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Practice of Upgrading and Efficiency Improvement in Sewage System Based on External

Water Investigation and Reconstruction

SUN Bin', SUN Tao™ "

(1. Guangdong Architectural Design and Research Institute Group Co. , Lid. , Guangzhou 510060, China;
2. Guangzhou Urban Planning and Design Co. , Lid. , Guangzhou 510060, China)

Abstract The invasion of external water in the diversion sewage pipeline network is one of the main reasons for the high water level
operation and low sewage concentration of the network. In response to the phenomenon of a decrease in the concentration of influent
water and significant fluctuations in the total amount of sewage treatment in wastewater treatment plant (WWTP) A and B of a certain
sewage system, we adhere to systematic water management. Based on a comprehensive inspection of the pipeline network, we use
material balance and water balance methods to preliminarily determine the amount and area of external water entering the system, such
as mountains, rivers, lakes, and rainwater. Then, we conduct actual exploration, monitoring, and verification of external water points,
and trace the source of external water, accurately quantify and locate it. Combining the characteristics and basic conditions of the four
types of water, a series of projects have been implemented to effectively reduce external water intrusion and improve the concentration of
influent water in the WWTP. The above research results have explored an implementation path for promoting the improvement of sewage
system quality and efficiency, and creating a healthy urban drainage guarantee system in the future.

Keywords external water concentration upgrading and efficiency material balance water balance high water level
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SPHTiE] 57K COD, RBL, Al B A K 4 SR )5 P
2043 DI B4 A IX AR K S KT AR K S v DX 3k 5 B
HR A5 4] By &b 7K B v DX sl A1 3 1 D00 100 K
COD, 5 HASHL, HEw FIWT AN K 19 45 5 )5 MR 9
WERR A K S St ekt TR, By 1k AM Kk AT K R4
1 FRHEER
A TG KANE T — ) =R A 1 R 33
Jim’/d F122 J7 m’/d, #R4E 2016 4£—2018 41517
ARBEAC 52200, — 1 2016 4E 2017 4F H 4 FHK &
BRRP S, T 55k 24.4 J7.25.2 71
m’/d; 2018 4FF 40 FEOK 4 29.9 J7 m’/d, 8
2016 4F 2017 4EH4 1 18. 4% 15. 7% ; #E7K COD, B
TRBAEREAR, 2017 4F 6 H Z AT 8hE K, 2017 4F 6
HZJGiEK COD,, “FA2 TR ,2016 4F 2017 4F 2018
4E COD, T & ¥ FE ¥ {8 4 51 8 269.0, 219.0,
163.5 mg/L; =1 2016 4-—2018 4 H &b # /K JFT 7K
TEEEAAL TRUE IR PR 23.2 71
m’/d,#) COD,, BTk BEZ)l 160 mg/L, JoW] &
Wezh, i 1 K 2 B,

1 A VSRR — M = H bR
Fig. 1 Daily Treatment Capacity of Phase 1, II,
and Il of WWTP A

B2 A{5/KAE— M = HE CoD,,
Fig.2  Daily Average COD, of Phase I, I, and I
of WWTP A
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Fig.3 Daily Average COD., of WWTP B

2 HMKESR
2.1 ¥REEE

2018 4F- 1 H—8 H A 5 /KAbHR) ™ — — 30 =11
B {5 /KA EE ) AT 5 K B4 Bk 29.9 J7.23.2
T m’/d #110.2 J7 m’/d, #R4E 2017 424 X R M
W i Fic i, COD,, 42 4F 5 £ ¥k B 4 70. 30 ~ 277. 00
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WG AMKE N 7.3 J7 m’/d; B 15 KA BT A5 5 Ak
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23.4 77 m’/d, W 1 iR,

Q, xC =0, xC, +Q, xC, (1)
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Tab. 1 Summary of External Water Flow of the System by Material Balance Method

SRS V5K 2018 4E#E] COD, HE/ SRR AR Al s K i SRS K
T H
(m*-d™") (mg-L™") (m*-d™") (m*-d™")
A(—H) 29.977 163.5 21.077 8.977
A(ZHD 23.2 7 160. 0 15907 7.3
B 10.2 73 85.4 3.007 7.277
At 63.3J7 - 39.9J7 23.477

2.2 RHGKETEE
KNG KT bR Ik KR A S

IKHE R, A5G RO B R e T K IR i

A B S B e £ 75 7K 2 Rk A TS 7K R G i A1 K

R 2 KEVHRERGSKEAGR
Tab.2 Summary of External Water Flow of the System by Water Balance Method

N 2 PR, A V5K — S B AN K
N 113 7 w'/d, =W ESN K 5.7 O m’/d; B
TSR A ANK N 4.5 J7 m’/d, THKARS
B EANKE R 21.5 7 m’/d, I3 2 i,

