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Comparison of atmospheric light nonmethane hydrocarbons
from the oil and gas field area in Niigata and areas
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Air samples were collected in November and December 1994-1999 from a gas and oil field
area (Niigata) and areas of no known oil and gas deposits (Ibaraki and Gunma). The concentra-
tion of nonmethane hydrocarbons were measured. The concentration of ethane, ethylene, pro-
pane, isobutane and n-butane in the samples shows a positive correlation with acetylene re-
gardless of the distance from the natural gas deposits. Automobile emission is considered to be a
major source of ethane, ethylene, propane, isobutene and n-butane, because acetylene is known
to be mainly emitted from automobiles. A few samples collected in the vicinity of natural gas de-
posits shows high ethane and propane concentrations. This is presumed to be caused by emis-

sions from oil and gas deposits.
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Table 1 Samples and analytical results in November and December in 1994.

Sample Area Sampling time Ethane  Ethylene Propane Acetylene Isobutane #-butane
in 1994 (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
94w5 Shiozawa Ishiuchi S.A. Niigata November 29, 15:40 2.30 3.33 1.42 3.10 0.45 0.93
94w6 Yamato P.A. Niigata November 29, 16:14 2.47 3.80 127 2.20 0.40 0.72
94w7 Echigokawaguchi S.A. Niigata November 29, 16:44 2.65 3.11 1.48 2.03 0.50 0.89
94w9 Yuukyuuzan park Niigata November 30, 9:05 2.59 3.60 2.49 2.13 0.54 0.87
94w10 Mitsuke sports park Niigata November 30, 9:45 422 4.18 2.89 2.83 1.21 1.89
94w11 Honai park Niigata November 30, 10:52 2.86 2.80 1.66 2.10 0.48 0.90
94w12 Kosudo sports center Niigata November 30, 11:33 2.09 1.41 1.01 1.10 0.26 0.50
94w13 Sekiyunosato Niigata November 30, 12:35
94w14 Lake Hyouko Niigata November 30, 13:38 2.15 1.40 1.20 1.61 0.30 0.57
94w15 ITjimino park Niigata November 30, 14:30 2.11 1.27 1.18 1.11 0.39 0.72
94w16 Nagaoka new town park Niigata December 1, 9:03 3.07 7.81 225 3.57 0.66 1.13
94w17 Nakadoori public hall Niigata December 1, 9:33 4.26 3.25 2.55 2.09 0.74 1.27
94w18 Satouike park Niigata December 1, 10:04 235 2.56 1.44 1.64 0.42 0.72
94w19 Kashiwazaki kokuminkyuukamura Niigata December 1, 10:51 2.39 3.04 2.61 1.73 0.50 0.68
94w20 Kakizaki ground Niigata December 1, 11:55 2.19 1.79 191 1.32 0.71 1.11
94w21 Utopia Kubiki Niigata December 1, 12:40 2.80 248 2.06 1.57 0.60 0.98
94w22 Kasugayama Niigata December 1, 13:31 2.90 2.11 2.40 1.57 0.73 0.19
94w23 Nadachi seaside park Niigata December 1, 14:27 248 1.63 1.73 131 0.47 0.73
Average of Niigata 2.70 2.92 1.86 1.94 0.55 0.87
94w1 Geological Survey of Japan ITbaraki November 29, 9:50 2.90 6.11 3.42 5.51 1.01 1.61
94w24 Yatabe sports park Tbaraki December 5, 10:00 2.28 3.92 2.28 1.91 0.87 1.43
94w25 Kinu sports park Ibaraki December 5, 10:40 241 4.22 2.94 2.19 0.81 1.33
94w26 Iwai park Tbaraki December 5, 11:28 2.00 1.57 1.32 1.21 0.39 0.72
94w27 Ushiku culture hall Ibaraki December 5, 12:42 2.17 2.17 1.69 1.59 0.50 0.83
94w29 Houjyou park Tbaraki December 5, 14:49 2.10 1.98 1.37 1.21 0.42 0.72
94w30 Ichinoya ground Tbaraki December 5, 15:24 2.28 2.37 1.71 1.28 0.58 0.93
94w31 Douhou park Tbaraki December 5, 15:55 2.84 4.17 2.63 2.21 1.09 1.70
Average of Ibaraki 2.37 331 2.17 2.14 0.71 1.16
94w2 Komayose P.A. Gunma November 29, 13:40 2.05 1.70 2.15 1.37 0.32 0.50
94w3 Akagikougen S.A. Gunma November 29, 14:30 1.84 1.05 0.77 0.96 0.20 0.36
94w4 Shimomoku P.A. Gunma November 29, 15:00 1.75 1.00 0.72 0.92 0.20 0.34

S.A.: Service area, P.A.: Parking area, blank: no data

Table 2 Samples and analytical results in Norvember and December in 1995.

