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Abstract : In this study, the survey of bisphenol-A in indoor water service pipes rehabilitated with epoxy resin was conducted
and the risk assessment was done to investigate the effect on the human health to drink tap water. Bisphenol-A in raw water was
detected in a range of 50~118 ng/L in all samples, where the limit of quantification was 10 ng/L. This is caused by inflow of
the sewage effluent or the tributaries of the surrounding area containing bisphenol-A. Bisphenol-A was not detected in finished
water after the advanced water treatment process. It was achieved by its removal from the processes of flocculation-precipitation
and oxidation of ozone and chlorine and by being changed to other by-product materials. For the indoor water service pipe,
bisphenol-A was not detected in all cases which was not coated with epoxy resin. However, when epoxy resin is lined within the
indoor water service pipe, bisphenol-A was identified at maximum level of 521 ng/L and was detected above the limit of
quantitation at 68 percentages of all samples. The Hazard Quotient (HQ) at the maximum level (521 ng/L) of the detected
bisphenol-A is 0.004, which is less than the reference value of 0.1 for the tap water intake. Therefore, it is considered that the
detected levels of bisphenol-A in this study would be safe to drink tap water.
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Table 1. LC-MS/MS operating parameters for bisphenol-A

Conditions
Model 1290 infinity series (Agilent-Technologies)
Injection vol, 10 uL
Column XTerra MS C18,2.1x100 mm, 3.5 um
c Column temp. 30T
Mobile phase A H,0, B: CH30H
Flow rate 0.3 mL/min
Time (min) 0 7 9 10 12
Gradient
B (%) 50 100 100 50 50
Model 6490 triple quadrupole (Agilent-Technologies)
Analytical mode  ESI negative
Gas temp. 150°C
Gas flow 16 L/min
'\’\//llss/ Nevulizer 50 psi
Sheath gas temp. 300C
Sheath gas flow 11 L/min
Capillary 3500V
Nozzle voltage 2000V

Table 2. Analytical characteristics of methods for the determi-
nation of bisphenol-A by LC-MS/MS

Method detection limit (ngL™")? 32
Limit of quantitation (ngL™) 10
Precision (RSD %) 51%
Recovery (%)” 97% (20, 5.0)

25 Calculated based on the peak area corresponding to 10 nglL”
(n=7).

o Percentage recovery expressed as the mean from three times inde-
pendent analysis, Values in the bracket are the bisphenol-A concen-
tration of the unspiked sample and that of bisphenol-A added in ngL'W_
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Fig. 1. Levels of BPA (ng/L) detected in tap water collected from 34 households of indoor water service pipes rehabilitated with
epoxy resin 6 months ago. "Total average (n=34) : 62 ng/L, Average (n=23) of BPA detected : 91 ng/L,.
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