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A New Model for Coordinated Stormwater and Sewage Investigation

Driven by Performance-Based Payments

LI Tong, PU Jin, LI Yongming, ZHANG lJie
(Shanghai Yufan Environmental Technology Co., Ltd., Shanghai 200335, China)

Abstract: Since the implementation of the national "14th Five-Year Plan" policy to improve the quality and efficiency of
urban sewage treatment in 2021, the traditional engineering model—characterized by an emphasis on construction over
operational effectiveness and separate management of stormwater and sewage systems—has increasingly failed to meet
the needs of modern ecological-environment governance. Combining an inspection project targeting low influent
concentrations at a sewage treatment plant, this study proposes a new project-implementation model based on a
performance-based payment mechanism and coordinated inspection of stormwater and sewage systems. The model links
core indicators—such as the compliance rates of influent COD and ammonia-nitrogen concentrations and the
improvement in sewage collection rate—to payment, and establishes a dynamic payment mechanism consisting of "60%
base fee + 40% performance-linked variable fee". Empirical data show that, under the corrective measures driven by the
new model, the case area’ s sewage treatment plant experienced a year-on-year reduction in average daily influent of 4,
517 m?/d during the 2023 rainy season, a 25.75% year-on-year increase in sewage collection rate, and significant year-
on-year increases in influent COD and ammonia-nitrogen concentrations. The study indicates that this "performance-
based payment + coordinated stormwater - sewage" model promotes the transformation of sewage treatment inspection
work from expansive construction to targeted quality improvement.

Keywords: sewage treatment plant; quality improvement and efficiency enhancement; performance-based payment;
coordinated inspection of stormwater and sewage systems

0 5l

T

Wt 5 Snl B A S5 A 5 e B T, 0T 6 il 8 it AR
Pk 5N 4 R0 K S BORAE HE /K 2R 2 1 s XU e

IFsBHA: 2025-09-15

fEZEMT: Z®1982—), B, AN, TN, NSHKEMIZ
#®THE,

BEIEE: KA0990—), B, L, TN, NSHXKEME
E®5EBRTIE, BFSFE: sspringtide@163.com

J1, WK RGR PR R BRI AT
R B A B 50 T B R T — AR, (Y
T SRR K Ak PR R A P A S LK) ) BT 4R
“HERE)T R () — AR AR 36 BEER 5 R —
il IR BREL ) T — R — " 2 RG] TR
YIS B, HE A A BT AR PR AR (1) LA
TR AR g R0 1 [ A 9, B TR R
AL, 22 B8 R A T H AR IE A RGA BE s (2) 757K
B SRKE > R GEHEA , B = G005 M 19 K B IE

+ 20 .



AL 5% H

Fl 5 He AT 7 3R 3 T g @ T R HEE AT AR K

2026 45 1 1

) JEL B, s R 95 9 B [] 2

FESLTE 50 R ASHIF S Jk 1305 K b 38 kK vk
JEE AR T TR S R A 4 AT 2R ML + W T D[R] HE
A7 A HEUET B, P S0 U R R R AR R R
A T P A R A S R AR

IZAR ) S T TR HE A A5 R 5 R AR R
I RLRAE Ry — A AR AT PE M . K itk CcOD V& A
W B IR bR A T KA R AR T A AZ O AR AR S AT
TR, 157 60% Hehill % I +40% G307 317 i s 3
P2 . BDFEHES TAE G R HEA 25 5, 2
5 60% 119 3L Atk HE A 9% F L 4R 5 7 J5 22 3 0ig 0t H 52 %
J&i IR B HUA R G AR 4 40% B9 . K HEA
I it Py B R i BY S AR I H HE A — T — 2 )
APRE R DA 2R TR Ik Rk A2 15 R B bR A T
H R PR bR o o $22 BRI A 52056 T 7, T A 309K
AL TR R 25 AR A, R EOHE A T it
TR 2R EES

1 IIEMR

N HEK R XA T VTP 2 B3l 8 X,
FR12.4 km?, HA R X 10.8 km?® BLAR 2R FH FR 75 43 7 FHE
AR, JE X 1.6 km® IR R 2 B E HE X . %
R I — 5 KA BT 4 TG K B T2 v, 1.2
SR T R X BT R A3 4 S R T A
X, B FAC A X3 T & F s 7K W i AN 5E 5, R
SR ARIEAT, BB 2 B R HEK R X RIS O

s

K141«
SR X 35
= : . W ki
B Rk AR
WA 1 5E 3R, %75 KA B 455 H %
MHB(22H)BEZT3AH (14 H) (B[R T5 K4
FE K B A T A (COD) YR EEHI B B F . %
P52 2 BHAS I 0] BB A7 A N 15 43 i ANV RS 18 K i b ok
T 7K A A2 B4 15 0, DT A 5 W 400 ) X6 22 7K K 7= A
s BERIN o
R AR 1 3 HE A BEORE 2 KHEAKE B AEAE = A

