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Health Risk Induced by Estrogens During Unplanned Indirect Potable Reuse of

Reclaimed Water from Domestic Wastewater

WU Qian-yuan', SHAO Yi-ru', WANG Chao’,SUN Yan®, HU Hong-ying'”

(1. Shenzhen Laboratory of Microorganism Application and Risk Control, Graduate School at Shenzhen, Tsinghua University, Shenzhen
518055, China; 2. Faculty of Science and Technology, Technological and Higher Education Institute of Hong Kong, Hong Kong,
China; 3. State Key Joint Laboratory of Environmental Simulation and Pollution Control, State Environmental Protection Key Laboratory
of Microorganism Application and Risk Control (SMARC) , School of Environment, Tsinghua University, Beijing 100084, China)
Abstract: The estrogenic endocrine disruptors in reclaimed water from domestic wastewater may induce health risks to human being,
when reclaimed water is used for augmentation of drinking water unplannedly and indirectly. This study investigated changes in
concentrations of estrone, estradiol, 17a-ethinyl estradiol, bisphenol A, nonylphenol and octylphenol in reclaimed water during the
reuse of reclaimed water for augmentation to water source such as lakes and reservoir via river. Thereafter, health risk induced by
estrogens during the resue of reclaimed water was evaluated. The concentration of estrogen in secondary effluent ranged 0. 1-100
ng-L™". The highest concentrations of bisphenol A and nonylphenol reached up to 1-10 pg-L™'. During the indirect reuse of
reclaimed water as potable water, the dilution and degradation in river and lake, and the removal by drinking water treatment process
could change the concentrations of estrogen. The non-carcinogenic risks of estrone, estradiol, bisphenol A, nonylphenol and
octylphenol were lower than 1. When the hydraulic retention time of 17a-ethinyl estradiol (EE2) in lakes and reservoir was higher than
30 days, the non-carcinogenic risk of EE2 was lower than 1 in most cases. When the hydraulic retention time of EE2 in lakes and
reservoir was less than 30 days and the percentages of reclaimed water in drinking water were higher than 50% , the non-carcinogenic
risk induced by EE2 was higher than 1 in 20% -50% samples. This indicated that the risks of EE2 should be concerned.

Key words : reclaimed water; recharge potable water unplannedly and indirectly; estrogens; health risk assessment; non-carcinogenic

risk ; water source
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Table 1  Toxicity of steroid endocrine disruptors and phenolic endocrine disruptors
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Fig. 1 Schematic of unplanned and indirect reuse of reclaimed

water for supplying potable water
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Fig. 2 Health risk assessment methodology of using reclaimed water to supply potable water
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