Sample Area Sampling time Ethane  Ethylene Propane Acetylene Isobutane #-butane
in 1995 (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
95w5 Shiozawa Ishiuchi S.A. Niigata November 28, 15:15 1.82 1.37 0.97 1.18 0.21 0.37
95w6 Yamato P.A. Niigata November 28, 15:46 2.39 3.45 1.16 1.90 0.37 0.58
95w7 Echigokawaguchi S.A. Niigata November 28, 16:15 1.85 1.39 1.04 1.19 0.62 0.81
95w9 Yuukyuuzan park Niigata November 29, 9:03 2.57 1.38 2.26 1.08 0.49 0.72
95w10 Mitsuke sports park Niigata November 29, 9:44 2.00 2.18 1.22 1.37 1.37 1.39
95w11 Honai park Niigata November 29, 10:52 1.98 1.89 1.13 0.98 0.36 0.73
95w12 Kosudo sports center Niigata November 29, 11:31 1.88 1.09 0.96 1.01 0.18 0.33
95w13 Sekiyunosato Niigata November 29, 12:24 1.71 1.10 0.89 0.91 0.18 0.34
95w14 Lake Hyouko Niigata November 29, 13:19 1.97 1.15 1.09 0.99 0.24 0.43
95w15 Ijimino park Niigata November 29, 14:48 1.71 1.51 0.84 1.06 0.18 0.34
95w16 Nagaoka new town park Niigata November 30, 9:07 1.73 2.84 1.25 1.62 0.28 0.49
95w17 Nakadoori public hall Niigata November 30, 9:34 226 1.44 0.98 1.34 0.21 0.33
95w18 Satouike park Niigata November 30, 10:05 1.62 1.61 0.83 1.00 0.57 0.63
95w19 Kashiwazaki kokuminkyuukamura Niigata November 30, 10:48 1.52 1.36 0.72 1.04 0.12 0.25
95w20 Kakizaki ground Niigata November 30, 11:52 1.81 1.53 5.39 1.10 0.21 0.25
95w21 Utopia Kubiki Niigata November 30, 12:35 1.52 1.17 0.82 0.85 0.19 0.36
95w22 Kasugayama Niigata November 30, 13:29 1.57 1.49 0.90 1.16 0.23 0.35
95w23 Nadachi seaside park Niigata November 30, 14:32 1.54 1.25 0.88 0.98 0.94 1.03
Average of Niigata 1.86 1.62 1.30 1.15 0.39 0.54
95w1 Geological Survey of Japan Tbaraki November 28, 9:46 2.29 2.78 1.89 1.95 0.83 1.41
95w24 Yatabe sports park Tbaraki December 4. 9:58 322 9.73 5.04 4.07 1.46 2.55
95w25 Kinu sports park Tbaraki December 4. 10:37 3.03 6.56 3.63 2.96 1.63 2.69
95w26 Iwai park Tbaraki December 4. 11:22 247 4.69 2.58 2.20 1.73 2.64
95w27 Ushiku culture hall Tbaraki December 4. 13:08 2.16 2.77 1.55 1.81 0.60 0.91
95w29 Houjyou park Ibaraki December 4. 14:37 2.03 2.93 1.52 1.75 0.50 0.84
95w30 Ichinoya ground Ibaraki December 4. 15:05 1.94 2.75 1.36 2.10 0.55 0.99
95w31 Douhou park Tbaraki December 4. 15:37 2.03 2.56 1.48 4.73 0.71 1.10
Average of Ibaraki 2.40 4.35 238 2.70 1.00 1.64
95w2 Komayose P.A. Gunma November 28, 13:23 1.69 0.88 0.78 1.11 0.17 0.38
95w3 Akagikougen S.A. Gunma November 28, 14:09 1.76 1.05 0.79 1.02 0.20 0.35
95w4 Shimomoku P.A. Gunma November 28, 14:33 1.75 1.12 0.94 0.95 0.18 0.33

S.A.: Service area, P.A.: Parking area
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Table 3 Samples and analytical results in Norvember and December in 1996.

