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Wastewater Quantity and Quality Fluctuation Characteristics of Typical Area of

Hybrid Sewage System
CHENG Xun, ZHANG Ming-kai, LIU Yan-chen " , SHI Han-chang

(State Key Joint Laboratory of Environment Simulation and Pollution Control, School of Environment, Tsinghua University, Beijing
100084, China)

Abstract: The inflow and infiltration problems cause large fluctuation in wastewater quantity and quality in hybrid sewage system. This
seriously challenges the operation and management of sewage system. A multi-point on-line simultaneous monitoring system was
established in a typical hybrid sewage system. The key characteristic parameters and their variation features under different
circumstances were studied. The result indicated that the daily variation rule was obvious and appeared synchronous among multiple
points at normal water level under dry weather flow, but there was no synchronization in conductivity variation among multiple points at
high water level under dry weather flow. The statistical distribution range of water level and conductivity was significantly impacted by
the seasonal rainfall change under dry weather. The statistical distribution ranges of water level variation rate and conductivity variation
rate in specific time were significantly impacted by the rainfall. The response features of water level and conductivity to rainfall intensity
and pattern were significantly different under different circumstances. The response sensitivity of conductivity was higher than water
level at normal water level and lower at high water level. The database which could support the optimization of operation and
management in the hybrid sewage system was proposed based on the distribution law of wastewater quality and quantity fluctuation under
dry and wet weather, as well as the variation rate features of wastewater quality and quantity during rainfall obtained using the multi-
point on-line simultaneous monitoring system.

Key words : hybrid system; sewage system; wastewater quality feature; wastewater quantity feature; rainfall
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Fig. 2 Daily variation of water level, flow and conductivity in dry weather
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Fig. 3 Daily variation of water level, flow and conductivity in dry weather at high water level



1848 2N 53

B 3%

I L R A i A5 o3 A B 3 — AR A AR R A
ELRARIE 2 AR TR AL AT RS LR A TR 5 K
IK BT SR, AN AE W AL )5 [ v 45
I, H R P A BB R 0 T 48 R B 2
WAL RS BT RE ORI AL iz 17 AR A7
TERS R A G A R 5 [T ORI, o 238
PR B AE 750 ~ 1000 pSeem ™ HIILS
eI N A DKEBIER S i FE Rl VRN 5 G R TR Y SNl
T BRI ELA7E o R 25 A B 3t R i it 1) R, e 3
BRI B 0B DI B 32 ) e w0 300 o )5 7
RS 50)  2

80
70 P I R R
]
o B e \
]
i Bt K §
50 3
¥
£ 40 Ry
N
T 30
20
10 s
0 ol e
(= (=] = (=] = (= f=J
i f a 2 = = 2
— -— Lo ] (] ol
g < E < E <
b= (=] =1 (=] =1
o0 (3] =3 = -
— — (o] o
AL/ mm
80
60
=
= 40
o
=
20
0 3
<500 500~750 750~1 000 =1 000
HL S H/pS em™!

B4 AEMHARML, BESESEITSH

Fig. 4 Statistical distribution of water level and

conductivity at different time

2.3 BRI AR XS R BRI B A TR R I

R TR RO A I JRAE LR | L AR A B P A
PAFIESZ I QNI 5 o, Al LUk R B S
AR W LT imK i o W AR, MK
YRR, B 2 MBI A i R IE W 5
A FSZ B , o TR K R RREAE ], 5 K
RN R A LTS | X U % X
TR MBU™ B, AR L i U DA A AR R . X
TR ) 19 A6 TR R AR A5 5 A T2
B T RIS AL AT, 5 EOR ) s A i 2 A

FRIEAFAEZE 5, BERI S G D 7 A5 U o B R Oy £
{E (WA TUE) |, 2 A P Z B K AR
s TR 3 B 78 S S (R 3 D s 3L S T e
T i C AL U R 2 TB] BRI 0. 1t
Hh R G D s AL S A T KR A P
TR C AT R AR T D R, W R AR
PR Z AT R R A [

w20 0
X
i 16 | 796 w
= —— jlefis —— il 412 g
B 1o | —hex — i fit ®
el #
o o
% &=
Fr= I}
:G-— ﬂ 1 1 1 1
E- - 0 10 20 30 40
250 v \/_JVWJVVVV V°
T 150} Hos
= —s—cC. Dt | o
T sof —— C, D T
z 1.5 E
£ -50 12
E 2.0
?é -150 ) s
-250 L - ' 3.0
0 3 6 9 12
1 400 0
—— CHFH .
—_— D |
1200 i
£
5 1 000 &
=
800
600 L ' ' 30
0 3 6 9 12
i i) /h

Bl 5 BB S I ERAE

Fig. 5 Short-term effect characteristics of rainfall
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