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Analysis and Coping Strategies for High-Concentration Influent Shock in

Wastewater Treatment Plants

XIAN Wei
(Shanghai Municipal Drainage Management Affairs Center, Shanghai 200001, China)

Abstract: Taking 12 typical wastewater treatment plants in Shanghai as the research object, this study systematically
analyzes the spatiotemporal characteristics of high-concentration influent shock, pollutant indicator patterns, and their
impact on effluent stability. The analysis is based on long-term influent and effluent water quality monitoring data from
2021 to 2025, using mathematical statistics and cumulative frequency analysis. The research indicates that influent
shock has become a regular occurrence in some plants, primarily characterized by instantaneous ultra-high
concentrations of COD, NH;-N, and TN. Among these, ammonia nitrogen shock poses the greatest threat to effluent
compliance. The analysis reveals that the proportion of industrial wastewater discharged into the sewer system is not
necessarily correlated with shock risk. This finding expands the scope of shock source investigation from "industrial
sources" to the entire "collection system," including factors such as anaerobic release from sediment in sewer networks,
stormwater and sewage cross-connections, groundwater infiltration, and unauthorized discharges from unregulated
scattered pollution sources. Based on the findings, a comprehensive systematic coping strategy framework is
constructed, covering "source warning — process regulation - endpoint emergency response — engineering safeguards. "
Targeted management recommendations are proposed to enhance the overall resilience and stable compliance assurance
capability of megacity wastewater treatment systems.

Keywords: wastewater treatment plants; long-term monitoring; influent shock; water quality characteristics; cumulative
frequency analysis; coping strategies
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NH,-N.TN
2 B 3o 20% 6.809
COD . TP 7 4
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. 0o 150 50 s w0 as 7kJ #F COD NH-N TN TP COD NH,-N TN TP

c 350 150 250 30 40 45 A 5799 236 1230 35 1516
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. s 150 a0 0 0 40 C 171 142 18 8 0 8 8 0

; 0o 10 18 o 0 55 D 265 627 552 297 0 9 o

. w10 18 0 o 50 E 180 61 456 934 0 4 0 1

H 500 230 200 40 55 80 F o2 20 30200

I 410 150 200 35 40 60 G R 470 ! o0

I 650 300 360 35 55 65 H w2 e s 2 0

K 400 180 300 30 45 80 I 222 2% 2% 0000

L 500 300 360 32 53 80 J ! ! boe o000

K 20 371 592 61 0 0 0 0

F4 |ItHAKKERE BT mg/L L 0 0 4 1 0 0 0 1

A < —

AR Tm moh MWW TN g b 592 8 95% B HHBUR K I ik
A <0 <0 <0 S® <5 <03 88.35 mg/L, i AT 45 me/L. B84 T REVE T L1k
—YA+ <50 <10 <10 <153) <15 <03 T K e B B AR i A= 35, ()5 2% B b b 9 IR

BV 1 75% . 80% . 85% . 90% . 95% Bt HiR T
(7K Bk B, Horb 95% ST 00 A8 H T L4 1E 4k 5
KRR IR E R PR EE S AR TG K AL B
KT Y W vl B e A L o i KO B 1.2 A5 DA Y
S A e R P R KT e i K B R e L K
W L2455 DL b A i B s HE i o 9 O 8, B
WS e o o SR A AR S R

2 #R5H®
2.1 ki E ) BARRFE

3 2 % i KO BT EE (L3R 5) Btk K AR
T 0L (UL 6) I GE T3 B , A ST TR Hh ik 7K fs 1
DL RHIE
211 HENTEES™EME

12 JETG 7K T ¥ AS [) A 38 b i =7 K b i o B
LOBUKUDLVA T i e A BRI BN, BT H#EK
NH,—-N . TN 8 FR EL 53501 55 35 1464 R M 914 K

B &, T 2 1 T A I 8 R A A AR . el R
+ 9, D T R K NH,-N B i {8 1% 318 mg/L,
S HAETE 25 mg/L 1 12.7 £5 5 K T #E K TP 1§ AE = ik
4 768 mg/L, & HZHHH 8 mg/L (3T 600 £ . B 3
A SRR s T TR A S M o XU
21.2 HmERIERAE

whii 15 e AR TS e (NH,-N, TN) b £ 45, H
KN COD TP, XM whd I 25 & & Tk K
Chnfb T 285 ) e A AR TG TS KA G
213 TGS iHEHRETHEXME

