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Abstract Combined drainage system of plant-network is an important condition for influent design of wastewater treatment plant
(WWTP) under the new situation of plant-network integration. The WWTP to be built in Northern Jiangsu Province is implemented
simultaneously with the newly-built wastewater main pipe network outside the WWTP and the reconstructed existing wastewater pipe
network. The recent scale of the WWTP is 50 000 m’/d, and the effluent is subject to first class A criteria. Due to industrial discharge
water within the current receiving range (B/C value was about 0. 35). It was designed to enhance the uniformity of influent quality by
new built pump stations, interconnected pipe networks, reconstruction of existing pump stations and other means. The proportion of
industrial tail water could be reduced from over 85% to 30. 9% under different combined working conditions, enhancing the uniformity
of influent quality. Under the most unfavorable conditions, the variation range of influent COD, can be reduced from 414. 88 mg/L to
128. 61 mg/L, ammonia nitrogen could be reduced from 18. 21 mg/L to 5. 65 mg/L, with a max decrease up to 69%. The optimization
of influent quantity and quality under the condition of combined plant-network drainage could provide design reference for sewage
collection and treatment projects that are not suitable for quality-based wastewater treatment.
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Fig. 1 Division of Wastewater System in the Area
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Fig.2 Layout of Combined Drainage System of

Plant-Network
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Tab. 1 Drainage Investigation of Main Industrial Users
BB AR i SR 905 e ﬂ(i‘f'zk 1%/ 202 (gjff,i)ﬁ”%/

1 RAJaEE KRR HL I COD, A TP SS AL 8 000 8 000

2 ALY 21y COD, AR TP .SS. A ik 4000 /

3 Rl HME S/t R COD, EA TP SS AW 1 500 2 500

4 T T B AR COD, EA TP SS &k 1200 /

5 AR =4 K BH A8 H it COD., &% TN TP .SS S4k# . / 5 000+6 000

AL BRI R 0 T R
6 EL N 45 1 800 /
7 RILHLH FE4EHL 800 /

0 LR HEK AT 17 300 m®/d, 2022 4E4E I s &3k 21 500 m®/d,

F2 PR IR R I T 45 R
Tab.2 Current Situation and Recent Prediction Results of Water Capacity of Two WWTPs

K V57K Ab )/ TP s KA B/
B ] R TS AR TALRAKS (m-d ) K (- d )
(m”-d™) (m’-d™")
Bk 2022 4 PG 8,50 J7 ¢ 1.7377 6.77 J7
TR 2025 4F 4.64J5 10. 48 77 (H10.36 11 ™)
(Y5 ) 51271500 71) 10-00 7 JK J7(4.26 J7)+P4)(0.38 77)  JKJ (1.88 J7)+in[Ph) (8.48 J7)

e FORANE RIS BT 1,50 J7 m/d 15K FR B S R 1 B T K 3. 88 77 m®/d, Tolk K i I3 in 7k
BHN0.76 7T m*/d(4.64 T7 m*/d=3.88 T7 m>/d) , # W) {5 Bl 25 A0 BC 4% 0.38 T7 m’/d; ™ 7R AR 3% 5 K 4 Ak 8 2,09 J7 m?/d
(10.36 7 m*/d=6.77 Ji m*/d=1.50 J7 m*/d) , 350 4035 30 FE P SR A 35 75 7K B 432 LU 4943 B 3 | JK TS G 0. 38 73 m®/d, T 73

RGN 1.71 75 m*/d,

@R A HEAK Ak P HEK S JE AR (R 1),
2022 I TAlk /K #2420 2,15 T m'/d,

F Al o8 A, BT L 2022 45 TS KR I8 #
12.65 T3 m’/d[ FA 1515 K (8. 77 Ji m’/d) + Tl 8
K (3.88 T1 m’/d) ], 2030 4FF LR A2 3% K &
FEPRIE+ Tl FH 48 b ik W00 75 7K & 2 19.26 77
m’/d, R N 3 T 2025 4EV5 K B 15012 J7
m’/d[ EAIETGK (10. 48 J7 m*/d) + TolL B /K (4. 64
T m’/d) 1o WPETEK)RBEAERE 10 05 m’/d, W] JK
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F= 3 BRIEAKAKE S E
Tab.3 Current Wastewater Quality Data
COD,/ BODs/ Ss/ TN/ HAR/ TP/
K 1 -1 -1 -1 -1 -1
(mg-L™") (mg-L7") (mg-L7") (mg-L7") (mg-L7") (mg-L7")
1-1 A3 75 K S 287.75 92.25 34.09 53.72 48. 40 8.90
1-2 Tk B /K SEm A ¥ {E 85.12 30.03 42.39 31. 64 26.79 0.19
2-1 Tk B/K A FIHEBUE (918 bRiE) 500. 00 350. 00 400. 00 70. 00 45.00 8. 00
3-1 W5 E -G ) BRIk A e BE 347.20 170. 40 436.70 46. 60 34. 60 5. 80

