-diacids
alpha keto succinic acid
alpha keto glutaric acid
alpha keto adipic acid
beta keto adipic acid
gamma-keto pimelic acid

Carbonyls
glycolaldehyde

glyoxal

OC total [ug/m3]*
EC total [ug/m3]*
PM2.5 [ug/m3]*
sulfate [ug/m3]*
ozone [ppm]*

Qns 22
early summer

4.0
1.9
4.4
2.0

18.0
0.0
11
1.0
0.9
0.0
0.0
0.9
0.0

0.0
7.2
0.0
0.0
5.1

6.1
5.0

4.4
0.6
15.7
4.7
0.1

Qns 25
summer

1.6
0.0
4.8
0.0

0.0
0.0
0.2
0.8
0.9
0.0
0.8
0.9
0.0

0.0
0.0
0.0
0.0
2.5

3.4
1.7

4.3
0.6
14.7
5.0
0.0

Qns 29
early fall

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0

3.1
0.6
12.8
2.7
0.0

Qns 33
fall

2.2
1.0
5.0
2.3

0.0
0.0
0.5
0.0
1.0
0.0
0.0
0.0
0.0

0.0
7.7
0.0
0.0
0.0

4.2
3.0

2.6
0.6
7.0
2.0
0.0

Qns 37
late fall

2.6
2.0
6.1
2.4

22.6
0.0
0.6
1.0
1.0
0.0
0.0
1.1
0.0

0.0
8.2
0.0
0.0
1.8

5.4
4.1

3.6
0.7
12.7
3.0
0.0
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Keto-monoacids
4-oxo pentanoic acid
5-oxohexanoic acid (b)
glyoxylic acid
cis-pinonic acid (b)

Diacids
oxalic acid
malonic acid
succinic acid
glutaric acid
adipic acid
pimelic acid
suberic acid
azelaic acid
sebacic acid

Keto-diacids
alpha keto succinic acid
alpha keto glutaric acid
alpha keto adipic acid
beta keto adipic acid
gamma-keto pimelic acid

Carbonyls
glycolaldehyde

glyoxal

OC total [ug/m3]*
EC total [ug/m3]*
PM2.5 [ug/m3]*
sulfate [ug/m3]*
ozone [ppm]*

Qns 42
early winter

2.3
2.3
5.6
5.6

0.0
0.0
0.5
1.2
1.2
0.0
11
13
0.0

0.0
8.3
0.0
0.0
0.0

4.8
0.5

4.7
1.0
17.4
3.7
0.0

Qns 46
winter

1.6
1.7
4.2
4.2

0.0
0.0
0.0
0.8
0.9
0.0
0.8
0.9
0.0

0.0
6.3
0.0
0.0
1.5

3.6
0.6

3.0
0.5
13.6
3.1
0.0

Qns 50
early spring

14
1.4
3.4
1.6

12.8
0.0
0.4
0.7
0.7
0.0
0.6
0.7
0.0

0.0
5.0
0.0
0.0
1.2

2.7
0.4

2.9
0.5
11.9
3.6
0.0

Qns 54
spring

1.1
0.7
3.4
1.5

0.0
0.0
0.2
0.0
0.6
0.0
0.0
0.7
0.0

0.0
11.6
0.0
3.3
1.1

2.7
1.5

3.2
0.6
9.5
2.6
0.0

Qns 58
late spring

1.2
0.9
4.8
2.1

0.0
0.0
0.2
0.8
0.9
0.0
0.0
1.0
0.0

0.0
0.0
0.0
11.8
2.9

3.5
1.3

3.8
0.6
12.6
4.2
0.0




Keto-monoacids
4-oxo pentanoic acid
5-oxohexanoic acid (b)
glyoxylic acid
cis-pinonic acid (b)

Diacids
oxalic acid
malonic acid
succinic acid
glutaric acid
adipic acid
pimelic acid
suberic acid
azelaic acid
sebacic acid

Keto-diacids
alpha keto succinic acid
alpha keto glutaric acid
alpha keto adipic acid
beta keto adipic acid
gamma-keto pimelic acid

