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Application of Large-deep Multi-stage AO Processes and Double-deck
Sedimentation Tank in a Large-scale Semi-underground WWTP
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Abstract: The design capacity of Shajing wastewater treatment plant (WWTP) phase Il project is
20%10* m’/d, and the effluent quality should comply with the level B criteria specified in the Standards of
Water Quality for Wastewater Treatment Plant (DB4403/T 64-2020). To reduce the NIMBY (Not in my
back yard) effect, the WWTP is constructed in a double-layer semi-underground structure, and a
municipal park is built on the top. In view of the shortage of land, insufficient carbon sources and high TN
requirements for effluent, the secondary wastewater treatment process adopts the combined process of
large-deep multi-stage AO bioreactor and double-deck horizontal flow sedimentation tank, which retains
the advantages of high utilization rate of raw water carbon sources and high nitrogen removal rate of multi-
stage AO process while intensive land use, with a unit land use index of 0.31 m*/(m*+d™"). Since the project
is commissioned, the system has been running stably, and the effluent quality is superior to the discharge
standard. With influent TN of 40.1 mg/L. and C/N of 1.62, the average monthly sodium acetate (20%)
dosage is 43.5 mg/L. and the effluent TN can be stably less than 10 mg/L..
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Fig.1 Sewage treatment process of phase Ill project of
Shajing WWTP
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Fig.2 Plan view of multi-stage AO process
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Fig.3 Section view of double-deck horizontal flow
sedimentation tank
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Fig.4 Sludge treatment process of phase Il project of
Shajing WWTP
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Fig.5 Comparison of CFD simulation before and after

optimization of anaerobic and anoxic zone
DA HITHLJEE | ~F L R L K 7K TP 257 37 3 53531 o
0.29.0.22.0. 24 m/s, EFEAR BRI ) 0 A2, (EIHLE
= L TR A7 B U T A AN 4 g S DX IR A T
0. 1 m/s, FF7E—E 15 VIR BN o AR A A 401 25

SESE AR T IR AR DX PR I A L A B DA
e A TE B A X A e 2 6 B AR5 MRS 2 b R
VL B K TH B9 ~F- 5 9 o 43 5 4 T+ 2 0. 34.0. 26..0. 29
m/s , V- YA R = 114 [ s R R TR A VR IR
F0. 1 m/s (I8, FEAK T Jm i i5 e IR A AN RN IR R
AU
3.3 HTEHREIEIT

FH TR0 b 5 bk 5 25 R g A Bk
L, A7 SGHR T T RTRE SC By 2L [R5 1 2 17K
JEAl )5 A b th AR IR RN L Hh
BRI IE AL T K BTk ) SR AR N T, K B Ak
IR e s i, O 900 RA MR R 2 A Ak, Mk R R
N T i 3 W IR DI V31 7/ Il N e 1
X AN 32 MR 28 5% ) P ) SR A, At R FH 400
mm AEFE TN ST, 5 AR A i i 07 )2 A8 50
WA JEEEE K 500~800 mm. X 52 Hi1 42k 52 1 f14 355 4
Ty SR04 D) SR FHEE 1 AT+ PSR [T 2R 454, 76 AR RS 1 500
mm, FEil K @1 200 mm &G FLEE 30 ; 250 S Hh gk
W% 38 01 LB ) R A 5. 5~9. 8 m, FETEARAE S S
BRB% B I B R R/ R 1.5 m, BE ] PRV LA
2R 867 ) e /NI R K 3.6 mo Bk % IE 5 K L
IR R ] i AR OC R LT 6,

91200 mm#AAEAE
(A& m)
i
N

AN
(! 1)

O]

\

1200}

E6 iskBEESKREL MAMEENRREXRRE
Fig.6 Vertical elevation relationship between subway
tunnel and WWTP structures
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