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Objective Reachability Analysis of Comprehensive Treatment Scheme of Black

and Odorous Water Body Based on Model Evaluation

ZHAO Ye', TANG Zhong’, ZENG Sheng’
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2. Urban Planning & Design Institute of Shenzhen, Shenzhen 518000, China; 3. Shenzhen
Branch, China Academy of Urban Planning & Design, Shenzhen 518000, China)

Abstract; The treatment of black and odorous water body is a comprehensive and systematic
project, including source pollution interception, ecological restoration, water replenishment and silt
removal and other treatment measures, which need to be combined with the actual situation. However,
the existing scheme is mainly based on experience during the current remediation process, and the
quantitative evaluation of the scheme is weak, which makes it difficult to evaluate the implementation
effect of the scheme. Therefore, it is necessary to analyze the target reachability of the comprehensive
treatment scheme of black and odorous water body through scientific evaluation means and methods.
During the remediation of Taiping Waterway in Dongguan City, the whole process hydrodynamic and
water quality models were established in different treatment stages by means of MIKE11 and SWMM. The
current pollution sources were quantitatively evaluated, and the effect of remediation program was
quantitatively analyzed. Finally, effect of the overall scheme was evaluated.
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scheme; MIKE11

A2 [ 25 A0 0 SOK AR BILEAE it e, R BB HI s AT H 2 B, M DA DR IE R S s
(R ZHON HAF G BT SR LN o B, X7 5800 IRBDKB HARRY SR . P RAT 7R AR 5E TR /K
AR A T, R XAV GO U A R A AN TR B By A ad Rk 3 g oK

<73 -



#3645 %134

T OE % K H K

www. cnww1985. com

JEARRY, X BARTS e BEAT VA, % O R R T H ke, LU
19 HAt A A0 1 X f B LK AR A BE T R AL oA
e AL
1 RBMAR L%
1.1 FEER

KK FAR5ETT, 2K 2 12.8 km, T2 3L
AT 18 45, KB LERGE 5 , 0 H 0 ¥4 W17,
A P g T ARG B B2y 5.8 km
Y H R TP RS 2R 5 [Ha T 1 2D AT
BERAYT km (L F R THTERIN

B FIK /K8 SR 4 V20K R, 8 TR
LKA 5 W7 160 S Bl ANk Ao hy 4 3yl ) i B R
i, B KIE SR AR SRR KGE K
KFIKIBLE A A TRAABIRTH IR EGE
FElanE 1 s,

it 7 23 - —
LNNN SN R
A ',f:"x %, T ) SRRy

& 1

Area of comprehensive treatment basin

ZEERREBCEE

Fig. 1

1.2 BEREARR

TRPR TS 58 F EAFERIE H AR E BL Al 5T R
PRI 15 GL IR BUIR R A AT KA TS Je s A3
BT EEARREIR I H 75 S8 1 IS U BEADLI51IFE 55 6
i

@© G HARAE AR A RRIER R 2
2035 4F, ARGz 1] KF- /K8 32T AL (B E K Tl )
R B BICFKIE AR BOK TR VI8 P BOK ik
IV 2 5 T 245 S R s BN AL 7 IR

@ FEAlFORHE DRSO OB KR 3 AR FREE
PR CALHE G K S i Bl 6] L T H 5 A 2R 25
WEE) s+ S P IR (A48 /K PR 45 D) RE DA At 25
ZHEM) o

@ V5L IE BRI A AR A T BUR TR

A SR B AR T TS YL Tl s e J5 K KT

TR AN T PR R R ZK AR TR S Y, AR BR

ZHER L,
F1 KEXKERXEENRREZFTREATRIT
Tab. 1 Statistics of current annual total pollutant loading in
Taiping Waterway
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Fig.4 Network file of Taiping Waterway
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Fig.5 Cross section file of Taiping Waterway
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Fig.6 Tide level time series file of Taiping Waterway
2.4.2 et

@ HETS 5K IR O
SIRTG Y LRI CHR R TS S i K A 32 3]

.76 -



www. cnww1985. com

AW, R TR AR 6 2 R ARAR R S TR Oy R B AR T A AT

#3645 %13H

T MR K I8 7Y B HETS A geit, 2L
ARAERAP KB 3L 49 AHETS 1 Ho Tl oKk
15T A KRPOKE TR AR DAL E N 7 PR,
ARG 0 RLS IR AE G AT, R R
2018—2020 LR #L IS 45 M) A ¥b H 45 2018—2020
AT W), FEI VB VD L BLHETS 1 2019 4R
157380 90% ,2020 445 N 95% ,2035 A5 &
HHETGK . PR, BB P /KGE T
ARHETA 11 PR35 P A HE T AL e LA BRAR S 0 Ay il
2020 A7 [ HEL R BUARAS HERL R 1 10%
A A HETS T, 2025 AR BRI 1Y 5%
HETG R 5 8 2035 AR BT A B HETS 1