Carbonyls
glycolaldehyde

glyoxal

OC total [ug/m3]*
EC total [ug/m3]*
PM2.5 [ug/m3]*
sulfate [ug/m3]*
ozone [ppm]*

Chs 23
early summer

13
0.7
3.6
1.6

0.0
4.6
0.2
0.0
0.0
0.0
0.0
0.0
0.0

0.0
5.4
0.0
3.8
1.3

3.1
1.0

4.3
0.2
8.7
5.6
0.1

Chs 27
summer

14
0.0
3.9
3.8

0.0
0.0
0.0
0.0
0.8
0.0
0.0
0.0
0.0

0.0
6.1
0.0
0.0
0.0

3.7
1.7
3.7
0.2

0.1

Chs 31
early fall

4.0
2.6
5.3
6.6

0.0
0.0
1.6
1.6
1.4
1.3
1.1
1.4
0.0

0.0
8.2
111
0.0
10.9

55
2.1

2.1
0.1
10.0
3.7
0.1

Chs 35
fall

3.5
2.1
4.6
5.2

17.4
0.0
1.0
1.1
1.1
1.0
1.0
1.2
0.0

0.0
6.9
9.5
0.0
3.5

5.2
1.7

2.2
0.2
6.1
2.0
0.0

Chs 39
late fall

1.7
1.8
4.5
4.4

16.8
0.0
0.3
0.9
0.9
1.0
0.0
1.0
0.0

0.0
6.7
0.0
0.0
1.6

3.8
0.6

1.9
0.2
6.3
2.0
0.0

116



117

Keto-monoacids
4-oxo pentanoic acid
5-oxohexanoic acid (b)
glyoxylic acid
cis-pinonic acid (b)

Diacids
oxalic acid
malonic acid
succinic acid
glutaric acid
adipic acid
pimelic acid
suberic acid
azelaic acid
sebacic acid

Keto-diacids
alpha keto succinic acid
alpha keto glutaric acid
alpha keto adipic acid
beta keto adipic acid
gamma-keto pimelic acid

Carbonyls
glycolaldehyde
glyoxal

OC total [ug/m3]*
EC total [ug/m3]*
PM2.5 [ug/m3]*
sulfate [ug/m3]*
ozone [ppm]*

Chs 44
early winter

1.9
2.1
5.2
2.4

19.7
0.0
0.3
1.0
11
0.0
0.0
0.0
0.0

0.0
7.8
0.0
0.0
1.8

4.2
0.5

2.4
0.3
11.6
3.3
0.0

Chs 48
winter

14
1.6
4.0
3.9

0.0
5.0
0.2
0.8
0.8
0.0
0.0
0.9
0.0

0.0
5.9
0.0
4.2
14

3.2
0.8

3.1
0.6
7.4
3.1
0.0

Chs 52
early spring

15
1.3
3.4
1.5

0.0
4.1
0.2
0.6
0.7
0.0
0.6
0.7
0.0

0.0
11.4
0.0
8.5
1.4

2.6
1.5

2.2
0.2
9.4
3.0
0.0

Chs 56
spring

1.2
1.3
3.2
3.1

11.9
0.0
0.3
0.6
0.7
0.0
0.0
0.7
0.0

0.0
4.7
0.0
0.0
1.1

2.6
0.2

2.4
0.2
9.5
2.5
0.0

Chs 60
late spring

2.0
1.9
4.8
2.3

19.8
5.9
0.4
1.0
1.0
0.0
0.0
1.0
0.0

0.0
16.9
0.0
12.2
6.3

3.7
3.0

2.4
0.1
11.5
3.5
0.0




Keto-monoacids
4-oxo pentanoic acid
5-oxohexanoic acid (b)
glyoxylic acid
cis-pinonic acid (b)

Diacids
oxalic acid
malonic acid
succinic acid
glutaric acid
adipic acid
pimelic acid
suberic acid
azelaic acid
sebacic acid

Keto-diacids
alpha keto succinic acid
alpha keto glutaric acid
alpha keto adipic acid
beta keto adipic acid
gamma-keto pimelic acid

