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Impact of degradation and dilution characteristics of effluent discharged from
Shaying River on the water quality of water-intake of Xifei River

CHEN Yongshi'?, ZHU Hai'?, YANG Xu'?*, CHEN Han'’, XU Jin'?, TANG Hongwu'*, WANG Lingling'*
(1. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Hohai University, Nanjing 210098, China;
2. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China)

Abstract: In order to control the effluent discharge of the Shaying River more effectively and to ensure the normal operation on the
water diversion project on the Xifei River line, a one-dimensional hydrodynamic-water quality coupling model was established from
MIKE11, and the degradation and dilution characteristics of pollutants in the process of sewage effluent discharge were analyzed in
terms of the mechanism of the influence on the water quality of the water-intake of Xifei River, using ammonia nitrogen as the water
quality index. The results show that before flood, with the increase in the ratio of feeder flow, the pollution mass transitions from being
mainly subject to degradation to dilution and the effluent discharged at the beginning of the flood mainly relies on the dilution effect of
the main stream to reduce the concentration. When the sewage flow of the Shaying River before and at the beginning of the flood is
greater than that of the main stream by 10% and 7% , respectively, the water quality at the water intake is at risk of exceeding Class 111
of surface water standard. There is a power function relationship between the concentration of ammonia nitrogen at the intake and the
branch to trunk flow ratio, and the fitting effect of the two is related to the degree of dilution of the polluted mass by the main stream.
Key words: effluent; degradation; dilution; water quality ; Water diversion project from Yangtze River to Huaihe River; water intake of
Xifei River; Shaying River
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Table 1 Sewage discharge conditions of effluent in Shaying River before flood and at the beginning of flood
THRER  VEis 15K R il MHEH WS 15K it
it oy A by
Wl i ki ok Fabii T serema aew S wome st ok Fabie S0 s
(m¥/s)  (mirs) it/ d (m¥/s)  (m¥/s) i fil/d
11 HiKE 160 3 0.02  578.70 2-1 AMoKAE 400 28 0.07 66. 14
22 HKAE 400 40 0.10 46.30
12 7) 160 16 0.10 115.74
HKAE 23 HiKAE 400 120 0.30 15.43
13 Ak 160 32 0.20 57.87 24 KiKAE 400 200 0.50 9.26
14 FKE 310 6 0.02  298.69 25 PUKAE 1700 119 0.07 15.56
. . 26 FIKEE 1700 117 0.10 10. 89
¥ 1-5 -7 310 31 0.10 59.74 | ¥
i s Hest 27 KA 1700 510 0.30 3.63
16 oK AE 310 62 0.20 29.87 28 SEIKAE 1700 850 0.50 2.18
179 E & 500 10 0.02 185.19 29 FIKAE 2000 140 0.07 13.23
2-10 FIKAE 2000 200 0.10 9.26
1-8 7) 500 50 0.10 37.04
FAKEF 2-11  FIKAE - 2000 600 0.30 3.09
19 FAKA 500 100 0.20 18.52 2-12 FIKIE 2000 1000 0.50 1.85
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Table 2 Statistical table of results under each working condition
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WAL W2 W3 kmksh kEHEsn | M WAL W2 W3 kmbksn KEHE L
1-1 0.62 0.50 0.50 0 0 2-1 6.24 0.69 0.76 0 0
22 6.59 1.01 0.94 0 0
7 12 5.25 0.69 0.61 0 0
HKEE 23 7.14 2.10 1.97 372.0 0
13 7.29 1.39 1.22  1370.0 0 24 7.32 2.91 2.73 222.0 218.0
14 2.53 0.50 0.50 0 0 2-5 7.00 0.92 0.90 0 0
26 7.10 1.12 1.00 256.0 0
FKAFE 15 6.36 0.97 0.90 0 0
27 7.37 2.20 2.12 86.0 84.0
16 6.88 1.54 1.43 714.0 0 28 7.44 3.00 2.89 52.0 50.0
1-7 4.06 0.53 0.50 0 0 29 7.02 0.93 0.90 0 0
2-10 7.11 1.13 1.08 216.0 0
FKE 18 6.74 1.04 0.97 0 0
2-11 7.35 2.18 2.13 72.0 70.0
19  7.06 1.62 1.53 442.0 0 2-12 7.50 2.98 2.98 44.0 42.0
Ny = (qu _Pq2>/<qu _pq3) (5)
Ndeg = 1 - Ndﬂ (6)
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Fig.5 Percentage of pollutants subject to degradation and to dilution of main stream
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Fig. 6 Fitting results of relative peak concentration at the water intake to the branch and stem flow ratio
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I} 38 a b R? RMSE

a. X TV BRI FRAETTS K R i, BEE ST MoK 0.33 0.53  0.8754  0.0162
A LS, 15 5 N 35 22 B A T O F2ad JE 2 TR 042 0.54  0.9763  0.0088
" e YT e B St e o Wi 0.44 0,53 0.9890  0.0063
FRREAE 10 D B Tk B oicie T

g i KA A) 0.55 0. 65 0.9996  0.0023

T BH AR AR T e FKAERBT 056 0.60  0.9988  0.0040
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