Sample Area Sampling time Ethane  Ethylene Propane Acetylene Isobutane #-butane
in 1996 (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
96w5 Shiozawa Ishiuchi S.A. Niigata November 26, 15:52 2.94 5.19 1.97 2.76 1.30 2.26
96w6 Yamato P.A. Niigata November 26, 16:15 3.86 9.08 2.06 3.81 0.61 1.13
96w7 Echigokawaguchi S.A. Niigata November 26, 16:38 3.15 4.40 2.08 2.40 0.53 0.98
96w9 Yuukyuuzan park Niigata November 27, 9:11 2.67 422 2.32 2.46 0.66 1.09
96w10 Mitsuke sports park Niigata November 27, 9:57 3.18 6.01 2.36 2.88 0.81 1.48
96w11 Honai park Niigata November 27, 11:01 2.50 5.32 2.69 2.63 0.62 1.15
96w12 Kosudo sports center Niigata November 27, 11:46 1.96 2.36 1.13 1.44 0.27 0.52
96w13 Sekiyunosato Niigata November 27, 12:26 1.81 2.33 1.11 1.37 0.28 0.50
96w14 Lake Hyouko Niigata November 27, 13:20 1.97 2.38 0.99 1.52 0.23 0.38
96w15 Ijimino park Niigata November 27, 14:47 1.98 1.94 0.87 1.65 0.21 0.39
96w16 Nagaoka new town park Niigata November 28, 9:10 1.78 2.36 1.12 1.67 0.26 0.49
96w17 Nakadoori public hall Niigata November 28, 9:36 1.77 2.11 1.28 1.82 0.21 0.49
96w18 Satouike park Niigata November 28, 10:02 1.80 2.23 1.06 1.20 0.23 0.46
96wI19 Kashiwazaki kokuminkyuukamura Niigata November 28, 10:47 1.77 2.02 0.85 1.79 0.21 0.51
96w20 Kakizaki ground Niigata November 28, 11:54 1.84 2.28 1.26 1.83 0.23 0.44
96w21 Utopia Kubiki Niigata November 28, 12:31 221 2.88 1.21 2.00 0.29 0.67
96w22 Kasugayama Niigata November 28, 13:15 1.96 2.47 1.20 1.51 0.24 0.53
96w23 Nadachi seaside park Niigata November 28, 14:10 1.82 2.64 1.10 1.64 0.25 0.46
Average of Niigata 228 3.46 1.48 2.02 0.41 0.77
96w1 Geological Survey of Japan Tbaraki November 26, 9:30 1.60 5.41 1.83 3.19 0.58 1.19
96w24 Yatabe sports park Tbaraki December 2, 9:48 2.00 2.62 1.46 2.23 0.39 0.81
96w25 Kinu sports park Tbaraki December 2, 10:23 1.94 242 1.25 2.01 0.33 0.69
96w26 Iwai park Tbaraki December 2, 10:55 2.01 2.61 1.36 1.87 0.34 0.69
96w27 Ushiku culture hall Ibaraki December 2, 13:05 223 3.78 1.62 2.17 0.41 0.76
96w29 Houjyou park Ibaraki December 2, 14:36 2.24 3.66 1.48 1.67 1.23 1.97
96w30 Ichinoya ground Ibaraki December 2, 15:03 1.95 3.08 1.43 1.70 0.36 0.78
96w31 Douhou park Tbaraki December 2, 15:28 1.62 2.36 1.35 1.60 0.52 0.93
Average of Niigata 1.95 3.24 1.47 2.06 0.52 0.98
96w2 Komayose P.A. Gunma November 26, 14:17 2.93 8.48 3.24 3.50 1.23 2.37
96w3 Akagikougen S.A. Gunma November 26, 14:54 2.59 4.93 2.57 2.62 0.91 1.50
96w4 Shimomoku P.A. Gunma November 26, 15:17 2.46 4.79 2.54 2.86 0.83 1.51
S.A.: Service area, P.A.: Parking area
Table 4 Samples and analytical results in December in 1998.
