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Measures and Effectiveness of a Waterworks in Addressing High Turbidity Raw
Water during “Dragon Boat Rain” Period
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Abstract:  “Dragon boat rain” refers to the persistent and large-scale heavy precipitation that
occurs around the Dragon Boat Festival, typically in South China. Affecting by geographic position, the
raw water quality of a waterworks in Shenzhen fluctuates significantly during this period. The maximum
turbidity increases from the typical 131 NTU to 1 000 NTU. In addition, other parameters such as COD,,,,
NH,"=N, Fe, Mn, and chromaticity have increased by at least 75%, posing substantial risks to the safety of
water supply. Efficient response to such abrupt water quality changes is critical for ensuring secure
potable water supply. To address this challenge, the waterworks synthesized years of operational
experience in managing “dragon boat rain” impacts. Linear relationships were established between
potassium permanganate pre-oxidation dosage, PAC dosage, and raw water turbidity. This waterworks
formulated and implemented a comprehensive suite of scientific countermeasures, including the regulation

of water quantity, enhanced pre-oxidation process, optimization of chemical dosage and sludge disposal,
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and strengthened early raw water quality warning. These integrated measures yielded significant practical

outcomes: even during periods of abrupt raw water quality deterioration—particularly when turbidity

exceeded 500 NTU and manganese levels surpassed 0.5 mg/l—the treated water consistently maintained

average turbidity below 0.15 NTU and manganese levels below 0.05 mg/L, values significantly below the

regulatory standards for treated water quality (1 NTU and 0.1 mg/L, respectively), with all other treated

water parameters complying with the Standards for Drinking Water Quality (GB 5749-2022).

dragon boat rain;
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FH/K DA A51E) (GB 5749—2022) .
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COD,, 5 & 18 1 3K Y 3. 68 mg/L 1 % 7. 68 mg/L,
FF108. 70% ,NH,~N H0. 16 mg/Li£ 0. 28 mg/L,
b TF 75%, Bk H0.23 mg/L 19 & 0.51 mg/L, [Tt
121.74%, %% 1 0.09 mg/L ¥ % 0.19 mg/L, I F+
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Tab.l Comparison of raw water quality at different periods
i i pH CODMf/ EE/NTU | KR/ C NH;_%W %7 %/7 R/
(mg-L™") (mg-L™") (mg-L™") (mg-L™)
ILH—3H 6.6~7.1 1.62~3.68 7.68~131 14~21 0.02~0.16 0.08~0.23 0.05~0.09 15~60
5H—6H 6.8~7.2 1.78~7.68 30.4~1000.0 | 22~28 0.13~0.28 0.12~0.51 0.07~0.19 30~120
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Fig.1 Relationship between raw water turbidity and
KMnO, dosing
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Fig.2 Relationship between raw water turbidity and PAC
dosing
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Fig.3 Variation of influent and effluent turbidity during

“dragon boat rain” period
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Tab.2 Finished water quality during “dragon boat rain” period
- COD,, /(mg-L™) NH,~N/(mg-L™) Hlmg-17") Fil(mg-1.") B/
JELK K JEK HK JEK K JELK K JEK K
6H12H 7.68 0.65 0.23 <0.02 0.93 <0.05 0.47 <0.05 120 <5
6H13H 5.74 0.81 0.22 <0.02 1.60 <0.05 0.93 <0.05 130 <5
6H14H 5.09 0.73 0.24 <0.02 2.74 <0.05 0.92 <0.05 120 <5
6H15H 4.44 0.73 0.27 <0.02 1.52 <0.05 0.64 <0.05 125 <5
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