Carbonyls
glycolaldehyde
glyoxal

OC total [ug/m3]*
EC total [ug/m3]*
PM2.5 [ug/m3]*
sulfate [ug/m3]*
ozone [ppm]*

Wpt 26
summer

1.7
1.6
4.6
3.9

0.0
5.1
0.3
0.8
0.8
0.0
0.0
0.9
0.0

0.0
14.5
0.0
10.3
3.0

3.1
2.1

3.3
0.4
10.6
3.1
0.1

Wpt 30
early fall

3.6
2.7
6.8
34

0.0
0.0
0.8
14
14
14
0.0
14
0.0

0.0
10.4
0.0
0.0
2.9

5.9
3.1

33
0.4
9.6
2.6
NaN

Wpt 34
fall

2.9
2.0
5.0
2.4

0.0
0.0
0.5
1.0
1.0
0.0
0.9
1.1
0.0

0.0
6.9
0.0
131
2.7

4.8
5.7

2.7

0.4

6.9

1.7
NaN

Wpt 38
late fall

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
58.6

2.7

0.4

9.8

2.6
NaN

Wpt 43
early winter

0.7
0.0
0.0
1.7

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
5.2
0.0
0.0
0.0

3.0
3.6

4.5
0.7
13.0
33
NaN
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Wpt 47 Wpt 51 Wpt 55| Wpt 59
winter | early spring | spring | late spring
Keto-monoacids

4-oxo pentanoic acid 1.4 1.4 1.3 1.8
5-oxohexanoic acid (b) 1.6 1.3 1.3 1.8
glyoxylic acid 4.0 33 35 4.6
cis-pinonic acid (b) 1.8 1.5 3.8 2.1
Diacids
oxalic acid 0.0 0.0 0.0 17.5
malonic acid 0.0 0.0 4.0 0.0
succinic acid 0.2 0.3 0.2 0.4
glutaric acid 0.7 0.6 0.6 0.9
adipic acid 0.8 0.7 0.7 0.9
pimelic acid 0.0 0.0 0.0 0.0
suberic acid 0.0 0.0 0.6 0.0
azelaic acid 0.8 0.0 0.7 1.0
sebacic acid 0.0 0.0 0.0 0.0

Keto-diacids

alpha keto succinic acid 0.0 0.0 0.0 0.0
alpha keto glutaric acid 5.9 4.8 5.0 6.8
alpha keto adipic acid 0.0 0.0 0.0 0.0
beta keto adipic acid 9.9 0.0 9.0 0.0
gamma-keto pimelic acid 1.4 1.1 2.0 1.7
Carbonyls
glycolaldehyde 3.2 4.4 2.7 3.9
glyoxal 1.4 2.8 43 0.9
OC total [ug/m3]* 3.0 3.4 2.4 2.9
EC total [ug/m3]* 0.3 0.3 0.3 0.4
PM2.5 [ug/m3]* 12.1 10.1 7.1 10.4
sulfate [ug/m3]* 3.0 3.3 2.1 3.5
ozone [ppm]* NaN NaN NaN 0.0

*Data provided by state agencies and Sunset Labs.
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Cloud water blank data:

3241 3242
rinse blank
Keto-monoacids
4-oxopentanoic acid 0.0 0.0
5-oxohexanoic acid 0.0 0.0
glyoxylic acid 0.0 0.0
cis-pinonic acid 0.0 0.0
Diacids
oxalic acid 0.0 0.0
malonic acid 0.0 0.0
succinic acid 1.4 1.6
glutaric acid 0.0 0.0
adipic acid 0.0 0.0
pimelic acid 0.0 0.0
suberic acid 0.0 0.0
azelaic acid 0.0 0.0
sebacic acid 0.0 0.0
Keto-diacids
alpha keto succinic acid 0.0 0.0
alpha keto glutaric acid 0.0 0.0
alpha keto adipic acid 0.0 0.0
beta keto adipic acid 0.0 0.0
gamma-keto pimelic acid 0.0 0.0
Carbonyls
glycolaldehyde 26.6 0.0
glyoxal 0.0 0.0




