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Booster Chlorination in Long: Distance Water Supply Systems

Bl Wf‘l w’el YE Sheng , YU Jlan-quan YANC Yus, long , CHEN Chen’, LI Qing-song®, MA Xiao-yan'”"

(1. College of ‘Civil Englneerlng, Zhejiang Unlver51ty of Technok)gy, Hangzhou 310014, China; 2. College of Civil Engineering and
Arc hltecture Zhejiang University, Hangzhou 310058 , Chlna 3. Zhejiang Tianzheng Design Engineering Co., Ltd., Hangzhou 310000,
China; 4. Water Resources and Environmental Institute, Xiamen University of Technology, Xiamen 361005, China)

Abstract: It is difficult for waterworks that add chlorine into finished water once to maintain sufficient residual chlorine at unfavorable
points of the pipe network that supply water for large areas of coverage. Therefore, booster chlorination was employed for a long-
distance water distribution system. The study was performed in H City with a water supply system serving about 400 km® of downtown
and rural areas. The purpose of this work is to obtain the distribution characteristics of disinfection by-products (DBPs) in the booster
chlorination disinfection pipe network through uniformly distributed sampling analysis. The results showed that detected DBPs include
trichloromethane ( TCM ), bromodichloromethane ( BDCM ), dibromochloromethane ( DBCM ) and tribromomethane ( TBM ),
dichloroacetic acid ( DCAA), trichloroacetic acid (TCAA), dichloroacetonitrile ( DCAN) , bromochloroacetonitrile ( BCAN) , and
trichloronitromethane (TCNM). The concentrations of the regulated DBPs were found to be lower than the standard limits specified in
the Sanitary Standard for Drinking Water ( GB5749-2006). Before booster chlorination, the average concentrations of the DBPs
mentioned ( expressed as mean + deviation) were (8.08 £3.34), (9.77 £2.91), (7.38 £4.82), (2.65 +£2.02), (2.95 =
3.26), (6.02+6.06), (3.13 +2.48), (1.61 £2.05), and (0.15 £0.10) pg-L™", while afterwards, they were increased to
(10.30 +4.55), (11.73 £3.60), (8.23 £5.22), (2.95+2.45), (3.29+3.60), (8.15+7.58), (3.31 £2.61), (1.33 =
2.04), and (0.12 +0.06) pg-L™", respectively. Trihalomethanes (THMs) and haloacetic acids ( HAAs) increased by 6.32% -
26.60% and 5.32% -42.71%, respectively, after booster chlorination. In addition, raw water quality and seasonal changes had a
certain impact on the occurrence of DBPs. The levels of DBPs in summer were generally higher than those in spring or autumn.
According to the analysis of DBP formation potential of source water, finished water, and tap water, it was found that the risk of DBPs
exceeding the standard limit may exist in the water supply system of H City; therefore, further optimization of the treatment process
should be considered to ensure water quality.

Key words: disinfection by-products; long-distance water supply network; booster chlorination; DBPs formation potential; water
quality safety
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Table 1  Physicochemical parameters of drinking water in different seasons in H City
mftif A AL A AT
& = & =2 s

K/ C 21.7~24.2 22.5~29.1 17.5~19.5 22.4~26.8 24.3 ~35.0 16.5~18.5

pH 7.08 ~7.25 6.57 ~7.44 7.13 ~7.46 7.15~7.57 6.73 ~7.53 7.13 ~7.68

A/ mg-L7! 0.43 ~0.61 0.03 ~0.52 0.34 ~0.85 0.03 ~0. 84 0.01 ~0.96 0.12 ~1.90
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UV,s4/cm ™! 0.005 ~0.018 0.012 ~0. 035 0.018 ~0. 026 0.007 ~0. 029 0. 008 ~0. 047 0.013 ~0. 029
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Table 2 Characterization of raw water and effluent water quality parameters in H City

WiH K/ C ol {f{%,l R DOC?1 UVZS,A EEEF%%I {gﬁfﬁ%l
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Fig. 3 Seasonal variation of DBPs in the H City water supply system
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