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Investigation of Volatile Organic Hazardous Air
Pollutants in Naha-shi, Okinawa

Junsei TAIRA, Nobutaka TOMOYOSE, Kazuo YOGI,
Koki NAGAMINE, Yoshikatsu KINJO and Tetsu YOSHIDA

Abstract] Volatile organic compounds (VOCs)

in air pollutants such as benzene, trichloroethylene, and

tetrachloroethylene were measured every month at Naha-shi, Okinawa for two years since January 1998, and

dichloromethane, dichloroethane, chloroform also

investigated from May 1999 to March 2000.

Tetrachloroethylene was a low—levels than Japanese average value. Trichloroethylene, dichloromethane,

dichloroethane, and chloroform were rarely detected through the investigation term.

On contrary, the

average of benzene for two years was high value than Japanese environmental criteria.
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Table 1. Benzene at Naha-shi from January 1998 to March 2000

Date Weather Wind V\e)\;;(l:(iity o 3 Detection | Quantitation
(year/month) Direction Hem Limit Limit
(m/s)
1998
Jan. Cloudy SSW 6.0 1.91 0.15 0.52
Feb. Cloudy NNW 3.6 3.1 0.14 0.48
Mar. Cloudy NNW 3.1 3.2 0.1 0.35
Apr. Cloudy N 4.6 5 0.29 0.97
May Clear SSE 4.8 1.6 1.00 0.83
Jun Clear N 3.3 47 0.04 0.14
July Clear ESE 5.5 3 0.08 0.28
Aug. Clear NW 1.9 11.5 0.05 0.17
Sept Cloudy NNE 4.2 3.9 0.08 0.26
Oct. Clear W 26 8.9 0.09 0.28
Nov Clear NNE 5.4 3.3 0.08 0.26
Dec Clear NNW 3.9 21 0.09 0.30
1999
Jan. Cloudy N 9 1.5 0.06 0.19
Feb. Clear NW 2.1 7 0.04 0.13
Mar. Cloudy N 4.5 4.2 0.04 0.15
Apr. Clear ESE 4.3 3.93 0.08 0.26
May Cloudy ESE 3.3 2.31 0.09 0.30
Jun Clear SwW 7.1 2.05 0.37 0.24
July Cloudy ESE 2.8 4.69 0.38 1.28
Aug. Clear WNW 2.8 2.92 0.43 1.44
Sept. Clear E 4.3 2.64 0.22 0.74
Oct. Cloudy NNE 4.8 3.17 0.21 0.70
Nov. Clear NNE 5.5 2.03 0.34 1.15
Dec. Clear NNE 4.2 3.52 0.32 1.07
2000
Jan. Cloudy SSwW 5.8 3.36 0.54 1.79
Feb. Cloudy N 6.5 2.72 0.28 0.93
Mar. Rainy E 4.8 2.72 0.40 1.32
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Table 2. Tetrachloroethylene at Naha-shi from January 1998 to March 2000

Date Weather Wind VZ(I)I::(ilty 3 Detection | Quantitation
(year/month) Direction hg/m Limit Limit
(m/s)

1998
Jan. Cloudy SSW 6.0 0.39 0.09 0.30
Feb. Cloudy NNW 3.6 0.4 0.07 0.22
Mar. Cloudy NNW 3.1 0.17 0.10 0.33
Apr. Cloudy N 4.6 0.15 0.10 0.34
May Clear SSE 4.8 0.05 0.03 0.08
Jun Clear N 33 0.14 0.01 0.05
July Clear ESE 5.5 N.D 0.04 0.14
Aug. Clear NW 1.9 0.17 0.03 0.10
Sept. Cloudy NNE 4.2 0.15 0.02 0.05
Oct. Clear W 2.6 0.24 0.03 0.08
Nov. Clear NNE 5.4 0.29 0.03 0.09
Dec. Clear NNW 3.9 0.17 0.02 0.08

1999
Jan. Cloudy N 9 0.16 0.02 0.07
Feb. Clear NW 2.1 0.28 0.02 0.05
Mar. Cloudy N 4.5 0.62 0.03 0.11
Apr. Clear ESE 4.3 0.15 0.03 0.09
May Cloudy ESE 3.3 0.15 0.02 0.06
Jun Clear SW 7.1 0.47 0.05 0.16
July Cloudy ESE 2.8 0.99 0.05 0.17
Aug. Clear WNW 2.8 N.D 0.09 0.03
Sept. Clear E 4.3 N.D 0.46 1.52
Oct. Cloudy NNE 4.8 N.D 0.10 0.33
Nov. Clear NNE 5.5 N.D 0.11 0.36
Dec. Clear NNE 4.2 N.D 0.14 0.47

2000
Jan. Cloudy SSW 5.8 N.D 0.09 0.29
Feb. Cloudy N 6.5 0.17 0.11 0.36
Mar. Rainy E 4.8 N. D 0.27 0.90

N. D : Not Detection
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Table 3. Trichloroethylene at Naha-shi from January 1998 to March 2000
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Date Wind Win(.l Detection uantitation
(year/month) Weather Direction Velocity nef m’ Limit ? Limit
(m/s)

