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Optimization of Water Quality Storage Tank Operation Rules Based on
Regional Characteristics
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Abstract: The effect of water quality storage tank on urban runoff pollution control has been
widely concerned, and its design and operation rules are the key to optimize the control performance. In
this paper, InfoWorks ICM drainage model was used to establish a regional generalized hydrological
model, simulate the characteristics of runoff pollution, and design the operation rules of the storage tank.
The two regulation rules based on time and runoff pollutants concentration were superior to the traditional
opening mode in case of rainfall. When the operation rule based on time was employed, the pollution load
control rate per unit tank volume increased first and then decreased, and the optimal start-up time was 20
min after rainfall. Based on the pollutants concentration operation rule, COD concentration control was
adopted when the storage tank volume was 5 800 m’, and TP concentration control was employed when the
storage tank volume was 5 000 m’, both of which achieved good pollutants control performance when the

tank volume was not 100% utilized. The appropriate operation rules of the storage tank were proposed
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based on the characteristics of pollutants change and the restriction of regional land use, which provided a
new idea for the design of the operation rules and technical support for the intelligent operation of the

water quality storage tank.

Key words: runoff pollution; water quality storage tank; operating rule; total reduction rate

PEE AT 2y g LU AR K O FEHARR SREAR, (D R o BRI 24 120 min
KA E A LA AR TS e W o FEE AR B 4 b

R A T KR A 5 i 3 L AR ALK R o 14715(1 + 0.6331¢P) 1)
Pt W DO RE , EAE R B 2O T A 75 e 1 3 (¢ + 11.951)"™
S HE 2 , P LA R 55 T 7K 4 9 Ak S i R, mm/min POy BT AL,
I 1 S N KRR BB TR 71 ast NFERIPIIE , min.

VB AT I R R R Ry 103 KRB RS
SR E 05 SR L) BB ki 23T 40 Sl VA IE AN A ], RO AR A

KA K BB AL B R B bR K R RO I @SR R K SO, e 1 R . i
K FAL G BT FE 21T 2 RREEFFH XA 301 I K X 313 AR5 1E (313 4K
SRV R M A S . ERAF e S e B IFA, BAEK AN 215 hm?, o g sl X 5y
KA KA ETHEZREF] 0. 5 em/min AFBEATAFI 89 hm?, XHICR S A7 — 1k FUAE I ZKHEA R

B S AR TR A 3 T G A7 A IR0 AT LA B 30% LA
s PR AR e BBE T B B ROK A7 T R
TR 68 S H 4 il 3 A7 F0 I AT DA 8 5t 1) SS
VR 51, 1% 3 TF 2 58. 6%, XLEHIN B A — &
RO B HGB AT RIS T RS, R 2% 8 X 4%
TG YA RRAE . TERE TR FRAE AR A K, K iz
AT RIS Bff 2 ML A, 18 35t A i 4 ) Asoxfe A
SCPL, PRI, FE R AR K R SR AL g5 AR
T TG Gl B fuf AR AR AR ) 3 R A U B s A T A
X 1 728 A 15 G 07 7 )R e £ 00 5l A AR TR

JelEE —— WXL

B 2% LI M T S 1 X PR S F 5 06 %2, R ) T R
InfoWorks TCM £ & it 35S 784 49 B AS [] B W9 254 B R ISRk SRR
IX 35 ) 78 70 75 UL R AE |, LA K V5 e W A A st HE 11 g 22 Fig.1 Generalized hydrological model of study area
B PR A0 4  RTC (SRR BEH A I 52 B LA B8 2 51 3 43 S 2 51
DX 3B A St 1 5 R [R1IE AT MU R AR TS ekl Hb St JE AR/ S S M AR T
ROR, DU R 8 5 4 AR i 5 e S (A 07 1w 1522 37 P b LA T R T K A 8 RS A, T 4R i
1 B K SRR My S8R BT S LR AR % T
1.1 WEEEER S A TR 81 2 R A8, S % 1 {7

BRI TR M T 5 KRR I SR Horton 18 B B0 s Xt T IC LM, J9F A5 F 44 T 49
TR X, T 00 RGN 563 (R AEAERT R SWMMMUEL, 2 th STRRMER S (F b vy 7