YA I8 T3 KRR

Rk

7 KEKENAHFOMKE
Fig.7 Sewage outlet location in Taiping Waterway
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Tab.3 Inflow water quality of some tributaries mg - L'
AR PR AR 2020 4F 2025 4F 2035 4F
COD NH, -N CoD NH, -N COoD NH, -N CcoD NH, -N
G T 88.5 13.56 67.9 9.52 52.2 7.42 40.4 2.00
T 55.8 12.87 34.5 7.96 32.7 7.49 32.5 2.00
DY 25 ] 35.6 10.48 25.1 7.50 24.6 7.34 24.8 2.00
o L7 76.1 15.54 54.2 12.48 52.5 12.01 40.2 2.00
LR 78.1 18.13 67.2 14.54 64.8 14.08 40.1 2.00
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Tab.4  Calculation results of endogenous pollution

moH CoD NH, - N
FoilcE i/ (mg +m ™2 - d™") 300 100
] B i A/ m 3 593 853
BB/ (- a”h) 390.84 | 130.28
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Tab.5 Current scale and effluent quality standards of sewage treatment plants
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Tab.8 Water quality prediction of some control sections of Taiping Waterway mg - L™
COD NH, -N

L IR 2020 4F 2025 4F 2035 4F BURAF 2020 4 2025 4F 2035 4F
K- 64.4 37.3 32.3 25.1 4.35 2.40 1.82 1.53
J Y 56.6 36.2 31.0 23.3 3.74 2.13 1.78 1.44
DU BRI 46.6 31.0 28.2 24.2 2.97 1.68 1.57 1.39
B 52 1 TG 45.1 30.3 28.8 27.3 2.65 1.57 1.53 1.46
NIERT] 44.5 30.1 29.6 29.2 2.54 1.52 1.51 1.49
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Fig.9  Short term plan for water supply
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Tab.9  Calculation flow of each make-up branch

ATV WA A LA BN O B 7K B B0 (B 11 BT 7R) o
UL T2 i T T 1 9 S ) R A i U BSOS A
IRBIRLRIEER e LA T 2256500 TR 98 25 1t 1 B A
B2 R R A b ) T 2 R e — T K

— ffgjfﬁ PV | ook (mg - 1) | BEMEAL.
- Sy {"“fif;“ COD | NH,—N £11 TEHEARERRIRN
WS | 1,592 7 1.0 25 1.25 Tab. 11 Overflow times of main section water quality exceeding
JNEI | 0.759 8 1.0 25 1.25 standard
Ihili F S = - =
IR S it J AR K S 3 ] AT I K S A7 AT 12 13 B
BLILFE 10, 17 10 T thy, KK 7 R S, KR j?ﬁﬁ% : & =
SEPRAT ORI RSO, R NH, - NSRATIR o

REAIG, ik 23 3 IV 2K Bt
R 10 Ak SEHE R KTk E BB 5345 H) B 7k BT i
Tab. 10 Water quality prediction of some control sections of

Taiping Waterway after the implementation of make-up

water mg - L™
1 —L __NH, - N
IR #OKIE | ARKH K JE
i S V5 VP 29.5 27.8 1.58 1.47
VANG: b 30.6 27.0 1.71 1.46
GrYbdi g 31.5 26.7 1.78 1.46
GrYbIHEE — 34.8 26.1 2.00 1.47
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Fig. 10 Time series of annual COD concentration of Taiping
Waterway control section
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Tab. 12  Location, distribution and storage capacity of storage

tank
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Fig. 11 Time series of annual NH; — N concentration after

storage reconstruction of Taiping Waterway
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Tab. 13 Comparison of overflow times of section water quality

exceeding the standard after storage reconstruction
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Fig. 12 Location of inspection points
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Tab. 14  Model validation data
) COD NH, - N
BRER T | e | sk | koW
K/ (mg - L") | 64.4 77.2 4.35 5.24
¥R/ (mg - L) | 56.6 53.4 3.74 4.12
PULEIFR/ (mg - L") 46.6 55.1 2.97 2.60
SRR/ (mg - L71)| 45.1 44.9 2.65 2.40
WAF/ (mg - L7 | 44.5 38.4 2.54 2.80
AR R B 0.71 0.65
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Tab. 15  Analysis of model evaluation results
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