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Volatile Organic Hazardous Air Pollutants (45 compounds) in Okinawa

Junsei TAIRA, AkiraY OSHIDA and Yoshikatsu KINJO

Abstract: Volatile organic compounds (VOCs) would be harmful to health due to along time exposure, which were
monitored on Naha-shi (Kokusai-dori and Chuo-kouen), Okinawa-shi (Chibana) and Ozato-son until March 2001 since
April 2000. A few numbers of VOCs was detected every month and their concentrations were relatively low-level in
comparison with other Japanese area.  However, vehicle emission gas components such as benzene, toluene and its
derivatives were high value except for Ozato-son, a suburb of Naha-shi. Particularly, benzene concentration at urban
areawas a high-level than Japanese air standard. Considering the chemical factory in Okinawaiis rare, the moct source

of VOCs would be due to vehicle emission gas.

Key Words: Volatile Organic Compounds (VOCs), Air Pollution, Benzene. Okinawa
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Table 1. Metrogical Summary of Sampling Date

Date Wind Speed Wind Direction =~ Weather
oo0o0ooo0oO0oooOoOoooooOoOooooOoO (2000-2001 year) s)
oo0o0ooo0o0ooooOo0ooooooooooO Apr. 10-11 6.9 N Cloudy
May 1-2 5.1 NNW Clear
O000oo0o0oooo0o0oooooooooo June 5-6 57 WSW Clear
0oo000000o0oOooovocsiDO0O0ooO July 4-5 89 £ Cloudy
Aug. 10-11 5.9 SE Cloudy
Oo0o0o0ooo0o0oooO0oooooooooooon Sept. 5-6 44 ENE Cloudy
Oct. 4-5 2.7 E Cloudy
O0o0o0ooo0o0oooO0oooooooooooon Nov. 910 . NNE Rainy
ooooooooooog Dec. 11-12 8.1 N Clear
Jan. 10-11 6.3 N Clear
Feb. 8-9 8.2 N Cloudy
Mar. 5-6 4.6 NNW Clear

0630




20000000

000o0000O0D0oO0OoOoo0Ooognds.o mi/min
gbob20000000000Db0D0ODbODbODbO
0=

im oo

1.0000VvoCsd 00

O2~5000000000000vocsD00000
oo

000000000000001)000002000
0000000300000000000000000
000040000000000500000006)1,2-
000000007 000000008)1,3000000
9000000000000 000000000000
ooooo
Hoooo

000000000000000000000000
000000000100000000033pgk O
O00035pugk 0000030pgk 0000000
000000030ugk 0000000000000
000000007ugk 0000000000000
ooooooo

6
—— Environmental standard (3.0 mg/ms)
* of Benzne
5 -
4 -
k

3

2 -

l -

0 L L

1998 (APR)- 1999 (APR)- 2000 (APR)-
1999 (MAR) 2000 (MAR) 2001 (MAR)

Fig.1 Change of Benzene concentration in air at Naha-shi,
Okinawa for three years since April 1998. * Methods for
sampling and analysis are described in previous report ».
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Table 2. Volatile organic compounds (VOCs) in air at Chuo-kouen, Naha-shi

