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Key Points and Characteristics of Process Design of Shahe Underground WWTP and 3#

Storage Tank in Shenzhen
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Abstract The design scale of Shahe underground wastewater treatment plant (WWTP) is 100 000 m’/d in the dry season and an
additional 100 000 m*/d of initial rainwater in the rainy season. The design scale of the 3# reservoir is 153 000 m’. The process of the
WWTP consists of pretreatment, step-feed multistage anaerobic-aerobic ( AO) biological reactor, secondary sedimentation tank, high
efficiency sedimentation tank , precision filters and ultraviolet disinfection, and the effluent water quality is required to meet grade B
standard of the Shenzhen local standard Standards of Water Quality for Wastewater Treatment Plant ( DB 4403/T 64—2020). Among
them, TN<8 mg/L. The sludge treatment process includes mechanical concentration and low temperature heat drying, and the sludge
is transported out for incineration after the water content is no more than 40%. As the first fully underground water pollution control
complex at home that deeply integrates the WWTP with the initial rainwater reservoir, the project innovatively adopts step-feed
multistage AO and “3W” ( Wet-Weather-Wastewater ) process. Based on this, a system solution that can realize the high-standard
collaborative treatment of large-scale sewage and initial rainwater without greatly increasing the volume, investment and operating cost
of wastewater treatment facilities is proposed.

Keywords underground wastewater treatment plant ( WWTP)  3# storage tank  water pollution control complex  collaborative

treatment  step-feed multistage AO  “3W process”
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Tab. 1 Designed Quality of Influent and Effluent

izt TEKEK HIH KK Hk
COD,/(mg-L™") 400 100 <30
BOD,/(mg-L™") 200 40 <6
SS/(mg-L7") 300 470 <8
TN/ (mg-L™") 40 10 <8
BA/ (mg-L7") 32 7 <1.5
TP/(mg-L™") 5.5 1.0 <0.3
FRBHRE L 2y 1x107 / <1x10°
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Fig. 1 General Layout
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Fig.2 General Layout of Underground Box
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Fig. 3 Renderings of Exhibition Promenade
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Fig.4 Vertical Layout of Underground Box
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5 ToKAIT 2R
Fig.5 Process Flow of Wastewater Treatment
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Tab.2 Main Designed Parameters of Treatment Sections

5 TiH (10T m*/d)
FLRE A B k7K 3 B (75 7K) il 144
HLAS 2 6 KEMETERE R 1.5 m, HATEE R 20 mm
T D KEE 3 H,0=580 L/s
FLRS A B2 87K 3 5 (WK ) il 144
HLAR 2 6 MR 1.5 m, HEIEE 9 20 mm
T D MKE2G,0=753 L/s
R B MR TS I (75 7K) Facil 2 H%
AAAR A 3 &, MRIES 5 mm
Dbt {5 B ITE] A 5. 3 min
RS I B MRS TAS It (TR ) pixil 1 4%
2% A 2 &, MEEE N S mm
Dbt {5 B R4 3. 0 min
3.3.2 AYhbIE I — B A0 BON W K 1) EE R X, B F=

A TREYE BRIy B2 ik 2B I T5KR 2 Sk e L Se sl i iR
AO T 2R “3W L A RO N T B S RO BERI, 3 A 7K A 2 sl A3 T PR S e i 2 58 2.3
PRAAIXAN 3 LSS AR B R X S8, e, BEBRSR I, BETTHERELBION 5 2 3 2 2, W
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Fig.7 Operation of Biological Reactor in Rainy Season
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Tab.3 Main Designed Parameters of Biological Treatment Section

5 T H R [FEs
AW SR o 24 24
-4 S B I ] /h 21.0 10.5
PRAIX 45 B B[] /b 1.0 0.5
B S DX A B R T/ 9.0 4.5
S X S R I TR) /b 11.0 5.5
G B 3 3
A BN 43 5 R S/ [ kg BODs - (kg MLSS-d) ™' ] 0. 095 0. 121
FARBOKH/m 9.1 9.1
75 PRSMAT L 50% ~100% 50% ~100%
TR M3 L 0~100% 0~100%
K 6:1 4:1
FEOE R #EE ot 4yl 4 JEE FRVE 4 4% 4 JIE R 4 K%
R A/ [ m® - (m®-h) '] 0.99 1.32
WP RS/ m 52.5%7.5 52.5%7.5
HHOKIE/m 4 4
333 VRECADI R E B R T2 Hool BT BT £ T SR

AR TREGRIE AL PR P RG IR BE o AR DLDE M S 5 ARPHLT 20 RS it i D) 3= RS B RRBR 155 B0 7K o £t
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Tab.4 Main Designed Parameters of Advanced Treatment Section

TZB TiH 24 =
TR BE = AT TE T SreR 24 2 H 2 41, A 2 H

TR D45 R I H]/min 2.32 1.74

A IR £ DX 45 B A 1]/ min 2.32 1.74

ZLEEHbAS Y B H]/min 5.2 3.9
PLIE IR /m 12x12 12x12

DIVE A BOKE/m 6.35 6.35
DUVE 5% B 1 6]/ min 35.11 26. 30
%ﬂf%"ﬁiﬁ/[m}-(mz-h)’l] 15.32 17.23
Wi L / magf%ﬁmwh $ﬁoifumvh
w2k , 1 £ LGRS Q=10 )T m’/d, 2% AR IAE S Q=10 07 m'/d,

P=56 kW P=56 kW

3.4 SiRAEIZIEIT
YK BT s e R 22 ¢ DS/, 5

AEPRFEREANEL 8 F7R

B8 {5ieAbBlAtE T 25
Fig. 8 Process Flow of sludge Treatment and Disposal
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B9 fegtinukslith
Fig. 9 Traditional Vents and Escape Hatches

B 10 ks ripaity
Fig. 10 Concealed Vents and Escape Hatches
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Tab.5 Effective Volume and Emptying Time of Storage Tanks

i H HRER/m’ JiZs A/ d
KU (4% 2.377 2
KU 24 E 1t 1.571 2
KD 342 15.3J7 2

2 ST A 5 b 0.3277 2
it 19.42 75 -

WE MBI AMAER R 15.3 F m’, RF
144.0 mx92. 8 m, AROKGHEH 12. 6 m, #KEEH K
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