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Analysis of Influent Quality Characteristics of Urban Wastewater in Shanghai Central Districts

ZHANG Yan”
(Shanghai Chengtou Wastewater Treatment Co. , Lid. , Shanghai 201203, China)

Abstract Bailonggang district in the central districts of Shanghai as the research object was selected in this paper, by collecting the
actual operation data of the end wastewater treatment plant (WWTP) in this area in 2021, the water quality characteristics, probability
distribution and correlation of each pollutant in this area were systematically analyzed, as well as the relationship between the water
quality characteristics and nutrient ratio of each pollutant in different characteristic days. The results showed that the actual influent
water quality of this area in 2021 was lower than the design value. It was suggested to further improve the quality and efficiency of the
pipe network in Bailonggang area, and gradually improve the influent concentration of the WWTP in this area. The influent concentration
of each pollutant in dry days was higher than that in rainy days, and the influent concentration from June to September in rainy season was
basically lower than that in other months. The overall deviation of influent concentration of each index on weekends and non-weekends was
small, and the influent concentration of each index on holidays was lower than that on non-holidays. Through the statistical analysis of the
annual data, the results can be used to guide the fine operation and process optimization of the regional WWTP.

Keywords Shanghai wastewater treatment plant (WWTP) influent water quality ~water quality characteristics ~statistical analysis
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Fig. 1 Planning Layout of Wastewater Treatment System and Sludge Treatment and Disposal in Shanghai
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Tab. 1  Statistical Analysis and Normality Test of Influent Water Quality
ik WIHE/ YIfE/ v [E) i/ PRl 22/ o - BEREH Kolmogoros-Smirmov (P i)
(mg-L™)  (mg-l7')  (mgeLT)  (mgeL7h)

COD, 360 238.67 238 56.27 0. 46 1.95 23.58 <0.01
BODs 160 104. 68 104 24.51 0.4 1.53 23.42 0.049
SS 140 103. 07 103 25.41 0.37 0.74 24. 65 0.11
AR 40 22.16 22.6 3.87 -0.42 1.39 17. 44 <0.01
TN 45 25.42 25.8 4.04 -0.41 1.31 15. 89 <0.01
TP 5 2.59 2.59 0.54 0.28 1.18 20. 95 0.077
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Z5RTH, SS TP £¥4 IEA 434 ; COD, \BOD, \ & A
HUTN ANFFEIEA I i B2 5 B85 e it 2 i 25 1
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Fig.2 Annual Variation of Main Influent Quality Indices
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Tab.2 Regression Analysis of Influent Quality Indices

18k COD, BOD;4 Ss TN TP
y=0.424x+3. 512
BOD, — _ _ _
R*=0.947
y=0.425x+1. 717 y=0. 944x+4. 291
SS — — —
R*=0.884 R*=0.828
y=0.036x+16. 877 y=0.080x+17. 013 y=0.076x+17. 541
TN — —
R*=0.246 R*=0.235 R*=0.229
y=0.006x+1. 095 y=0.014x+1. 136 y=0.013x+1.233 y=0.062x+1.016
TP —
R*=0. 420 R>=0.391 R*=0.378 R*=0.260
y=0.035x+13. 695 y=0.079x+13.916 y=0.075x+14. 450 y=0.940x~1. 730 y=3.388x+13. 400
HA

R*=0.265 R>=0.247

R>=0.240 R*>=0.964 R*=0.223

i 2 & 3\l gksk coD,, 4395 BOD; .

— 104 —

SS TN TP A IAT e/ —FHIEL MG 5, #HK



Hr

KoOHOR
WATER PURIFICATION TECHNOLOGY

Vol. 42 No. 11,2023
November 25th, 2023

250
aBOD, 1=0.424x+3.512 , .
2 200 SR 1=0.425x+1.717
< oTP ) v
< 150
] xSS
£ xTN
12100
junng
L. 4 1=0.035x+13.695
) 1=0.036x+16.877
. SR #1=0.006x+1.095
0 100 200 300 400 500 600
COD_/(mgL™)
(a) COD MR I KAEHRIACHE
45

x y=0.076x+17.541

_ V=0.075x+14.450
2 *x,
=
g
S
=k
I
o
-~
2 »=0.013x+1.233
5 o o
0 -—’W‘ﬁ@“ “ - ¥ ; " ;
0 50 100 150 200 250
SS/(mg-L1)
(c) SSYRIEE 554 FiBF AL
3

OB A/ (mg L)

250 ¢
200 | ~0.944x+4.291
y=0.944x+4.
150l °TP
xSS
T
0 »=0.080x+17.013
50t g 1=0.079x+13.916
. 5k B 01 41136
e eocei

100 150 200 250
BOD./(mg-L™")

(b) BOD, Y J& 55 - i Atk

y=0.940x-1.730 _gp

20 30
TN/(mg-L")
(d) TNHR 5 & PR BRAH G

40 50

HEK A K TR bl i £

Fig.3 Fitting Curve of Influent Quality Indices
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Fig.4 Frequency Distribution of Nutrients Proportion in Influent
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Fig. 6 Frequency Distribution of Influent Quality Indices in Rainy Days
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Fig.7 Comparison of Nutrient Proportions in Rainy and Dry Days
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Tab.3 Statistics of Water Quality Characteristics of Pollutants in Different Date Types
i H CoD, BOD; AR TP sS TN
JAEK/ (mg-L7") 236. 24 104.17 22.18 2.63 101. 30 25.47
FEREA/ (mg-L7") 239. 64 104. 89 22.15 2.57 103.78 25.40
AT 22 -1.42% -0.68% 0. 14% 2.19% -2.39% 0.28%
YWRE/(mg-L™") 205. 44 91.52 19. 38 2.44 84.22 22.36
BB H/ (mg-L7") 240. 39 105. 36 22.31 2.59 104. 05 25.57
FHXT R 2 -14.54% -13. 14% -13.13% =5.76% -19. 06% -12.59%
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Tab. 4 Statistics of Nutrient Ratios of Different Date Types

HE BODs/COD;, BODs/TN  BODs/TP  SS/BOD;
JAR 0. 44 4.11 40. 09 0.91
E|FHFR 0. 44 4.16 41.27 0.99

AFX i 22 0.75% -1.33% -2.87%  -8.48%
T H 0.45 4.17 41.25 0.92
1 H 0.44 4.14 40.92 0.99

AR i 22 1.62% 0.61% 0.82% -6.78%
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