unit: ug/m’
Target Compounds APR MAY JUN JUL AUG SEP oCcT NoV DEC JAN FEB MAR  Detection Frequency*  Average
1) Freon 12 3.93 3.13 3.91 3.07 2.46 3.52 2.81 3.23 2.89 277 2.58 2.68 (12112) 3.08
2) Freon 114 0.17 N.D. 0.12 0.08 N.D. N.D. N.D. N.D. 0.08 N.D. N.D. N.D. (4/12) 0.04
3) Chloromethane 2.06 1.50 1.93 1.02 0.89 N.D. 1.00 1.34 1.20 1.41 1.1 1.08 (11/12) 1.21
4) Vinylchloride N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. (0/12) 0.00
5) 1,3-Butadiene 0.11 0.43 0.41 0.32 N.D. 0.19 0.18 0.13 N.D N.D. N.D. N.D. (7112) 0.15
6) Ethyleneoxide N.T. N.T. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. (0/10) 0.00
7) Bromomethane N.D. N.D. 0.08 N.D. N.D. 0.15 0.12 N.D. 0.04 N.D. N.D. N.D. (4112) 0.03
8) Chloroethane N.D. N.D. N.D. N.D. N.D. N.D. 0.02 N.D. N.D. 0.18 N.D. 0.05 (3112) 0.02
9) Freon 11 1.96 1.61 1.94 1.57 1.13 175 1.58 1.68 1.52 1.32 1.29 1.1 (12/12) 1.54
10) Freon 113 1.13 0.41 0.81 0.60 N.D. 0.71 0.51 0.67 0.64 N.D. 0.36 N.D. (9/12) 0.49
11) 1,1-Dichloroethene N.D. N.D. N.D. N.D. N.D. N.D. N.D. 0.06 N.D. N.D. N.D. N.D. (112) 0.01
12) 3-Chloro-1-propene N.D. N.D. N.D. N.D. 1.27 N.D. 1.16 1.28 0.97 N.D. N.D. 5.27 (5/12) 0.83
13) Dichloromethane 0.16 1.64 0.25 N.D. N.D. 0.21 0.28 0.21 0.25 N.D. N.D. 1.10 (8/12) 0.34
14) Acrylonitrile N.T. N.T. 0.63 N.D. 0.51 0.28 0.87 0.56 0.22 255 0.51 0.54 (9/10) 0.55
15) 1,1-Dichloroethane N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D N.D. N.D. N.D. (0/12) 0.00
16) cis-1,2-Dichloroethylene N.D. N.D. N.D. N.D. N.D. N.D. N.D. 0.19 N.D. N.D. N.D. N.D. (112) 0.02
17) Chloroform 0.29 1.50 N.D. 0.08 N.D. 0.10 0.09 0.02 0.11 N.D. 1.18 N.D. (8/12) 0.28
18) 1,1,1-Trichloroethane 0.46 0.26 0.39 0.32 N.D. 0.25 0.23 0.25 0.22 N.D. N.D. N.D. (8/12) 0.20
19) Carbontetrachloride 0.96 0.91 0.77 0.79 0.42 0.77 0.63 0.95 0.68 0.36 0.53 0.47 (12/12) 0.69
20) Benzene 2.16 2.88 4.41 1.95 273 10.19 5.09 2.86 1.55 3.40 1.42 3.17 (12/12) 3.48
21) 1,2-Dichloroethane 0.15 N.D. N.D. N.D. N.D. 0.03 0.07 N.D. 0.03 N.D. N.D. 0.03 (5/12) 0.03
22) Trichloroethylene 0.1 N.D. N.D. N.D. N.D. N.D N.D. 0.04 N.D N.D. N.D. 0.48 (3112) 0.05