1998
Jan. Cloudy SSW 6.0 N.D 0.09 0.28
Feb. Cloudy NNW 3.6 0.07 0.10 0.34
Mar Cloudy NNW 3.1 0.06 0.12 0.40
Apr Cloudy N 4.6 N.D 0.11 0.36
May Clear SSE 4.8 N.D 0.04 0.14
Jun Clear N 3.3 N.D 0.05 0.17
July Clear ESE 55 N.D 0.03 0.10
Aug, Clear NwW 1.9 N.D 0.03 0.12
Sept. Cloudy NNE 4.2 0.2 0.03 0.10
Oct. Clear W 2.6 N.D 0.06 0.21
Nov Clear NNE 54 N.D 0.09 0.29
Dec Clear NNW 3.9 N.D 0.04 0.15

1999
Jan. Cloudy N 9 N.D 0.03 0.11
Feb. Clear NW 2.1 N.D 0.05 0.17
Mar. Cloudy N 4.5 N.D 0.05 0.16
Apr. Clear ESE 4.3 N.D 0.04 0.12
May Cloudy ESE 3.3 N.D 0.09 0.29
Jun Clear SW 7.1 0.45 0.05 0.16
July Cloudy ESE 2.8 N.D 0.12 0.40
Aug. Clear WNW 2.8 N.D 0.44 1.48
Sept. Clear E 4.3 N.D 0.05 0.15
Oct. Cloudy NNE 4.8 N.D 0.05 0.17
Nov. Clear NNE 55 N.D 0.15 0.49
Dec. Clear NNE 4.2 N.D 0.32 1.08

2000
Jan. Cloudy SSW 58 N.D 0.19 0.19
Feb. Cloudy N 6.5 N.D 0.34 1.14
Mar. Rainy E 4.8 N. D 0.17 0.58

N. D : Not Detection
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Table 4. Dichloromethane at Naha-shi from May 1999 to February 2000

Date Weather Wind V\g(t?ty p g/m3 Detection | Quantitation
(year/month) Direction Limit Limit
(m/s)
1999
May Cloudy ESE 3.3 N.D 0.23 0.77
Jun Clear SW 7.1 N.D 0.57 1.88
July Cloudy ESE 2.8 N.D 1.15 3.85
Aug. Clear WNW 2.8 N.D 1.86 6.2
Sept. Clear E 4.3 N.D 0.16 0.52
Oct. Cloudy NNE 4.8 N.D 0.17 0.52
Nov. Clear NNE 5.5 N.D 0.67 0.23
Dec. Clear NNE 4.2 N.D 1.36 453
2000
Jan. Cloudy SSW 5.8 0.49 0.19 0.62
Feb. Cloudy N 6.5 0.32 0.27 0.89
N. D : Not Detection
Table 5. Dichloroethane at Naha-shi May 1999 to March 2000
Date Weather Wind VZS)I(I:?ty 3 Detection | Quantitation
(year/month) Direction ug/m Limit Limit
(m/s)
1999
May Cloudy ESE 3.3 N.D 0.08 0.26
Jun Clear SW 71 N.D 0.06 0.21
July Cloudy ESE 2.8 N.D 0.23 0.78
Aug. Clear WNW 2.8 N.D 0.28 0.35
Sept. Clear E 4.3 N.D 0.41 1.36
Oct. Cloudy NNE 4.8 N.D 0.11 0.36
Nov. Clear NNE 5.5 N.D 0.25 0.85
Dec. Clear NNE 4.2 N.D 0.90 2.99
2000
Jan. Cloudy SSW 5.8 N.D 0.09 0.29
Feb. Cloudy N 6.5 N.D 0.14 0.46
Mar. Rainy E 4.8 N. D 0.12 0.39

N. D : Not Detection

— 142 —




O0oooooooonO O340 (2000)

Table 6. Chloroform at Naha-shi from May 1999 to March 2000

Date Weather Wind Vzoncltcilty . g/m3 Detection | Quantitation
(year/month) Direction Limit Limit
(m/s)
1999
May Cloudy ESE 3.3 N.D 0.05 0.16
Jun Clear SW 7.1 N.D 0.11 0.38
July Cloudy ESE 2.8 N.D 0.22 0.73
Aug. Clear WNW 2.8 N.D 0.55 1.84
Sept. Clear E 4.3 0.48 0.42 1.41
Oct. Cloudy NNE 4.8 N.D 1.28 4.27
Nov. Clear NNE 5.5 N.D 0.33 1.09
Dec. Clear NNE 4.2 N.D 1.31 1.31
2000
Jan. Cloudy SSW 5.8 N.D 0.19 0.19
Feb. Cloudy N 6.5 N.D 0.55 0.55
Mar. Rainy E 4.8 N. D 0.17 0.58

N. D : Not Detection

— 143 —