5 ili?ﬁi%ﬂf;%/ ﬁﬁﬁ( rzzkjiF]ﬁizE/ . ﬂ%tl(ﬁszjﬂf;é/ irﬁ?(tlfjﬁfff%/ ﬁ:ﬁi fb;kl%/
A(——40) 29.9 7 18.7J7 100% 0 18.7 7 11.377
Y& )) 23.277 2.9 80% 4.47 17.57 577

B 0.2 12.6 4 45% 257 570 457
&it 63.3 77 53.207 - 6.977 41.977 21577
2.3 SERRHCE R FH RGO R b bR 020075 2k

54 A B TG/KALHTAbPE & COD,, ¥ RN
¥4 Y0 1B PR A TR A 5 AR 3 R 5 R I O, i
WL AL AP K AR R 21,5 1 ~23.4 7 m’/d,
3 IMKETE
3.1 SMKEEHSFXIBHE

ShEG BUIR FHAR B sl ik K 8 R 4s A 45

ARG 14 N5 IX DL B A 743 XK Al A% TR
B IX 5K &, B R A K B4R X 8, anEk 3 AT
No A BIG/KARBRT KM 4 K S FE 6
iR, ZBEITE 1 SR 2 SR 5 SR8
SR 9 SR 12 SR DTS Bi5KE S)

VOGS T IR 55 JE F AN K A R GE B BOR A 5 Ah

R3 RGLNFTIKT IR AR

Tab.3 Estimation of External Water Flow of Each Sewage Partition in the System

i SBRE AT () R (i ea ) PRI SR AR
(m’-d7) (m’-d™)
1 55k 13.20 71 9.04 J7 9.04 J7 4.16 71
2 SRRk 17.06 Ji 9.61 J1 9.61 J1 7.45 T
3 SRk 2.68 77 1.8177 1.8177 0.88 77
4 Sk 6.53 71 6.16 Ji 5.73 75 0.80 Ji
5 S5k 2.55 73 1.44 77 1.44 77 L11J7
6 Sk 3. 60 J7 (FEk S#EE i) 0.56 J7 0.56 J7 0.49 71

7 SR 13. 22 J7 (et 3# 44 GHIE Vi) 0.41 J7 0.41 J7 0

8 SRk 4.32 77 2.21 75 2.14 75 21877
9 SHuk 20. 73 T3 (Kt THAN SHZE VG R 3190 31970 1.50 /7
10 S35k 1.58 7§ 3.62 07 1.09 J§ 0.49 71
11 55k 1.84 97 3.5271 0.9477 0.90 71
12 53Rk 4.85 77 5.13 75 2.68 J7 2177
DTS &75/K% 2.20 77 2.53 75 1.20 77 1.00 Ji
SJ AP R s A 3.50 J7 3.87 A 2.01 7 1.49 77
&it - - - 24.62 J7

— 115 —



Pk, b
BT AN HEAL T T RE IS Y75 7K RGeS B R S itk

Vol. 43, No. 9,2024

KN 24.6 J7 m’/d, 5 iR JI W AR K A 22
AR, FPKBAEZAFEEBK  ARKBEBA
K AIEK T HK VS T8 IS PR B o R KB
AR5 K B A HRKIBE B AR T K, TG
WEAK faIEK T HIK A5 K, % IEBZ ARG NG
KA B A FHAR BRI, A5 30 M 408 25 465 Ry M B o a0 R
TAAE 1R KB A 10%31
3 i EIHRE N (3) ~ K (5) .

Q=Qy><0.9><(1+10%) (3)
0, =0 xR (4)
Q; =0, -0, (5)
AR —, 2xD900sHHf [ 745
0=30.26J7 m¥/d G - - - - 1=
COD_=163.5 mg/L I
1 |
|
|
|
|
. |
: D1200+D1500)E /14 ;

Hp Qq— MG K S, m'/d;
Qy—ﬁﬁﬂ(% ,m’/d;
0. 9—— V5 K HEMC R B
10%—H F /KB AFE;
R——R 55 43 IX 35 KR AR 5
Q,——EPrisfrkE ,m’/d,
3.2 SMKRELAEE
Xt iR AE A A K A XU B A
SRR P IO W o , MERR E K, LA
BO1S7 AW s Hodb coD, R AR T 100
mg/ L 7K BT WS 55 37 4>, COD ., Jii & ik 100 ~

5Kk | 9.61
Ahokdt | 7.45
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Fig.4 Water Balance of Phase I and II in WWTP A

5 A VGKAI) T Z WK R
Fig. 5 Water Balance of Phase Il in WWTP A
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Fig. 6 Water Balance in WWTP B

200 mg/L (7K 5 Wil 5 78 A4, COD,, Jit ik e iF 15 T
200 mg/L 7K BTN A5 42 4>, W3k 4 iR,