VoK 2 ] 3E AT
BURBRZ. 073m/d AR 0in/d
BRIAES.07m/d | e

e E
AP 5 m?/d

25k
BLARBL 0.3 Fim?/d
FRIFAE0. 8 Fm’/d

- 15 4%k
S BRI, 5 5m/d
[ R L. 3 T m®/d

*®1 BWXBR(3A.5A8) BAr.d

Ay [EEN EFNIPNIEPN
3H 14 17
SH 22 9

200 -
~ —e—3H
Zis0k ——5/
£
100 |
®
S
= 50
i+

0 5 10 15 20 25 30
3

B3 " COD#%E(3A.5H)

EEA: (1) 9475 X BURHE K A7 A S5 A4 1R A )
REMEA T, R A HEK R G IE R s 4T 5 (2) KR
KA BB AN EAFAE , R HE AR G5 IR HE R SR 4 )
AL (3) AEAE I BT, HEZK BT o7 R GEA 5635 BN
PR, Bk 2 2R ST A0 3K K M FR B R s T K AT i
TRZ N Z BUIRHEK 22 GEHE R RE 0 A7 FR, 8 R 3
A FR Ik — 20 s 248 1 7K A8 19 ) HIF 2 1), S300HE 3 DX
G DX 3T X 5 A T ) E D AR

2 HIERK

AR YRS P HEA A LK Db A AN [E] T4 S Y
ARG W A — TR KT
A5 A — S A AL 1 DU sk 1B 1 e IS K
J7HEAK T B KA HEAK T RN TS K A S A A T
A Ry W A G A, 1) b A ) 5 HE T B B HE K
A BB S A U ) AR AR G Bk
T (R A BTN AL, /NX S HEK BT
ATTBUE B S L —— 2 B8R, d#ar T 328
P 14 DG I6 5 fe I A A HE A S A R N IX AR HEK

+ 30 -



2026 4E55 1

Fl 5 He AT IR 3R 3 T R @ T R HEE AT A K

AL 5% H

BT R K B R R LA Ll 2 Ak
U8, R G 0E WIS IR I R 4 R A n)
ST PR HEA 1 Al 5 i Sk

HE A 52t B, T 7K R S8 RS 7K R ST R D IR] HE
A TAE, T KR R G HEA B LU R XI5 K Ab T
JIR 55406 LR AT DX 330 43, i JR Sl R A I 38 2 6 R
BE1EK RGERN AT 15 20 2 53 uh A ) H R IX
3N Y AR S5 3 L 5 TR K R G e IR R RN K
B3 R 5 AT AR K3 o A IR 55 31 B R i 40 152 A
NG A5, B AT A5k R I T s AT 25 W K HE K
Fo MRYE A A A% 2009 K 0 ok 256 4 i IX 35k
7] A BRAR: , AR S5 X AN R KB A T R RS AN HE A
H R HEA U HOR B2 WL IE 4.

| ER TR
5 T 1
B SRl L7 s A%
RN KT
KM

X R 1K AN
B U E AL

l CCTVAG A

PNt

X R A1 AN
HHREZ R0 E &

| .

HRARIR AR R
DA I A

o | AR A B K
K E A

P )

y

P BT AR L

E 4 HEDRK

3 HIEERE

3.1 REXXZ

A W37 S5 o 155 0K 31 Bl 331 R 10 S IR Gk
DI, AR AR DI 0 A8 B 2 — 2D R AT 40 Ak 8 i
P EFIE Ay 38 K A7 22 1 7 2O A TR 1 L i

U, B DX S o i A an i 5 s

‘iﬁkﬁﬁ“Fﬁﬁ%

15 EW)] 951
255,

[} [

E5 LKRXXSTRE

FR A AL 2 95 S HEK 5T, 38 4 /0N X PN B 4 3R
B A W PR PRk B AE o KR Zr sl 6
B

6 HRi%
3.2 HEK P AR K B i

i X 4% HE K B IT Y K R AT KO K R
T, 38 0 0 A T U B A7 B R PR A R B X
Tt H 3 PN 80 N HEZK BT AL 1944 K I iEAT T /K5
W2 TAHE . 2538, FHorb 77 4 H K 10 4 7E 200 me/L
PL_F, 49 /4~ Hi K E1 3 BEAE 100~200 mg/L 2Z [6], 23 4~ HH
JK TR BEAE 100 mg/L LLR .

