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Abstract:

[Background] The Qingcaosha Reservoir is facing issues of algal blooms and eutrophication, and
the resulting increase in the level of chlorination disinfection by-products in the water has been
a major concern.

[Objective] To evaluate the impact of "Algae Monitoring and Control Program in Qingcaosha
Reservoir" (hereinafter referred to as the program) on the control of trihalomethanes (THMs) in
conventional finished water.

[Methods] From 2011 to 2019, water samples were collected from the Lujiazui Water Plant once
per season, one sample each time, and the concentrations of four THMs (trichloromethane,
dichlorobromomethane, monochlorodibromomethane, and tribromomethane) were measured
in the samples. Using 2014 when the program was implemented as a cut-off point, the entire
study period was divided into two phases: pre-implementation (2011-2013) and post-implemen-
tation(2014-2019). Segmented linear regression with interrupted time series analysis was applied
to assess the concentrations and trends of THMs in the finished water before and after the program
launch.

[Results] The concentration of total THMs in finished water increased by 1.561 pg-L™ (P=0.010)
for each season of time extension before launching the program. The change in the concentration
of total THM s in finished water was not statistically significant after the program launch, but the
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THMs concentration showed a decreasing trend as the slope was -0.626 (P=0.001). From 2017 until the end of 2019, the average con-
centration of THMs in finished water of Lujiazui Water Plant dropped to 10 pg-L™" or less.

The algae and eutrophication control measures in Qingcaosha Reservoir have achieved good results, controlling THMs in
finished water at a low level, and the trend of THMs has changed from a yearly increase pattern before the program to a yearly decrease

pattern after the program.

drinking water; disinfection by-products; trihalomethanes; interrupted time series; sanitary intervention
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Figure 1 Average concentrations of THMs in finished water from
2011 to 2019

K1 FiaiFH"KHP THMs RENTKE
Table 1 Variation of THMs concentrations in finished water before
and after intervention

TR/ (ugl™) SEE/(ueL™)
THMs
Finai T Finai FE
ETHMs 17.92 12.51 4.37~31.70 3.98~34.36
=aFkk 7.09 3.95 0.25~17.70 0.25~15.20
—SRAR 3.26 2.67 0.25~11.10 0.56~9.80
“H—RRkR 6.43 4.84 0.25~11.00 1.50~11.80
=ZRBR 117 0.80 0.25~6.67 0.25~4.11

2011—2019 FH—FEH KA THM REFZ
VIRBFFETEMNIRE(Y,, T, X) BIEIE(LL 2013,
2014 FEHERNH) BRATRE, WK 2

R 2 MK Tk THMs iRE T ks dhiratial iz
ERMEANSIEERI (KL 2013 £. 2014 EHIERHD)
Table 2 Data format for interrupted time series modeling of the
trend of THMs concentrations in finished water from Lujiazui Wa-
terworks (taking 2013 and 2014 as examples)

F THMs (V) e B iE) B {i1(T) TN (x,)
2013 24.82 1 9 0
2013 28.23 2 10 0
2013 19.02 3 11 0
2013 31.70 4 12 0
2014 21.65 1 13 1
2014 34.36 2 14 1
2014 22.10 3 15 1
2014 15.65 4 16 1

X1 SENETNRSMNEEREKFN 1~4; BFEISEUM 2011
FEHE—SEFBINFHS A 1~36; TIMER: HRLHERILA 0,
HERRRIZN 1o
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Figure 2 Changes in THMs concentrations and trends in finished
water before and after the program launch by ITS
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Table 3 Parameters of ITS regression model

TE EIEES 5 ()] t P
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