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Engineering Design of the First Semi-underground Sewage Treatment Plant in
Hangzhou
WU Jin-xie, CHEN Wei-hang, @ ZHOU Hai-shan, @~ WANG Wen-ting, = SHAN Yi-wen,
XU Ting
(Hangzhou Water Group Co. Ltd., Hangzhou 310000, China)
Abstract: The Qige sewage treatment plant phase IV project in Hangzhou has a daily capacity of
30%10* m’/d. To address challenges such as the urban land scarcity and heightened environmental
expectations from residents, the facility is designed as a double-storey semi-underground structure with a
covered top storey featuring an ecological themed landscape park. The sewage treatment process includes
an A+AAO biological tank, denitrification deep bed filter, ultraviolet disinfection, ensuring nitrogen and
phosphorus removal. The treated effluent quality exceeds the grade A standard specified in the discharge
regulations. The project offers several advantages including environmental friendliness, land
intensification, resource utilization, and flexible process operation. It marks Hangzhou’ s first semi-
underground sewage treatment plant. Moreover, compared to the first three phases of the Qige sewage
treatment plant aboveground, the area required per unit of treated sewage has been reduced by 31%.
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Tab.1 Design influent and effluent quality
mg- L
WiH | cOD | BOD, | SS TN |NH,-N| TP
Bk | 400 150 160 50 40 5
H7K 50 10 10 15 5(8) | 05
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Fig.1 Process flow chart of sewage treatment plant
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Fig.2 Vertical diagram of construction form
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Fig.3 Aerial view of sewage treatment plant
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Fig.4 Sewage treatment function zoning of integrated box

3.1.1 KA S it K2R By

BERLAS ML 6 15, M 2% (BT Bt 10 mm , B2 96 % 2. 6
m, BB MR 0. 752 mYs, LA TR 3 kW
T flr IR e 2 M RS — R ML2 B LR T R4
kW,

W KIETIE 8 G (6 JH2%%) , 4 B8, G
12 736 m/h, %72 100 kPa, D15 110 kW,

3.1.2  Anks i K i < iabith

B 3 A S A A A 8 5, AR FLIATBR 3 mm,
HEIH YL 900 mm, HL 5 IR MHA & 0. 76 m/s,
B KW BEE e & e B4 &, 1
BIUE 2.2 kW 4HAS M AT i — 20 2 B s oK rh
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i 2 UEIEAL 4 65, BR B U)K 0. 37 kW T K15 T
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BB 4G . WIVL AT KPR KPR RN
] B T A, LAk A A A Ak B ) A AL A7 T, 4
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3.1.4 AWt

RARAS AR E Y B Btk B RURI R BRSSO, 2R i
R A+AAO B, 15 B R137 ¥ U S A AL B (A BRI
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Fig.5 Structure diagram of biological tank
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Fig.6 Process flow chart of biological tank
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U8 A5y it it A B S 2 i A TR DR D it 1 7K TR it
Ak, DA 2 A A o 2R r i T 5 K
3.1.6 il

VIR J) o J) Hh 00 2 JE e 12 4%, it
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JEE 2. 44 m, BifR 2~3 mm, K IRKE 0P A4 38 2 2
450 mm, $i 4% 8~40 mm, S Al fb UR PR UE L GE if — 25
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%), BB 1500 m¥h, D75 kW B g KL 4
BEH1E), 06 KA 4602 m'/h, B4 515 160
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SBETHAE HXE 40 000 m/h; A= 4 4b FH BRI B R
6 M, S AR EE X 160 000 m/h; ¥ Ué b 3 B
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Tab.2 Actual influent and effluent quality

mg-L’l

i [ COD | BOD, | SS | TN |NH,-N| TP
SEREK | 2782 | 107.6 | 119.1 | 349 | 264 | 4.35
SEEIHIK | 13.2 0.7 37| 68 0.2 | 0.10

FR B P 2 8 X 75 K A B ) By i 2
4 500~5 500 7G/m* ( H 7KK BT R B K —9% ApRifE)
TR EME A 14181270, BB K Y
4726. 6770/m’, TREFE R AR A3

b B 25 K A B )R E £ B Rk T R
M b5k AT N 3 X T K AR BB AT
WL N 0.7~1. 3 0/m* . % TR PR B ALY
1. 04 JC/m?*, BN 28 AR 2 0. 78 J6/m?, B 15 7K Ab
FRALFE 0. 38 kW -h/m’, B 25 71 R & &AL SR 01 24
FE47. 88 mg/L, B IR L TREN LA Z5HE 2. 15 mg/L.
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