23) 1,2-Dichloropropane N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D N.D. N.D. N.D. (0/12) 0.00
24) cis-1,3-Dichloropropene N.D. N.D. N.D. N.D. N.D. N.D. N.D. 0.18 N.D. N.D. N.D. N.D. (1712) 0.01
25) Toluene 6.37 28.65 42.99 36.36 38.64 94.11 47.78 32.66 15.25 24.00 12.25 41.98 (12/12) 35.09
26) trans-1,3-Dichloropropene N.D. N.D. N.D. N.D. N.D. N.D. N.D. 0.24 N.D. 0.20 N.D. N.D. (2/12) 0.04
27) 1,1,2-Trichloroethane N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. (0/12) 0.00
28) Tetrachloroethylene 0.38 0.23 0.43 0.40 N.D. 0.05 0.08 0.16 0.06 N.D. N.D. 0.16 (9/12) 0.16
29) 1,2-Dibromoethane N.D. N.D. N.D. N.D. N.D. N.D N.D. 0.08 N.D N.D. N.D. 0.28 (2112) 0.03
30) Chlorobenzene 0.07 0.16 0.37 N.D. N.D. N.D. N.D. 0.13 N.D. 0.05 N.D. N.D. (5/12) 0.06
31) Ethylbenzene 1.91 3.68 6.15 1.22 3.33 12.37 6.81 3.83 1.31 4.20 1.56 4.08 (12/12) 4.20
32, 33) m,p-Xylene 3.76 6.14 14.18 8.66 9.18 27.20 15.22 8.59 2.65 8.19 270 8.25 (12/12) 9.56
34) o-Xylene 2.62 4.32 9.00 1.41 5.27 18.53 10.22 5.46 1.58 4.94 1.85 5.10 (12112) 5.86
35) Styrene 0.33 0.57 0.96 0.60 0.71 0.66 N.D. 0.55 N.D 0.28 0.54 N.D. (9/12) 0.43
36) 1,1,2,2-Tetrachloroethane N.D. N.D. 0.19 0.07 N.D. N.D. N.D. 0.13 N.D. N.D. N.D. N.D. (3/12) 0.03
37) 4-Ethyltoluene 1.85 1.01 5.18 1.15 3.03 12.35 6.52 0.76 0.65 2.40 1.08 2.65 (12/12) 3.22
38) 1,3,5-Trimethylbenzene 0.65 0.72 2.25 0.81 1.36 4.50 2.42 1.28 0.27 1.01 0.58 1.01 (12112) 1.40
39) 1,2,4-Trimethylbenzene 2.02 213 5.84 1.28 3.98 14.80 8.03 3.70 0.88 2.99 1.25 3.21 (12/12) 4.18
40) 1,3-Dichlorobenzene N.D. N.D. 0.38 0.46 0.37 N.D N.D. 0.54 0.13 0.15 N.D. N.D. (6/12) 0.17
41) 1,4-Dichlorobenzene 0.41 0.51 0.84 0.68 0.49 0.58 0.57 0.57 0.13 0.62 0.39 0.64 (12/12) 0.54
42) Benzylchloride N.D. 0.21 212 N.D. 0.50 0.21 N.D. 0.33 N.D 0.39 N.D. N.D. (6/12) 0.31
43) 1,2-Dichlorobenzene N.D. N.D. 0.36 N.D. 0.22 N.D. 0.04 0.23 N.D 0.14 N.D. N.D. (5/12) 0.08
44) 1,2,4-Trichlorobenzene N.D. N.D. N.D. N.D. N.D. N.D N.D. N.D. N.D 0.60 N.D. N.D. (112) 0.05
45) Hexachloro-1,3-butadiene N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D N.D. N.D. N.D. (0/12) 0.00