TSR DL, SR AR s B 15 A 15K i R E B i K T3 BB R AR U A BCR 0. 61, JFAE
1.2 EMBEEQARXBE ISR 1, 2R IS 80 A B35 T7 ik, X K B 2 i

BT BT R T AR AR N 2 i 2T AT TR

+ 127 -



%3945 £ 13

OE 4 K HE oK

www. cnww1985. com

2 BRI EEFI
2.1 SREFHEMIEIRAAL

B 5T 0 7K S5 O 5 9 o s o A AR
5 Y%, 25 TR AR R b A R Y R R AR TR A 2
HEASZ YRR, T A4 B 170 8k TR A8 378 )i 200 HE A IR
95 K AL BT AT A0 38, 455 (Hb 36 7K R85 o 1 A
#E) (GB 3838—2002) LA Kz (Ul SE 15 /K AL B )75 ey
HE 7k bk #E ) (GB 18918—2002) , 7 #F 5% iy & SS.
COD TN 1 TP 3X 4 Fi {5 Y W6 b i IR AE N 10 &
AR B I RCR VRN bR, IS 22 R THE
fli R AR
2.2 @AEMRTEIT

AF 5% X 388 A T 4 X35, W 5 0 B 7 ) A5 A 6
56 %, AR COCBR RN K R TR R R L3 ) (GB
51174—2017) B F & ML, A=A -

V=10D-F--B (2)

Arp VAHE A S, m’ s D W E %
FER 1T, AT 4~8 mm; F ALK THTER hm? 5 A%
TMAREGB AL FRE ATHLL 1~1. 5,

ZEA AR M T A 2 I 0, A R EL 6 mm, 2230
TR IR AN 104, 7 hm?® A5 B 5045 2]
LEARILARECN 0. 61, 75 S BN HLIG 45 i 1Y ) 25 3t
BRI A& A T o nY & B
S0, AR E0.9.1.1.1.3.1.5. 1. 71X 54
LA RO FE T A5 BN 35 1 0 A R R 0 R
3449 .4 215.4 982 .5 748.6 514 m*, fh W & A HF
TRV E M 2 R4 31k 3 5004 300.,5 0005 800,
6 600 m® FLFPELAE
2.3 PAEMISITHMAYIEZT

A B 5 B8 R T) AR 0 T Gl )k B T Fh s AT
TR, DA s HE F1 %) 7K 5 428 i S8R A S PEAN FE A o
o, B[] A7 R 00 AR R 4 A e R AN TR
B AT HI0 DAHE 1R — A5 s 0 S AL RV B Dy
P bR I o 38 i I A 1] R i HE
(P 1A MTQ ) AT I 1 A3 47 42 il B D, ok 52 3
PRI T AN [ i 7
2.3.1  HHEEEATHIBE T

TZAI AL XoF I8 &5 R IR ) AT T, BRI T
F AR R E M DL 5 min 2D G IS B A AR S G
70 A 48 RS 5 A v HE S 1 AT PRI 5 A
S o AN H 8 5 2 R by w4 R o 4

WL D 3 U S A )81 25 s K TR T, O i R R
LTS
2.3.2 iYL s T et

AW S 2% (W TG K AL BT 15 e W) HE Tl b
1) (GB 18918—2002) H HLE 11— 2 A 1 ifE Rl SS<
10 mg/L.,COD<50 mg/L., TN<15 mg/L.. TP<0. 5 mg/L,
il 5 15 Y Wy BE i AT LU 7 58, e S BRAEL DU T )5
] 5 Tt T PR 0T, PR T b IR A D O PAT 90 5 v ] 1] 5 R
g HE T 10 I DO AT RR N S AR S o )RR AR A
) R0 v 9 7 s A AR S T R Rl £ A MR vl
8 DU S A 3R] 25 e A ) T, IS HE T T
3 #RE5W®
3.1 KIHOKERSRORETLNR

AR REFRARRIE T AR U i ST Je 7 A A i 2
S . FIH InfoWorks ICM 5 AY X} A [A] [ W 25 P4
WI(P=1.3.5 a) 2 DX A4 K 5 K 7 e A T4
LR mME 2 07R . i 2(a) AT, AN [ R R 5 3
HIF AR i HE 1 B7E 20 min Z247 R IR A O s B A
Wee R T S0 A DA, AR i R 9 A G O I A (L
B SR BG N, LI e B ] — 2