B M BT, Tk B K G0 LB b KU
ABEIIEAC, W, T (Tl & 1.00%) #1 B
(6.80% )i =7 /= & vhvis , FE K s B R F L)
(13.50%) o 3X — & BAHF v Y58 i) 40 2 30 T DA Tl
7Y e ERACUE RS, A MUY R AR
TS IR A% R K AGE LA B R A A Y ECRL
15 Al A HESE

%5 202141 8—20254 6 At H kKR B {7 : mg/L
HEK K BT KK
LEY S it H CoD NH,-N TN TP CoD NH,-N TN TP
FHE 346.95 31.35 51.64 4.52 17.07 0.34 9.17 0.09
S ONER 1244.70 77.87 110.89 25.99 49.84 20.03 61.20 0.50
i/ ME 52.43 0.65 7.37 1.15 4.19 0.02 2.74 0.01
A 75% TR 428.19 35.55 58.35 5.03 19.04 0.31 10.65 0.12
80% 14 % 457.48 36.55 59.08 5.40 21.29 0.34 11.07 0.13
85% Z 14 % 490.05 38.01 59.86 5.83 23.38 0.42 11.49 0.14
90% Z it 536.41 39.82 62.12 6.64 26.19 0.56 12.26 0.17
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95% BT AR 616.13 43.10 65.89 7.71 29.01 0.84 13.15 0.21

FHE 344.68 40.61 50.00 5.83 12.55 0.12 9.97 0.09

SSNE 799.95 68.92 406.92 14.59 40.96 3.93 14.96 0.27

/ME 48.44 4.82 6.19 0.75 2.29 0.01 271 0.02

5 75% BT 415.24 46.10 56.09 6.56 14.50 0.10 11.29 0.12
80% Z 14 5% 438.67 47.08 57.40 6.94 15.17 0.12 11.55 0.13

85% R R 462.01 47.91 59.35 7.38 15.87 0.16 11.89 0.14

90% ZitH% 497.12 49.36 62.01 8.27 17.46 0.22 12.27 0.15

95% F il IR 551.21 51.86 65.73 9.25 19.05 0.45 12.84 0.18

FXE 258.43 27.33 37.47 3.09 16.08 0.17 10.30 0.08

S PN ] 808.02 48.77 98.29 10.63 47.80 12.37 21.01 0.29

f/ME 30.69 2.46 11.25 0.76 4.15 0.01 3.94 0.01

c 75% BT 330.47 3231 42.31 3.60 18.67 0.18 11.95 0.11
80% Z i1 4 357.98 33.16 43.85 3.91 19.90 0.26 12.23 0.12