N.D.: Not Detection; less than limit of detection (standard division (S.D) times 3)

N.T.: Not Test

*Detection number per measurement number
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Table 3. Volatile organic compounds (VOCs) in air at Kokusai-dori, Naha-shi

unit: pg/m’
Target Compounds APR MAY JUN JUL AUG SEP OoCT Nov DEC JAN FEB MAR  Detection Frequency* Average
1) Freon 12 4.31 3.51 4.81 3.07 3.01 3.79 3.07 3.77 3.15 3.08 273 2.77 (12/12) 3.42
2) Freon 114 0.17 N.D. 0.09 0.08 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. (3/12) 0.03
3) Chloromethane 2.10 1.52 1.61 1.02 1.31 1.45 1.01 1.66 1.27 1.39 1.12 1.10 (12112) 1.38
4) Vinylchloride N.D. N.D. N.D. N.D. N.D. N.D. 0.04 N.D. N.D. N.D. N.D. N.D. (112) 0.00
5) 1,3-Butadiene 0.37 0.12 1.55 0.32 0.33 N.D. 0.36 0.14 0.40 N.D. 0.28 0.28 (10/12) 0.35
6) Ethyleneoxide N.T. N.T. N.D N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. (0/10) 0.00
7) Bromomethane N.D. N.D 0.08 N.D. N.D. 0.07 0.07 N.D. N.D. N.D. N.D. N.D. (3/12) 0.02
8) Chloroethane N.D. N.D N.D. N.D. N.D. 0.01 0.03 0.07 N.D. N.D. N.D. 0.05 (4/12) 0.01
9) Freon 11 2.04 1.64 1.84 1.57 1.23 1.82 1.64 1.74 1.60 1.49 1.33 1.20 (12/12) 1.59
10) Freon 113 1.15 0.43 0.72 0.64 N.D. 0.70 0.52 0.66 0.60 0.17 0.35 N.D. (10/12) 0.50
11) 1,1-Dichloroethene N.D. N.D N.D. N.D. N.D. N.D. N.D. 0.06 0.06 N.D. N.D. N.D. (2/12) 0.01
12) 3-Chloro-1-propene N.D. N.D. N.D. N.D. 0.56 0.77 N.D. 1.01 0.72 N.D. N.D. N.D. (4/12) 0.26
13) Dichloromethane 0.52 0.48 0.53 N.D. 0.29 0.25 0.29 0.26 0.25 N.D. N.D. 1.36 (9/12) 0.35
14) Acrylonitrile N.T N.T 0.48 0.16 274 0.20 0.42 0.69 0.35 N.D. 0.22 1.13 (9/10) 0.53
15) 1,1-Dichloroethane N.D. N.D N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. (0/12) 0.00
16) cis-1,2-Dichloroethylene N.D. N.D. N.D N.D. N.D. N.D. N.D. 0.19 0.19 N.D. N.D. N.D. (2/12) 0.03
17) Chloroform 0.34 0.70 1.66 0.08 N.D. 0.09 0.10 0.03 0.06 N.D. 0.73 N.D. (9/12) 0.32
18) 1,1,1-Trichloroethane 0.48 0.23 0.36 0.32 N.D. 0.25 0.23 0.26 0.23 N.D. 0.22 0.07 (10/12) 0.22
19) Carbontetrachloride 0.93 0.76 0.94 0.79 0.65 0.77 0.68 0.96 0.87 0.43 0.54 0.47 (12/12) 0.73
20) Benzene 3.1 276 4.09 1.00 0.95 3.80 3.46 3.67 2.46 4.14 2.63 3.77 (12/12) 299
21) 1,2-Dichloroethane 0.15 0.12 0.26 N.D. N.D. N.D. 0.07 0.04 0.06 N.D. 0.06 N.D. (712) 0.06
22) Trichloroethylene 0.10 N.D N.D. N.D. N.D. N.D. N.D. 0.05 0.04 N.D. N.D. N.D. (3/12) 0.02
23) 1,2-Dichloropropane N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. (0/12) 0.00
24) cis-1,3-Dichloropropene N.D. N.D N.D N.D. N.D. N.D. N.D. 0.18 0.18 N.D. N.D. N.D. (2112) 0.03