AT H At HE A4 38 376 903.4 m (T K 45 18
231 308.2 m. {5 /K %18 145 5952 m) , it B & 2%
[7) R 55, 54855 Ak, v T B4 S 1) 6 16 526 4, HE
7K BT P S 1) A 38 329 Ab , I KT Ak A K I
9 804 m¥/d.

3.3 [IBESH

AT H 7E HE A S 14 1o A v A BE 54855 4
[F) A, 45 5 T R G A7 A T T 2 A 2 ) R A JE
H BG5S . IR EIART H S Y B Y2 B 5 5
157K 2 G0 S 38 A 4 T DRI IX ek PRy 9T T K AR 22 )
JECERL, PRI o b3S ) B R AT 0 S, 4% BT R
TR S A SR HEA T 42K

(1) 3075 Y Wy ik A KA 28 17 75 G 7K A 11 ]
SR 2SR T B N S K L HER K A
TE7 4k s HEZK P TS K A B AR K ke A g, 20t 83
Qb 5 HE K P PR R A AT KR A T, ST 52 4k
PR BH & 7 8 B R0 AT KR S, JE T 1139 4k
AN 7K T AR RN KA A, 3R 9 4k

(2) FEOMKHE AT KR R G, i i3 805 7K
J7HE T K R K R S () A N AT T I
WK EEE A TG KR A, 3 17 4b 5 15 B AE W KRS
A R R ST 1 A TR K IR B AT
KA I, FeTT 14 4b 5 T 15 KR A o o 56 il 5%
SRR K R R U A, HE 15 4b s i TR A B R

« 31 -



AL 5% H

Fl 5 He AT 7 3R 3 T g @ T R HEE AT AR K

2026 45 1 1

PR S E TN KK A B, ST 27 4b s TN K
Jits TR 7K e A5 K K e I, et 7 A 5 7 Ak 45 E 2E A
15K R G, Feit 10 ZbHEAK P PN 35 R K 45 4 2
ATGK KA I, 23t 79 4b s MR %2 FEHE K IR 2, 31t
117 &b 5 HEZK PR K P A8 3 A TS K R A o, JE 3t
14 4b 5 HEZK 77 P93 7 45 TR 32 5 B0 K A5 KRG
I, it 526 4b
34 EYEW

FRA LA HEA B A GE T, 45 H AR R ) B el e L

(1) X £ 25 BH (1% 48 18 TR 422 2 n) 8 Ry A7 WO 95 49
T T, ¥5 K TR 45 MK 28 s BB $ A5 KA 38, 41
FHG KA BTG KR

(2) X © 4 B A9 75 7K 450 38 T 7 /98 /K 2 ()
QB T P A T AT dF B mlORE e, PR IR TS K TR Tk
JEIEH o

(3) X B 25 BH 19 75 7K 45 18 2 DR WAC 4 28 ) R 7 %
st A i st 3 A B A TSR T 2 B AT RN KA T, TRIE
T 7K A T TR TN KB I

(4) X B2 B (935 /K 48 38 A AR 7K 1A (3] 3 25 ) 7
I B B X A5 HE A R AT L, PR UE T K A I AR W R R
FEIEH o

(5) X 20 A B 1% HE 7K 5758 3 n) 857 K e A dg
15 50, 15 K HEK 78 $: AT K4S T 2l SO T
ATG KA, $E T4 5 K4S T8 5 K B 2R 5 TR K HEZK 37
B A5 KRG B BOm T 2 AT K 1, PRETS
KA A R R B IE

(6) X 20 A BH (1 b 24 J22 4l HE 285 1) 80 1 K B il
RO, SO AT $E A BT R KA, PRIE TS K A TR
FERN R IEH .