Sample Area Sampling time Ethane  Ethylene Propane Acetylene Isobutane #-butane
in 1998 (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
98w5 Shiozawa Ishiuchi S.A. Niigata December 1, 15:02 2.03 2.95 1.40 2.15 0.38 0.65
98w6 Yamato P.A. Niigata December 1, 15:25 2.26 4.50 1.30 271 0.40 0.70
98w7 Echigokawaguchi S.A. Niigata December 1, 15:46 245 1.97 1.23 1.98 0.78 1.06
98w9 Yuukyuuzan park Niigata December 2, 8:43 2.11 1.41 0.92 1.30 0.22 0.47
98w10 Mitsuke sports park Niigata December 2, 9:15 2.10 1.17 0.91 1.23 0.19 0.48
98w11 Honai park Niigata December 2, 10:14 2.11 1.16 0.92 1.22 0.18 0.45
98w12 Kosudo sports center Niigata December 2, 10:52 220 1.51 0.98 1.40 0.25 0.63
98w13 Sekiyunosato Niigata December 2, 11:13 2.14 1.50 1.12 2.17 0.28 0.59
98w14 Lake Hyouko Niigata December 2, 12:30 2.15 1.53 1.12 1.30 0.25 0.53
98w15 Ijimino park Niigata December 2, 13:11 2.10 1.30 0.92 1.19 0.15 0.39
98w16 Nagaoka new town park Niigata December 3, 9:01 4.57 243 3.97 1.82 1.48 2.49
98w17 Nakadoori public hall Niigata December 3, 9:24 2.41 1.60 1.15 1.84 0.24 0.49
98w18 Satouike park Niigata December 3, 9:49 2.82 2.16 1.45 1.56 0.34 0.61
98w19 Kashiwazaki kokuminkyuukamura Niigata December 3, 10:33
98w20 Kakizaki ground Niigata December 3, 11:31 2.14 1.64 1.12 1.23 0.32 0.56
98w21 Utopia Kubiki Niigata December 3, 12:00 2.09 1.89 1.02 1.03 0.18 0.33
98w22 Kasugayama Niigata December 3, 12:49 1.99 1.71 0.96 1.20 0.27 0.45
98w23 Nadachi seaside park Niigata December 3, 13:46 2.07 1.73 0.97 1.99 0.22 0.49
Average of Niigata 2.34 1.89 1.26 1.61 0.36 0.67
98w1 Geological Survey of Japan Ibaraki December 1, 9:36 343 9.25 7.13 5.08 3.22 4.96
98w24 Yatabe sports park Ibaraki December 7, 9:53 249 3.16 1.77 2.11 0.47 0.91
98w25 Kinu sports park Ibaraki December 7, 10:29 2.63 3.77 2.88 247 2.06 3.75
98w26 Iwai park Ibaraki December 7, 11:02 2.54 3.63 2.58 2.74 1.27 1.67
98w27 Ushiku culture hall Ibaraki December 7, 12:37 3.19 4.55 3.07 2.70 1.83 2.21
98w29 Houjyou park Ibaraki December 7, 14:06 2.70 2.93 1.49 2.26 0.33 0.68
98w30 Ichinoya ground Ibaraki December 7, 14:38 2.50 2.76 1.96 1.82 0.35 0.66
98w31 Douhou park Ibaraki December 7, 15:12 2.48 3.28 2.33 1.93 0.80 1.02
Average of Ibaraki 2.75 417 2.90 2.64 1.29 1.98
98w2 Komayose P.A. Gunma December 1, 13:24 1.54 1.36 0.71 2.03 0.23 0.51
98w3 Akagikougen S.A. Gunma December 1, 14:04 1.65 1.32 0.73 1.35 0.24 0.55
98w4 Shimomoku P.A. Gunma December 1, 14;28 1.62 1.11 0.70 1.22 0.20 0.33
GSJ Inroom 1 Tbaraki November 30, 9:42 4.32 722 5.34 3.25 1.89 2.89
GSJ Inroom 2 Ibaraki November 30, 9:42 4.28 6.90 5.23 3.37 1.87 2.78