85% F i1 % 387.39 34.05 45.94 427 20.80 0.29 12.53 0.14

90% BRI R 425.39 35.58 49.06 474 22.16 0.35 12.87 0.16

95% AT R 493.55 37.96 53.80 5.39 24.39 0.50 13.37 0.20

S 372.83 27.20 42.08 5.55 1575 0.11 11.44 0.09

PN 2 480.00 318.00 174.00 50.50 47.00 5.42 21.40 0.31

I/MAE 6.51 0.31 1.37 0.13 4.00 0.01 3.48 0.01

o 75% BATARR 451.80 34.70 52.00 6.41 18.10 0.09 12.60 0.12
80% %R 500.10 36.40 54.60 6.85 18.90 0.12 12.80 0.14

85% IR 572.00 38.20 57.80 7.69 19.90 0.16 13.10 0.16

90% ZHHR 650.35 41.40 60.90 9.37 21.30 0.22 13.40 0.18

95% AT R 788.00 44.40 66.90 12.20 24.50 0.40 13.80 0.21

S 320.44 25.67 46.79 6.71 14.40 0.24 9.85 0.10

O] 163272 69.57 32921 104.83 48.00 2.86 14.90 0.32

i/ ME 42.16 1.52 4.83 0.34 1.23 0.01 2.83 0.02

. 75% BATARR 378.96 29.82 49.94 8.14 16.34 0.33 10.89 0.13
80% I % 410.87 30.68 53.33 9.10 17.28 0.40 11.20 0.15

85% 14 % 457.85 31.70 58.22 10.54 18.18 0.48 11.47 0.17

90% FATI AR 532.97 30.79 65.59 12.22 19.56 0.60 11.84 0.18

95% BT AR 630.02 34.90 80.25 15.03 23.96 0.82 12.36 0.21

Sl 442.63 23.81 29.77 2.34 11.16 0.11 8.79 0.07

FokME 429 386.00 2303.00 73.45 35.45 44.39 1.66 14.89 0.26

i/ ME 9.55 1.03 1.87 0.26 2.40 0.01 3.28 0.01

. 75% BT HER 216.40 26.53 34.17 2.66 12.81 0.11 10.09 0.09
80% 14 % 234.05 27.32 35.61 2.76 13.29 0.13 10.43 0.10

85% Z i1 % 255.95 28.20 3731 2.90 13.84 0.16 10.86 0.11

90% F it 289.62 29.29 39.26 3.08 14.80 0.20 11.42 0.12

95% Z it 344.02 30.93 42.82 3.38 16.48 0.29 12.17 0.14

-2 {E 225.25 23.34 29.07 2.37 10.53 0.09 6.42 0.04

SENE 2 003.81 72.38 99.47 212.00 38.27 1.85 11.81 0.28

f/ME 69.56 0.05 2.20 0.01 0.70 0.01 0.02 0.01

c 75% BT AR 258.40 26.94 32.66 2.53 12.33 0.08 7.56 0.05
80% FIT 4R 274.44 27.63 33.27 2.63 12.92 0.10 7.94 0.05

85% RIHIR 292.25 28.38 34.39 2.78 13.70 0.21 8.35 0.06

90% F it 311.80 29.50 35.64 2.93 14.68 0.25 8.79 0.08

95% BT R 351.04 31.09 37.81 3.15 16.57 0.34 9.41 0.11
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HEK K BT H KK B
X E 341.96 31.98 41.73 5.55 17.89 0.53 8.56 0.07
S ONER 1 396.00 48.84 81.00 23.95 122.00 5.85 13.10 2.62
i/ ME 47.90 431 13.24 1.60 6.88 0.01 1.80 0.01
75% BT IER 403.49 36.10 46.54 6.37 19.00 0.52 9.54 0.09
80% 14 % 422.00 37.20 47.62 6.78 20.00 0.77 9.81 0.10
85% Z 14 % 445.00 38.60 49.00 7.31 21.39 1.08 10.20 0.11
90% Z it 480.00 40.20 50.80 8.00 23.00 1.57 10.81 0.13
95% Z it 537.00 42.90 53.43 9.00 25.00 2.25 11.36 0.18
FHE 303.71 19.06 30.23 475 10.93 0.07 9.04 0.08
ICON! 1 648.90 178.00 64.00 27.30 31.00 0.70 14.70 0.49
/ME 57.40 0.43 6.50 0.57 1.12 0.01 3.50 0.01
75% Bt 381.89 23.05 34.97 5.73 12.98 0.08 10.36 0.11
80% FIT 4% 415.30 23.98 36.41 6.39 13.96 0.11 10.70 0.12
85% Z i1 A 466.00 25.10 38.30 7.07 14.87 0.17 11.14 0.13
90% F it 530.50 26.55 40.29 8.06 16.50 0.20 11.61 0.14
95% BT R 622.80 28.56 40.76 9.27 18.71 0.30 12.30 0.16
SFHE 290.51 14.05 25.22 2.84 11.16 0.17 5.67 0.04
SENE] 790.40 62.00 73.39 19.57 47.94 3.77 14.25 0.40
f/MAE 5.60 0.25 0.19 0.30 0.29 0.01 0.95 0.01
75% FIIHAR 358.53 16.94 29.32 3.50 12.70 0.21 6.56 0.04
80% R4 377.79 17.71 30.30 3.78 13.17 0.22 6.81 0.04
85% IR 405.01 18.79 31.76 4.03 14.03 0.25 7.15 0.06
90% BRI F 435.54 20.44 33.42 4.54 1522 0.36 7.60 0.07
95% 2R 488.58 23.57 37.50 5.29 17.28 0.60 8.68 0.09
S 361.48 29.19 50.80 7.66 21.33 0.17 6.67 0.12
O] 1353.98 112.97 226.92 4 768.00 40.53 4.88 13.28 0.39
i/ ME 16.78 0.06 4.40 0.12 3.14 0.01 1.08 0.01
75% BT R 43221 35.04 60.99 5.61 24.17 0.14 8.05 0.16
80% R4 465.01 37.13 65.19 6.04 25.40 0.18 8.52 0.18
85% I % 507.96 39.56 69.25 6.61 27.01 0.26 9.01 0.20
90% FATI AR 564.02 43.14 76.53 7.52 28.57 0.38 9.84 0.22
95% ST 670.10 49.99 88.35 8.81 31.51 0.70 11.06 0.25
S 194.87 20.44 28.87 2.33 9.05 0.05 9.69 0.02
S NER 468.79 37.70 66.40 11.22 32.48 1.86 14.69 0.51
i/ ME 43.00 2.56 7.04 0.54 0.51 0.01 2.30 0.01
75% BTIHER 244.84 23.60 32.68 2.72 11.20 0.06 10.76 0.02
80% 114 2 258.20 24.30 33.99 2.83 11.78 0.06 10.96 0.03
85% i1 % 272.90 24.90 35.20 3.01 12.34 0.07 11.21 0.03
90% Z it 289.20 25.80 38.27 3.25 13.34 0.08 11.53 0.05
95% Z it 315.17 27.50 42.26 3.59 15.52 0.12 11.92 0.07
i Xt b 2R R BE 5 K AR E T A 2 221 NH-N=Z2 R R R EHER
M2 5 RO o, R R K AR 2 EL T T NH =N -2 K e BEAR T 0.5 mg/LL, 2R WK
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e 72 .