F4 KB COD, 43
Tab.4 COD,, Distribution at Water Quality Monitoring Points

SH COD, < 100 mg/L<COD., < COD¢,>

100 mg/L 200 mg/L 200 mg/L
A(— W)/ 16 23 9
B( =) /4 9 33 23
CHKIT /A 12 22 10
G/ 37 78 42

0 8 000 R SIS S AT | 3 R IAR K S 38
Ab R IK S AR AN 7 FNE 8 IR, S W I Ak
KA 16,107 m’/d, N3k 5 Fins, SAGE MK
1) 70%, Hrhilik 3610 4, AitkEN 2.1 0
m’/d, YITE LR 5 T BUE 75 KA A I R BUR
WK, B 5 K& T COD,, W 2RI
BIKIEATGKAE S 4 4, S 11KE R 3.9 7 m'/d, 7E
e N 155 A SR AR R A 1 N R 7K B A s is
IRFE A T B KA T AR A 24 b Bt
KEN 10,1 T7 m’/d, FERR KRR 5085
R TR SR R R O O
4 RREIFEMLIERR

R K SR W S , A o P b o 2R 5 95 7K A R
HEAT LG HEAD 255 A KR L il e s T R ANk 6
Fis

AT B XA K % A e S, 98D 16.2 1
m’/d AMKATG KA, 5 A1 K s Wl 552 s 4545 4
PEFEAR—F, A J5KAEEE 2017 4 11 H—2018 4F
7 A EEGK AL A 53 7 m®/d, COD,, Rk
FEXIME A 159 mg/L; 2022 4 11 H—2023 4F 7 HF

B7 255K
Fig.7 No.2 External Water Point

B8 354Kk
Fig. 8 No. 3 External Water Point
yy5 oK kb BREEFRAR N 46 7 m’/d, COD, Ji & e &
PIE N 207 mg/L; H Y375 K b B F#AR 15% ,COD,,
P 30%, Wi 9 FioR, #23C (1) TR A Ak sk
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R5 AK A EA LSRR
Tab.5 Summary of External Water Flow by External Water Points Checking Method

75 HhKZER SRR ATG KA B Kb/ (m?-d™")
1 thzk SR B SOUIIR B PO T 2011
2 TR SR\ 5345
3 TR IS AR XU R % 5139
4 THWARBIEE Y 502
5 BRI S DRSS T 1 037
6 LN N 877
7 K EK 52 TRl 1795
8 B PR AT 4 Sy [T T 1135
9 7 HHRMD 25 32 AT 2789
10 [N GIVONEEE 2 331
11 WK PN N ST 1729
12 T o FE AL T 55 ] 6 952
13 0 3R 7R 5 T A EE AR ] B 9 800
14 7 T W el WP SR e 4 20 000
15 K AT d1200 4 A S I R 0 T 3134
16 FITh 6.0 mx3. 3 m JRAHE AN pg O 75 4 3153
17 PR A 3.0 mx 1. 8 m JEAFHEA I L I 7g M #0758 10 778
18 JUHE 5.0 mx3. 0 m SEAAHE A E IR AL S 16 354
19 B 1 48 SR B dB00 45 HE A YN Lh i AL M A iE 1538
20 VI Al 1 KL TR A R 6 000
21 B35 MK B AR E A 7 000
22 FRAT AT K He A TR 2 8 000
23 TR 1T RV 1 55471 180 1 666
24 T8 R T PRBEH Uit w4 11480 2123
25 T (<) S AL el 35 A 1D 1 2 000
26 KAHh i 18 5 R BT IR A 3110
27 (ERR (73 SUBRIEIIN 2 864
28 YOI A B 5 A T K 5725
29 FVLH 3 1R E PR 4200 2 160
30 PSR IR OK E AT K 6 150
31 VLR T 40 JERT 0T 3125
32 PN = 1% 500 DR 32 A 2034
33 BN B R AR B B X 3o 4 T 1200
34 U IR DU T SR04 R 1T i ¥ T 1 80 1230
35 T DU AT\ T b O 2 AV it A8 687
36 FRUN =18 551 2 m A /N 3 46 O 1 50 1520
37 L2 T I R I A S A ) 7K 8 000
38 9 e A 585 S SRR A T i U 1 A 1728

Ak RA TR 160 721 mP/d,

— 118 —



Vol. 43 ,No. 9,2024
September 25th, 2024

weook HoR
WATER PURIFICATION TECHNOLOGY

x6 hEE

Tab. 6 Reconstruction Scheme

(AT

Elecxiyii

17K (1~6)

7K (7~10) IR (11~13) |

WK (15~19)
WK (14) WK (20)
WK (21~22)

JAIIK A5 (23 ~25 .31.,34~36)
7K A5.(26~27)

7K 55.(28)

7K A(29)
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7K 5.(32~33.38)

7K 55.(38)
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