25) Toluene 8.82 17.53 54.84 6.16 8.07 24.49 21.06 23.97 18.64 25.43 35.54 24.48 (12/12) 22.42
26) trans-1,3-Dichloropropene N.D. N.D. N.D. N.D. N.D. N.D. N.D. 0.23 0.23 0.20 N.D. N.D. (3/12) 0.06
27) 1,1,2-Trichloroethane N.D. N.D N.D N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. (0/12) 0.00
28) Tetrachloroethylene 1.33 0.30 0.50 0.40 N.D. 0.04 N.D. 0.17 0.14 N.D. 0.36 0.33 (9/112) 0.30
29) 1,2-Dibromoethane N.D. 0.09 N.D. N.D. N.D. N.D. N.D. 0.08 0.08 N.D. 0.35 N.D. (4/12) 0.05
30) Chlorobenzene 0.07 0.18 N.D. N.D. 0.15 N.D. N.D. 0.14 0.14 N.D. N.D. N.D. (5/12) 0.06
31) Ethylbenzene 2.90 2.85 28.25 1.22 1.99 4.03 3.55 3.32 2.51 4.21 4.49 5.34 (12/12) 5.39
32, 33) m,p-Xylene 10.14 6.71 11.42 1.75 245 4.22 5.90 4.42 4.63 7.66 6.03 7.66 (12/12) 6.08
34) o-Xylene 4.13 2.89 8.73 1.41 1.76 4.16 4.47 3.89 3.25 5.58 4.33 5.11 (12/12) 4.14
35) Styrene 0.38 0.54 1.08 0.60 0.52 0.19 0.46 0.45 0.53 0.28 0.76 0.60 (12/12) 0.53
36) 1,1,2,2-Tetrachloroethane N.D. N.D N.D 0.07 N.D. N.D. N.D. 0.14 0.13 N.D. N.D. N.D. (3112) 0.03
37) 4-Ethyltoluene 0.71 1.55 2.18 1.15 1.16 2.05 2.50 0.65 1.51 2.89 2.53 2.39 (12/12) 1.77
38) 1,3,5-Trimethylbenzene 0.77 0.59 0.87 0.81 0.75 0.18 0.93 0.48 0.73 1.18 1.00 0.96 (12/12) 0.77
39) 1,2,4-Trimethylbenzene 3.09 1.45 1.81 1.28 1.37 1.43 3.17 1.74 1.96 3.56 3.09 294 (12/12) 224
40) 1,3-Dichlorobenzene N.D. 0.13 0.56 0.46 0.35 N.D. 0.61 0.83 0.24 0.15 0.30 N.D. (9/12) 0.30
41) 1,4-Dichlorobenzene 0.53 0.65 1.02 0.68 0.54 0.64 0.60 0.86 0.41 N.D. 0.37 0.84 (1112) 0.60
42) Benzylchloride N.D. 0.34 213 N.D. N.D. 0.07 0.08 0.37 0.32 0.37 N.D. N.D. (7112) 0.31
43) 1,2-Dichlorobenzene N.D. 0.13 0.35 N.D. 0.24 N.D. N.D. 0.23 0.21 0.13 N.D. N.D. (6/12) 0.11
44) 1,2,4-Trichlorobenzene N.D. 0.25 N.D. N.D. N.D. N.D. N.D. N.D. N.D. 0.58 N.D. N.D. (2/12) 0.07
45) Hexachloro-1,3-butadiene N.D. N.D. 0.16 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. (1112) 0.01
N.D.: Not Detection; less than limit of detection (standard division (S.D) times 3)
N.T.: Not Test
* Detection number per measurement number
Table 4. Volatile organic compounds (VOCs) in air at Chibana, Okinawa-shi
unit: pg/m’
Target Compounds SEP OoCT NoOV DEC JAN FEB MAR Detection Frequency* Average
1) Freon 12 3.90 9.12 3.50 2.98 3.03 2.51 2.93 (717) 4.00
2) Freon 114 0.10 N.D. N.D. N.D. N.D. N.D. N.D. (0/7) 0.01
3) Chloromethane 1.69 1.38 1.49 1.27 1.49 1.03 1.30 (717) 1.38
4) Vinylchloride N.D. N.D. N.D. N.D. N.D. N.D. N.D. (0/7) 0.00
5) 1,3-Butadiene 0.30 0.53 N.D. 0.33 N.D. N.D. N.D. (3/7) 0.16
6) Ethyleneoxide N.D. 0.07 N.D. N.D. N.D. N.D. N.D. /7) 0.01
