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Abstract :

In early 1980s fish named Roach living in the UK rivers receiving discharge from sewage treatment plants were
frequently found to be in the intersex conditions, which has been considered to be caused from natural estrogens including
17b-estradiol (E2), estrone (E1) and estriol (E3) and synthetic estrogen, ethynylestradiol (EE2) as well as artificial
chemicals like nonylphenol.
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Field surveys on estrogenic pollution in the river water environment and in sewerage systems had been conducted also in
Japan. They resulted in that natural estrogens are one of the pollutants most frequently identified in the rivers although
their highest concentrations were far less than the other artificial estrogenic substances. Estrogenic activity of the river
waters was 0.8 g/L-E2equivalent for mean. E1, E2 and NP mainly contributed to estrogenic activity of the river waters that
were observed in high estrogenic activity.

The intersex condition of wild male carp in major Japanese rivers was better than that of Roach in the UK, but a quarter
of them had plasma vitellogenin suggesting biomarker of feminization. Assuming that estrogenic activity of river waters
should be lower than 1 ng/L E2-equivglent that is equal to Environmental Quality Standard proposed by UK Environmental
Agency, a quarter of river waters could not comply with this standard in Japan.

A positive relationship was found between a population on each river watershed and estrogenic activity of each river
water, while an installation ratio of the population whose black and grey water is appropriately treated with treatment
facilities to the total population in each watershed (called wastewater facility installation ratio) was not correlated with
estrogenic activity of each river water. Estrogenic activity of each river water was not decreased with increase of a
wastewater facility installation ratio in each watershed. These facts suggest development of wastewater facility installation
ratios that was effective to BOD reduction alone cannot decrease estrogenic activity of river waters.

Sewage treatment plants can effectively reduce estrogenic activity by 80% at mean, but still emit one to two order
magnitude larger estrogenic activities in the discharge than those into the rivers. Estrogenic activity in the discharge tends
to distribute in a wide range. The field surveys indicate that treatment processes for biological nitrogen removal can make
better performance in removal of estrogenic activity than those aiming at BOD removal alone. Further, additional
physiochemical treatment such as ozonation and activated carbon absorption can further reduce estrogenic activity in

reclaimed wastewater.

Keywords : estrogen, river water, wastewater, feminization, carp, estrogenic activity
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Table 1 Concentrations of Selected Estrogens and their
Conjugates in Influent and Effluent from 20 Sewage
Treatment Plants

Influent(ng/l) Effluent(ng/l)
Min. Median Max. Min. Median Max.
E1 9.3 21 52 <0.5 13 180
E2 <0.5 5.8 22 <0.5 <0.5 11
E3 22 90 190 <0.5 1.4 5.5
EE2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
E1-S 35 120 500 11 18 48
E2-S 54 230 840 39 74 140
E3-S 19 64 230 89 170 380
E1-G 29 460 3700 190 410 790
E2-G 46 150 880 310 600 1400
E3-G 100 560 1900 290 560 1200
E2-S&G 7.7 53 370 15 36 70
E2-diS 200 1700 15000 1000 2200 9400

estrone-3-sulfate (E1-S), S -estradiol 3-sulfate (E2-S), estriol
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glucuronide) (E3-G), p-estradiol 3-sulfate 17-glucuronide
(E2-S&G) , estradiol 3,17-disulfate (E2-diS)
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