(7)) %:F B A B A ot AR A TR 2 286 ) g A 7 i e,
WUt 42 A HENRAS T8

(8) X} B A% HH ¥y 25 882 Ak 2% i M ol [ , 18 I
B X AT R A IR E LB NHEK RE
1E# 81T

(9) X A fif B P4 A B Y - 35 05 15t A7 A ik
B 1, EES R B R AT S RN 3K

P O R B T R it TR
BT it T A7 44 B it T PR 0 A A e S it S A e S
Jiti S P RS A SR B ) HE A 32 W B R A 56 A A i AN
PR s

4 7

=A

A 5 K A ) 2 A 9% B Bl R 5 I T 1 A

=

B, 7E VLV 30 T A X HE 7K R G 2 o 1 25 5 ik v
AR T B Btk R R (1) “ 85I KRR .
2022 AT Z= 5 K T H S 3 K OK & 18 254 m¥/d,
2023 H -2 8k K K 13 737 m/d, B30 52 e 4 2k
HIEH W 4 517 m?. (2) “W " 5 K RCR B35 . 2022 4F
e A Y5 K AR R 24%, 2023 4E 4 A 5 K I R R
49.75% , B 101 H St B PR 5 106.6% . (3) FEFaEbR
KigHTt. 2021 457K HEK COD L 25 mg/L,
RAWSEI4.89 mg/L. H 202349 A ha))a, 5K 4k
FHJHEIK COD 24 190.23 mg/L, Bt =134 310 mg/L,
B 2022 4F [/ W) #E /K COD - 2 ¥k ¥ 86.87 mg/L % 1A
PE R 219% . = AV Bk B 20.6 mg/L 2 F 2
30.6 mg/L, 5% 5 ik 42.1 mg/L, B (R 2 5 48.5% . BOD,
S e FE N 36.7 me/L 2 5 2 75.5 mg/L, B R YA K
FTHEAE RS V.

AR 2 SR A5 e HEAK IR BT TR R R AR
2, R HE K 22 G848 o 0 A Ak AT 5 ) ) B AR

B E R
[1] ZERAE , T3 RS 3Tl Bt ) W (i) 2 " — R fb 28 5 3 3R
B 2 S BT ek e AR, 2025,27(12) : 119-123.
[2] 30—\ W0 B D TS K R GE ) I — R b B SR S i
] A5 ,2025(1) : 66-68.
[3] 4edk, T & . T HE K4S RIS i T
REMERARIR R P EW K, 2025(12) : 42-45.
[4] BHAL T — IR 5580 95N 255 2 % 4, 2024-12-31(006) .
[5] 4 R4, B A &2 B2, 40 . 3% T H AU 2R 0 75 7K & 0 AT R 22 48 ¢
R 75 5 SEREIT). v B 45 K HEZK , 2025, 41(18) - 1-7.
[6] FH , B A, E T30, 46 15 K W AR AR 112 Wit 5 ik i
HEE ANRKIT,2025,56(10) : 128-136.
[7] BN, T2y, 2R 35, 5 5 Tk & FI/K 5 W I 1% 75 K A )
SRR ARG BT K ER ,2025,44 (1) : 114-119.
[81 BEm i , T AR, 267, A . 35 T 7 28 W I 2 R 1) T V5 Ve 2 0 o
LTI ] F R Tl Ak, 2022, 12(9) : 224-228.
[9] Tk . 15K R G2 R AN KA 2 HER B 053 ()], 38717 38 1 5 By it
2025(6) :230-233;258.
[10] d 4k At , vk /N B2, 45 35 7k Ak AR R 5 rh s 19 b R 1
K I iR R (], R RHE L 2024,34(6) : 55-58.
[L1] B3R, sl i, IE B 6 3k DG HETY A /K B /K i W 1 i X5 7K A
[ e b 12 W[, BEK 2R, 2025, 19(4) : 31-34.
[12] B2 30, 2B7K X 6, A5 L BT AR 4K 7K T e 00 17 HE 7K 45 1 32
FEARBIFEN). P E K HEK ,2025,41(17) : 164-168.
[13] B 55 M . 4 3o S O 5 e Y 42 100 %) 5% i) B % IO 1], Tl A i
BEIEAFST (FL TR , 2022, (28) : 143-145.
[14] T, PR 80 3 BRBUSC, 45 a5 0TI T /K A 3 IR e 2 0 /K K o
FEOEAXHT1T). Hh E 4K HEAK . 2024, 40(15) : 101-107.
[1S] A, Tk A6 . 43 il b DX HE K B 8 A 5 TS TR R 4 i
FHI). BB S 4], 2018, 15(33) - 18-20.

Ik KA AT Y

« 32 .