S.A.: Service area, P.A.: Parking area, blank: no data

GSJ:Geological Survey of Japan
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Table 5 Samples and analytical results in December in 1999.
Sample Area Sampling time Ethane Ethylene Propane  Acetylene Isobutane 7 -butane
in 1999 (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

99w5 Shiozawa Ishiuchi S.A. Niigata December 1, 15:02 1.94 1.58 1.14 1.07 0.26 0.45
99w6 Yamato P.A. Niigata December 1, 15:25 1.86 1.98 1.43 1.30 0.23 0.48
99w7 Echigokawaguchi S.A. Niigata December 1, 15:46 1.82 1.86 1.00 1.06 0.20 0.42
99w9 Yuukyuuzan park Niigata December 2, 8:43 222 3.02 1.54 1.98 0.33 0.75
99w10 Mitsuke sports park Niigata December 2, 9:15 3.11 4.69 1.81 2.70 0.40 0.79
99w11 Honai park Niigata December 2, 10:14 1.89 1.96 112 1.39 0.29 0.59
99w12 Kosudo sports center Niigata December 2, 10:52 1.98 2.33 1.23 1.31 0.35 0.65
99w13 Sekiyunosato Niigata December 2, 11:13 2.01 2.14 1.23 1.28 0.25 0.55
99w14 Lake Hyouko Niigata December 2, 12:30 1.71 1.52 0.88 1.11 0.14 0.39
99w15 Ijimino park Niigata December 2, 13:11 1.80 1.60 0.94 1.16 0.18 0.42
99w16 Nagaoka new town park Niigata December 3, 9:01 2.68 2.93 2.60 1.64 0.79 1.18
99w17 Nakadoori public hall Niigata December 3, 9:24 1.57 1.59 0.97 0.92 0.18 0.34
99w18 Satouike park Niigata December 3, 9:49 1.55 1.67 1.01 1.12 0.18 0.46
99w19 Kashiwazaki kokuminkyuukamura Niigata December 3, 10:33 1.48 1.37 0.85 0.83 0.20 0.39
99w20 Kakizaki ground Niigata December 3, 11:31 1.69 1.61 2.74 1.67 0.16 0.31
99w21 Utopia Kubiki Niigata December 3, 12:00 1.69 2.38 1.68 1.61 0.44 0.66
99w22 Kasugayama Niigata December 3, 12:49 1.60 1.34 0.85 1.06 0.14 0.30
99w23 Nadachi seaside park Niigata December 3, 13:46 1.68 1.89 0.94 0.95 0.17 0.26

Average of Niigata 1.90 2.08 1.33 1.34 0.27 0.52
99w1 Geological Survey of Japan Tbaraki December 1, 9:36 2.86 6.78 3.95 3.14 4.74 7.16
99w24 Yatabe sports park Tbaraki December 7, 9:53 330 6.25 248 3.39 1.04 1.41
99w25 Kinu sports park Tbaraki December 7, 10:29 2.90 4.46 2.80 2.82 0.76 1.34
99w26 Iwai park Tbaraki December 7, 11:02 2.92 4.09 241 2.87 1.37 2.04
99w27 Ushiku culture hall Tbaraki December 7, 12:37 297 4.84 3.02 2.47 0.95 1.49
99w29 Houjyou park Tbaraki December 7, 14:06 2.92 4.41 1.88 2.64 0.51 0.97
99w30 Ichinoya ground Tbaraki December 7, 14:38 2.90 3.90 2.02 2.24 0.62 1.46
99w31 Douhou park Ibaraki December 7, 15:12 2.89 3.50 2.26 2.18 0.56 0.93

Average of Ibaraki 2.96 4.78 2.60 2.72 1.32 2.10
99w2 Komayose P.A. Gunma December 1, 13:24 1.67 1.95 1.15 1.00 0.42 0.53
99w3 Akagikougen S.A. Gunma December 1, 14:04 1.69 1.61 0.89 1.17 0.27 0.40
99w4 Shimomoku P.A. Gunma December 1, 14;28 1.75 1.42 0.92 1.12 0.18 0.38
GSJ Inroom 1 Tbaraki November 1, 10:38 3.11 2.61 1.8 1.36 0.66 1.09
GSJ Inroom 2 Ibaraki November 1, 10:38 2.76 2.95 1.88 1.34 0.71 1.10
S.A.: Service area, P.A.: Parking area
GSJ:Geological Survey of Japan
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Table 6 Lifetimes of hydrocarbons.

Hydrocarbon Lifetime
(day)
Ethane 61
Ethylene 1.8
Propane 12
Acetylene 110
Isobutane 7.5
n -butane 7

Data from Rudolph and Ehhalt (1981)
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