7) Bromomethane N.D. 0.07 N.D. N.D. N.D. N.D. N.D. 1/7) 0.01
8) Chloroethane 0.04 0.05 N.D. 0.04 0.14 N.D. 0.11 (5/7) 0.05
9) Freon 11 1.98 1.68 1.82 1.52 1.39 1.22 1.52 (717) 1.59
10) Freon 113 0.71 0.60 0.64 0.59 0.10 0.32 0.08 (717) 0.43
11) 1,1-Dichloroethene N.D. N.D. 0.06 0.06 N.D. N.D. N.D. 2/17) 0.02
12) 3-Chloro-1-propene 0.55 0.42 N.D. 0.30 N.D. 1.41 N.D. (417) 0.38
13) Dichloromethane 0.25 0.32 1.33 0.22 N.D. N.D. 0.07 (5/7) 0.31
14) Acrylonitrile 0.25 0.31 N.D. 0.28 217 0.21 0.88 (6/7) 0.59
15) 1,1-Dichloroethane N.D. N.D. N.D. N.D. N.D. N.D. N.D. (0/7) 0.00
16) cis-1,2-Dichloroethylene N.D. N.D. 0.19 0.19 N.D. N.D. N.D. 217) 0.05
17) Chloroform 0.12 0.11 0.05 0.11 N.D. 0.23 N.D. (5/7) 0.09
18) 1,1,1-Trichloroethane 0.25 0.26 N.D. 0.21 N.D. 0.15 N.D. 4/7) 0.12
19) Carbontetrachloride 0.71 0.74 0.95 0.87 0.40 0.52 0.45 (717) 0.66
20) Benzene 3.75 4.52 2.06 2.07 4.68 1.83 4.48 (717) 3.34
21) 1,2-Dichloroethane 0.09 0.07 N.D. 0.04 N.D. 0.04 0.03 (5/7) 0.04
22) Trichloroethylene N.D. N.D. 0.05 0.04 N.D. N.D. 0.48 (3/7) 0.08
23) 1,2-Dichloropropane N.D. N.D. N.D. N.D. N.D. N.D. N.D. (0/7) 0.00
24) cis-1,3-Dichloropropene N.D. N.D. 0.18 0.18 N.D. N.D. N.D. 2/7) 0.05
25) Toluene 18.65 21.49 8.70 9.27 18.98 10.21 31.88 7/7) 17.02
26) trans-1,3-Dichloropropene N.D. N.D. 0.23 0.23 0.22 N.D. N.D. (3/7) 0.10
27) 1,1,2-Trichloroethane N.D. N.D. N.D. N.D. N.D. N.D. N.D. (0/7) 0.00
28) Tetrachloroethylene N.D. N.D. 0.08 0.10 N.D. N.D. 0.23 (3/7) 0.06
29) 1,2-Dibromoethane N.D. N.D. 0.08 0.08 N.D. N.D. 0.28 (317) 0.06
30) Chlorobenzene N.D. N.D. 0.14 0.13 0.04 N.D. N.D. (3/7) 0.04
31) Ethylbenzene 2.90 3.34 1.20 1.50 3.36 1.29 4.66 (717) 2.61
32, 33) m,p-Xylene 3.77 5.55 1.10 2.35 5.16 1.85 6.43 (717) 3.74
34) o-Xylene 3.40 4.51 1.20 1.77 3.94 1.68 4.80 (717) 3.04
35) Styrene 0.31 0.65 0.32 0.45 0.29 0.47 1.07 (717) 0.51
36) 1,1,2,2-Tetrachloroethane N.D. N.D. 0.15 0.14 N.D. N.D. N.D. 2/7) 0.04
37) 4-Ethyltoluene 1.99 2.92 0.37 0.86 1.75 0.95 2.14 (7/7) 1.57
38) 1,3,5-Trimethylbenzene 0.38 1.06 0.27 0.45 0.61 0.48 0.81 (717) 0.58
39) 1,2,4-Trimethylbenzene 1.96 3.62 0.51 1.03 1.87 1.03 2.58 (717) 1.80
40) 1,3-Dichlorobenzene N.D. N.D. 0.24 0.24 N.D. N.D. N.D. 2/7) 0.07
41) 1,4-Dichlorobenzene 0.31 0.35 0.44 0.35 0.47 0.43 0.62 (717) 0.43
42) Benzylchloride N.D. N.D. 0.34 0.37 0.37 N.D. N.D. (3/7) 0.15
43) 1,2-Dichlorobenzene N.D. N.D. 0.21 0.21 0.11 N.D. N.D. (3/7) 0.08
44) 1,2,4-Trichlorobenzene N.D. N.D. 0.05 N.D. 0.58 N.D. N.D. (2/17) 0.09
45) Hexachloro-1,3-butadiene N.D. N.D. N.D. N.D. N.D. N.D. N.D. (0/7) 0.00