2026 4155 4 #1

Pl 7T KA I T B R SR K T B 3 SR e

IFEA 5%

T, H95% iR i K TN AIK T 12 mg/L, Bt 0 8%0C5R
o, FERE K fEEK TN B B 00 R L AE B
K TN #2 il #E 11.06 mg/L, R . A.C.DJ H#H
T REGBAR 3 IR S Ak i R a7 B CRR R OR A2 B
C/N AR A ) s AR Fh 2 I 5 3850 %) 0 I N o

2.2.3 COD 5 TPi=#ltExtfalg
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TP f5c K AR H BB AR , 2 B AE i o 1 00 BR s T 2047
1 ORS
23 ETREERM] hoREEREE

HR A vp i AR 5 KRR e M, TR 12 88 ) 40
3 St G v

(D) TR (emksEd)

G,J, L) o #EKRMAL, S atriEdlit s . ®
W s M2 S AT A B0 VE AT AR AT

(2) X (AR eI T)

F, LK) o RBAER S it N IR 545 , ik
AR . AW« 4R ARG AN AL R 7 Y AR i
Ff

(3) M2 (TSR

A,B,C,D,E,H/) o tpiiii % oK AE e B B
Mo WS SChi e — ) — 3R RIS T2
A TR s Y X R

3 HkHEEEIK

R SHERE

S ST A TR AROK B A 2 R A vt B A0 o A
BAT Y SC AR AR (JU & NH-N) I f sk 22 7
PERR SN 2T . I AR AKO T R &5 KT
oA —Ei& A& H RIS AT KPS AT,
HAETG KA, A AR R M A SR, B AR a5
O, R HaTIE A7 KK R AT I AR A, AU X
PR IA BN SR R AL i5 K AR B 5 T
b 2K ey B BB Bl 5 AR AT, AT AR AR 2k M 9 4
F sh KT 8 sh B2 i, A RO T 2 Tk
oK bl 51 A AR IE B HECR

3.1

311 HHMEEE

SR AT KA R T 1 Ui K B K Tl A ol g A
PR UK T KA FARTE . P2
IR 55 X358 PR 1) B ASCHE T B 22 e AR R M, ST s
PP W -/ SRR B 4% . Xt A BT
A LR 55 DX 358 P ST B %8 AR 1 A 2 W D P 4%, X R
SUHETS B SCAT L R R R
312 ENMZEHEEE

5T 38T HE KA I 1) AR B, e A X IR A
B T2 n) L, AT 1) P b R O 8 R T 56 A BE
0 H @R R Tl I H & epd ) (e (B)
JEAE A, TR TR IS B T TR AR,
T T I ek o o A7 A o
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PR, 45 B AL B R GRS WHRE T 25, RiG s H,
il 5 B il A A 7 B RSB E . WX i 5
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B PR AR s AE X TN, B AR B TR 0 22 40 il e
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TIA R TUR B4
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il R A5 B 1T A% b A2 WL X 58 &I OO0 ) A R A
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33 IRHEHEEKMRIK
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H KR S BB AR 1 D0 5 B9 50 3 WY S0 25 0tk mT s A7
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332 HHIZFZMME
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BRuEOR . PR BImIG & A A AT (A LC),
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