3.2 ExHuERMS
(1) Tk oK BA B by HE AR AR
223 BHE M IK T ahis dE B g Tl B Kk S
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258.88.192.50, 128.61 mg/L, fix KUK % W & 15 69% , A s &2t

x4 DI AT IIERHE T B K
Tab.4 Recent Combined Discharge Conditions and Corresponding Water Capacity of Two WWTPs

IEIK R 7K 5 v

E/
A

JK V57K Ab 38 ) TTPE TG K A3
P41 T8 THLBEH TALRA+EEE K, Rk TRA+EEEA, RBK
(m*-d™") Lt £ (m®-d™") L #i)
FEHEAT T4 (Ng) AL VE) B / / 1L.737+6.77 7 20. 4%
SRS RIAR TOL(N, ) $Z9075 5, HOREBAS T.40 a BUIR 4.26 J7(3.88 J7+0.38  >85.0% (.38 J7'2)+8.48 5 <5%
J7) +/ 0 AEIETE K
fRIAIERIA A T O 1 T a 54T, 3.12 77+1.88 71 62. 4% 1.52 J7+8.48 J1 15.2%
(N, +a+c,) TH ¢ 07 1,14 7 m®/d HEs T e )~
WS RAKKBHEGT TH aseeiiT; 2.32 J7+2.68 71 46.4% 2.32 J7+7.68 71 23.2%
L2 (Ny +a+byy + T8 b#HAT0.80 A m’/d HEEHEm@E
Cop) B
TH e 04T 1.94 T m*/d(4.26 JT m*/d-
2.32 77 m*/d) HElirpg
A RKKIEHAT T a BT, 2.32 77+2.68 )1 46. 4% 2.32 Fi+7.68 7 23.2%
BL2(#) (N +a+thy, TR L PET@BHG DA 1.9 T m/d,
+cy5) PATESHER@ S FE 5 0. 80 J7 m*/d;
THE ¢ AT AT HER JK )
VISR A& Lo 3 L a 5824 T; 1.55 J7+3.45 71 30. 9% 3.10 J7+6.90 JT 30. 9%
(Ny+atbs+cy) TH b #470.73 7 m*/dD 5 Hem G5 %
3T 157 5w’ /d@ S HEm @5 R v
T4 ¢ $AT 1. 98 T7 m® /d (e RAE ) HEf
[
x5 HETHTF IKT KRR
Tab.5 Uniformity of Influent Quality of WWTP JK under Combined Working Conditions
JK 7R KK R
WA T JEAE COD,/ BOD,/ ss/ TN/ A/ TP/
(mg-L”")  (mg:L”')  (mg'L™)  (mg:l™)  (mg-L) (mg-L™")
fRi A BERN 2 A T 1 FE K S A 161. 31 53.42 39.27 39.94 34.92 3.46
R B AR R 420. 19 253.09 262. 42 63.88 46.28 8.34
YIS RAKEAE T2 K S AR 5 193.73 63.38 37.94 43.47 38.37 4.86
FEAK IR AR BT 386.23 211.85 203. 87 61.27 46. 82 8.48
BSR4 T8 3 K% S Ak 224.93 72.96 36. 66 46. 88 41.70 6.20
K fe AR K 5 353.55 172. 15 147.52 58.77 47.35 8. 62
T " FRAREHA THUF Tl R B 3% v5 K K e 3 4 BUR; A28 15 K K R R £ B TV P B KK Bt 3 BUf,
5 TAHAIZZITEMBRE BR/KH SS.COD, TP, Fi2e V RIJE it 8 K vk S i

UNEEA=E /88
5.2 FTREB{REEIEHE

5.1 IZREi&t

JK TR PAL B+ 2 B AO A= Wit + & R UL TE

T+ D8 A A T2, TRRA RS A0S B K A R Tt
BB, T2 WA 4 FR, 157K b HE
KA R HE AT 7K 5 S 2% A R A ok [
TR, FR AR T D5 B Tk A drAs il B ST
it — 20 BRI S AR R COD, , #E A Z 2 AO
A 25 A R ) Bk STt 5 S5 s , A it H K
28 ZPUHIe K A3 255 1) T VR R ) 2R DR AR R R
FEALBRATT, TREEALHE T SE f s AL DT vE Mt — 20
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Fig.3 Changes of Influent Quality of WWTP JK under
Different Working Conditions
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