N.D.: Not Detection; less than detection of limit (standard division (S.D) times 3)

N.T.: Not Test

* Detection number per measurement number
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Table 5. Volatile organic comounds (VOCs) in air at Ozato-son

unit: |.lg/m3

Target Compounds JUL AUG SEP OCT NovV DEC JAN FEB MAR  Detection Frequency™ Average

1) Freon 12 2.54 2.43 3.37 3.62 3.16 2.89 2.56 2.46 2.35 (9/9) 2.82
2) Freon 114 N.D. N.D. 0.07 0.06 N.D. N.D. N.D. N.D. N.D. (2/9) 0.01
3) Chloromethane 0.91 1.20 1.55 1.42 1.40 1.23 1.34 1.08 1.06 (9/9) 1.24
4) Vinylchloride N.D. N.D. N.D. 0.02 N.D. N.D. N.D. N.D. N.D. (1/9) 0.00
5) 1,3-Butadiene N.D. N.D. 0.06 0.08 0.07 0.11 N.D. N.D. N.D. (4/9) 0.04
6) Ethyleneoxide N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. (0/9) 0.00
7) Bromomethane N.D. N.D. N.D. 0.13 N.D. N.D. N.D. N.D. N.D. (1/9) 0.01
8) Chloroethane N.D. N.D. N.D. N.D. N.D. 0.02 N.D. N.D. N.D. (1/9) 0.00
9) Freon 11 1.41 1.14 1.84 2.08 1.73 1.61 1.25 1.24 1.09 (9/9) 1.49
10) Freon 113 0.57 N.D. 0.70 0.71 0.65 0.59 0.07 0.30 N.D. (719) 0.40
11) 1,1-Dichloroethene N.D. N.D. N.D. N.D. 0.06 N.D. N.D. N.D. N.D. (1/9) 0.01
12) 3-Chloro-1-propene N.D. N.D. N.D. N.D. 0.18 N.D. N.D. 0.59 0.75 (3/9) 0.17
13) Dichloromethane N.D. 0.21 0.67 0.71 0.35 0.26 N.D. N.D. 0.14 (6/9) 0.26
14) Acrylonitrile 0.36 1.51 0.19 N.D. 0.21 0.54 N.D. 0.21 0.77 (7/9) 0.42
15) 1,1-Dichloroethane N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. (0/9) 0.00
16) cis-1,2-Dichloroethylene N.D. N.D. N.D. N.D. 0.19 0.19 N.D. N.D. N.D. (2/9) 0.04
17) Chloroform 0.07 N.D. 0.16 0.19 0.06 1.20 N.D. 1.33 0.06 (7/9) 0.34
18) 1,1,1-Trichloroethane 0.27 N.D. 0.25 0.30 0.25 0.21 N.D. 0.16 N.D. (6/9) 0.16
19) Carbontetrachloride 0.64 0.72 0.81 0.93 0.96 0.93 0.38 0.54 0.48 (9/9) 0.71
20) Benzene 0.34 0.28 0.52 0.88 0.48 0.64 1.04 1.19 0.72 (9/9) 0.68
21) 1,2-Dichloroethane N.D. N.D. N.D. 0.09 N.D. N.D. N.D. 0.06 N.D. (2/9) 0.02
22) Trichloroethylene N.D. N.D. N.D. N.D. 0.04 0.04 N.D. N.D. N.D. (219) 0.01
23) 1,2-Dichloropropane N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. (0/9) 0.00
24) cis-1,3-Dichloropropene N.D. N.D. N.D. N.D. N.D. 0.18 0.11 N.D. N.D. (2/19) 0.03
25) Toluene 0.51 0.88 3.19 2.95 2.61 1.43 1.91 1.70 1.92 (9/9) 1.90
26) trans-1,3-Dichloropropene N.D. 0.50 N.D. N.D. N.D. 0.23 0.20 0.60 N.D. (4/9) 0.17
27) 1,1,2-Trichloroethane N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. (0/9) 0.00
28) Tetrachloroethylene N.D. N.D. N.D. N.D. 0.09 0.10 N.D. N.D. 0.21 (3/9) 0.04
29) 1,2-Dibromoethane N.D. N.D. N.D. N.D. 0.09 0.08 N.D. N.D. N.D. (2/19) 0.02
30) Chlorobenzene N.D. N.D. N.D. N.D. 0.14 0.14 N.D. N.D. N.D. (2/19) 0.03
31) Ethylbenzene 0.72 0.90 0.77 0.68 0.69 0.66 0.57 0.66 0.70 (9/9) 0.71
32, 33) m,p-Xylene 0.62 0.87 0.65 0.49 0.76 0.62 0.50 0.54 0.56 (9/9) 0.62
34) o-Xylene 0.57 0.77 0.53 0.41 0.68 0.52 0.50 0.62 0.68 (9/9) 0.59
35) Styrene 0.54 0.49 0.10 0.09 0.39 0.39 0.81 0.38 0.40 (9/9) 0.40
36) 1,1,2,2-Tetrachloroethane N.D. N.D. N.D. N.D. 0.26 N.D. N.D. N.D. N.D. (1/9) 0.03
37) 4-Ethyltoluene 0.63 0.59 0.24 0.18 0.28 0.34 0.45 0.40 0.47 (9/9) 0.40
38) 1,3,5-Trimethylbenzene 0.62 0.53 0.07 0.07 0.32 0.28 0.30 0.36 0.34 (9/9) 0.32
39) 1,2,4-Trimethylbenzene 0.64 0.62 0.29 0.27 0.48 0.39 0.41 0.52 0.53 (9/9) 0.46
40) 1,3-Dichlorobenzene 0.31 0.24 0.20 0.13 0.24 N.D. N.D. N.D. 0.15 (6/9) 0.14
41) 1,4-Dichlorobenzene 0.37 0.31 0.19 0.12 0.37 0.31 0.31 N.D. 0.25 (8/9) 0.25
42) Benzylchloride N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. (0/9) 0.00
43) 1,2-Dichlorobenzene N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. (0/9) 0.00
44) 1,2,4-Trichlorobenzene N.D. N.D. N.D. N.D. N.D. N.D. 0.60 N.D. N.D. (1/9) 0.07
45) Hexachloro-1,3-butadiene N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. (0/9) 0.00

N.D.: Not Detection; less than detection of limit (standard division (S.D) times 3)

N.T.: Not Test
* Detection number per measurement number
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