25
P=1a
20 ———P=3a
2as
E
1
pe 10
5
0 40 80 120 160 200 240
t/min
a. Jii s
1 600 800
—pP-la ——P=la
- ——P=3a T a
1200 = T, 600 —_Pp=5,
L  P-5a :‘ID P=5a
= 800 % 400
= z
A )
7400 < 200
==
0 80 160 240 0 80 160 240
t/min t/min
b. SS ¢. COD

+ 128 -



www. cnww1985. com At VHF T R B AR K B A s A7 AL AR AL %394 % 13H
32 6.0 25
——P=la el — iR
T 24 —P=3a = 45 P=3a 20 —— g
"f ——P=5a "4 ’ —P=a ~ e g
£ £ 2os
& 16 & 30 E
¥ = = 10
= 3 = s =
5
0 80 160 240 0 80 160 240
t/min t/min 0 40 80 120 160 200 240
d. TN e. TP t/min
E2 FREEHELSE FHORBMSRRETE % a JiLht
Fig.2 Variation curves of discharge outlet flow and 1 600 800
e — il
pollutants concentration at different rainfall return periods — E;Ei@% . E}ji;fi
vy N - o — #l n =
P 2(b)~ () AT, 4 Fis Je v e AR fkss. T 1200 w700 i
ORI (A (R SR L B 3 T e, 2 S
InfoWorks TCM A5 75 Xof H-Ah 175 4 ) () A 40 140 35 1 SS g =
=y ' »n 2
R Z b 15 45075 Qe Wy i 3 AR ka3 R] , i 7400 S 200
55 0 LS 3 7 A N 52 B 5 g A 0 o 8 o -
b3/ E’\J‘%%*ﬁfﬂ s ﬂﬁ%%ﬁﬁ*%ﬁ\ﬁ%mﬁﬁﬂﬁ 0 80 160 240 0 80 160 240
15 L 0 R AT BE AR [E O T e P A Tk t/min t/min
JEE Hh BRI [ 1 I o e i 0 A 385 KT 2 T, COD b-53 ¢ Cob
TIN TP i (1 Y 2 e T 2B B0 14 T 38 S e e
_ N " i . —— rpg Al —— rpg Al
ARG RS CRipise Y | rpog Ry | Js gy ) | R vk =~ R o s 5 g
B o= 8 . — =
1Kt e 75 G v B2 i 28 A i e 181 3 fiv s o af & E“
L, A HE 1 K BT FE R 46 20 min A2 45 A BT 5 16 X 30
AL, AN IR R A T e v At B A A, 5 £ ) =
. = =
BATHE B TR RS R T RE . X s t
SR A 7 T, W 3 I, 0 05 e _“
RS T SR B 45 1 AN M B 5 R T 0 %0 Lo e 0 %0 Lo e
N N = N t/min t/min
S/ s T 2 K I T 8 5 0 o £ o e

TR T e T UGN 38 B2 2 NG5 L, 19
Wy JEE PRI T I i D (L L R P (] i 06
A7 B P S I I A A R T, 0 K/ S B U 2 <
W R < Je W R LTS QeI AR AR AT LAY
15 UMW (EL Y JEE 1 BT ] i B, P e 0 L e TR
19 eI S HH B ] JLF-— 2, 175 ey
WA 5 3L Y P I Y > J W RS iU A

BT 2R g HE 111975 G W) A8 AT AN [ 6 T R AIE
(AL S A — B, 5 B8 BIAIF T 35 b LUK 5
PEWIBOR D J 25 A A N 4 5 1 i R A 5, Jim
PB4 1 AF— 38 rp I R 3 T 809 2 it A A [ i
Fr RO A AR 5 G S fr 2 T BOR

E3 AEMETHOREMNTEYIRETL L
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Fig.4 Control effect of runoff pollution load under time operation rule
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Fig.5 Control effect of runoff pollution load under operating rule of pollutants concentration
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Fig.6 Variation curves of storage tank inflow under different concentration operation rules
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