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Figure 1. Sampling location (indicated with a closed circle) in a municipal

sewage treatment plant.
A: Primary settling tank; B: Biological reaction tank; C: Final sedimentation tank
; D: Chlorination tank; P: Aeration pump
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Table 1
Characterization of wastewater concemning samples along the treatment process.
Month Sample Tw SS VSS DOC NH-N NO-N NON BOD (0D,
O (mh) @mgh) D) @mgh) gl @myh @mgh gD
January 2003  Influent 164 80.0 71 357 202 0.20 0.19 172 144
(Winter survey) Recycle flow - 307 273 302 187 0.67 0.39 - -
Effluent of primary settling tank - 7.0 64 303 216 0.00 ND. 121 70
Drained sludge - 5230 4650 989 282 0.00 ND. - -
Return sludge - 3980 3280 6.76 179 0.02 0.02 - -
Supernatant of aeration tank - 1440 1200 6.98 192 0.13 0.07 - -
Supernatant of aeration tank - 1340 1120 6.32 169 032 041 - -
Secondary effluent - 4.5 3.7 6.79 172 046 045 87 8.6
Finally effluent - 20 2.0 598 150 1.09 1.25 1.8 10
July2003 Influent 267 160 138 34.1 187 0.00 ND. 169 112
(Summer survey ) Recycle flow - 200 172 31.6 11.6 0.89 0.86 - -
Effluent of primary settling tank - 68 59 31.8 157 0.18 ND. 114 62
Drained sludge - 3980 3480 91.8 239 0.03 ND. - -
Return sludge - 3280 2700 858 6.37 0.02 0.05 - -
Supematant of aeration tank - 1160 965 833 10.8 0.38 042 - -
Supernatant of aeration tank - 1260 1030 7.96 443 0.05 323 - -
Secondary effluent - 30 20 707 4.72 0.33 5.88 9.0 11
Finally effluent - 3.0 2.0 7.38 753 0.83 2.69 09 10

N.D.: not detected; -: not measured

Table2

Fates of nonylphenol (NP), total nonyl phenol ethoxylates (XNPnEO), total nonyl carboxylates (XNPnEC), 17B-estradiol (E2), estrone (E1), estriol (E3), sulfated E1
(E1-3S) and sulfated E2 (E2-monoS) along the wastewater treatment process and limits of quantification (LOQ) of each compound.

Month Sample NP XNPnEO XNPnEC B2 E1 EE2 E3 E1-3S  E2-monoS
(gD (gD (gD (gD (ngh) (gh) (g (gD (gl
January 2003 Influent 34 106 11.1 234 182 ND. na. 29 64
(Winter survey )  Recycle flow 22 14.6 14.7 172 133 ND. 114 1.8 41
Effluent of primary settling tank 2.6 689 10.0 55 653 ND. 72.5 2.8 56
Drained sludge 67 435 18.6 594 85.6 ND. 80.2 21 45
Return sludge 13 97.6 50.3 174 181 ND. 44 21 44
Supematant of aeration tank 75 55.8 294 138 654 ND. 52 24 38
Supematant of aeration tank 82 58.8 323 133 9.0 ND. ND. 1.7 29
Secondary effluent 04 37 119 115 192 ND. ND. 19 35
Finally effluent 04 30 12.7 7.0 154 ND. 55 21 33
July 2003 Influent 1.7 483 19.3 39 15.1 ND. na. 1.1 25
(Summer survey ) Recycle flow 0.5 43 10.8 27 49.1 ND. 84 28 5.8
Effluent of primary settling tank 1.0 36.7 18.1 38 193 ND. na. 1.8 45
Drained sludge 24 197 333 172 203 ND. 437 79 104
Return sludge 42 56.1 45.6 311 257 ND. 248 150 165
Supematant of aeration tank 24 37.8 253 81 26.6 ND. 6.8 95 139
Supematant of aeration tank 12 215 24.6 ND. ND. ND. ND. 79 18.0
Secondary effluent ND. 1.6 10.7 ND. 153 ND. 5.8 26 6.8
Finally effluent 0.2 14 11.7 ND. 22 ND. 5.6 26 6.6
LOQ 0.1 1 0.01 1 2 2 2 0.1 04

N.D.: not detected n.a.: not available
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Figure 2. Mass balance of estrogenic activity ( in mg/day, E2 equivalent) through
physicochemical treatment (A and C), biological treatment (B), and chlorination process (D)

during winter and summer in a municipal sewage treatment plant in Japan.
A: Primary settling tank; B: Aeration tank; C: Final sedimentation tank; D: Chlorination tank
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Figure 3. Mass balance of estrone ( in mg/day) through physicochemical treatment (A and C),

4.

biological treatment (B), and chlorination process (D) during winter and summer in a
municipal sewage treatment plant in Japan.
A: Primary settling tank; B: Aeration tank; C: Final sedimentation tank; D: Chlorination tank
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