oK AR 2025 ,44(4) .182-188,202 Water Purification Technology

TEER. BT 3 T 05 KA B R B 1], HokER, 2025, 44(4) . 182-188,202.
TAN S Y. Design case of a fully underground WWTP in Foshan City [ J]. Water Purification Technology, 2025, 44(4) . 182-188,202.

FLTESMM T KAE ZiTRG
IR
(B A RA R, )AL 528200)

# E [BM] ldEiE K T R K —2% B fRdE” EANRET R KIS BAATEh TR BHEBOK BT K R R
Fic A LU AT ORI R A2 AT TP AR R, BRAITS K 32 X TR S R R, i LT R b b s K AR B S PR bR e TR
)k g e i N KA B [ FE] 5K AR G AR SRR 10 05 m®/d, H KA 06 2 (A T 7K b 3T
S HE R UEY (GB 18918—2002) ML L (2006 4F- KA ) F—4% A BRifi, 3B A2 JE T~ 2R 48 H Oy Bt (AR 48 7K 15 G o HE ik B
{8 (DB44/ 26—2001) FCTTI KI5 e HE bR AEY ( DB44/ 1366—2014) FA N 48 BRI | 5 A8 8 75 1 2 (b 22 7K 3R
BT BRI (GB 3838—2002) IVASIKARHERY 1.5 me/L, I T B H /K $RAR 22 IV K ARV A T 157t 25 [, /K A 38 T2 20 5% T il
I3+ 52 A AR/ R/ 48 (AAO) AL T2 - R B R AE W I SR #4 ( MBBR ) -+ TR 35 125 2800 17 il + 58 A1 42 il VP #3 2 (A AR
AR " B R TR E YR R+ B B R+ 2 BARER R P ERGIAREG KT N, [#&R] ZLREETES N
IR S REARE A%, SR M LU B2 64 000 m® ALk AR R T LA B, SE30 T 4 HboF) A e R Ak, RIS RAIE T 2200 | 3838
fHEHE | R AFso WSRO, B 25K NIRRT TANL R Rk se )1, [ 4] i TR LT o — 2 T X T5 Kb
BT MR THZR TS TR, AR IEE A XUE B8 55 = W5 K AL BIARFF ), SCE EB|AFH TR T 2RE &SNz
EEOLENE A TR R AR

KR AU FRITKAE) T (WWTP)  RiFSRE fnsid TR m&ESH BENEN

FE 5K S TU992 XHEFRER . B XEHS: 1009-0177(2025)04-0182-08

DOI: 10. 15890/j. cnki. jsjs. 2025. 04. 022

Design Case of a Fully Underground WWTP in Foshan City
TAN Suyun "
( Grandblue Environment Co. , Ltd. , Foshan 528200, China)

Abstract [ Objective] The current effluent of a wastewater treatment plant( WWTP) in a certain area of Foshan City cannot meet
the discharge water quality requirements of the Action Plan for Prevention and Conirol of Water Pollution. At the same time, for the
purpose of cooperate with the construction of the north gateway center of central axis planned by the Foshan Municipal Government and
reduce the impact of the WWTP operation on surrounding environment, a WWTP in a certain area of Foshan City has been upgraded
and constructel into a fully underground WWTP. [ Methods] The comprehensive treatment capacity of WWTP is 100 000 m’/d, and
the effluent is subject to the Level A standard of the Pollutant Discharge Standards for Urban Sewage Treatment Plants ( GB 18918—
2002) amendment list(released in 2006) , the stricter of the Guangdong Province local standard Discharge Limits of Water Pollutant
(DB44/ 26—2001) and the Fenjiang River Basin Water Pollution Discharge Standards( DB44/ 1366—2014). Among them, ammonia
nitrogen implements the standard 1.5 mg/L for Level IV water in the Environmental Quality Standards for Surface Water ( GB 3838—
2002), and reserves the underground facility space for the water to be upgraded to Level IV water standard. The water treatment

¢

process adopts “pretreatment+combined anaerobic/anoxic/aerobic (AAO) biochemical process-moving-bed biofilm reactor ( MBBR) +

magnetic coagulation high-efficiency sedimentation tank + ultraviolet contact disinfection channel ( supplemented with sodium
n

hypochlorite) ” , the deodorization process adopts" biological deodorization+ion deodorization+whole process root deodorization ", and

it will introduce the application of smart WWTP for the first time. [ Results]  Since its operation, the effluent and atmospheric energy

[YFSHHE]  2024-08-31
[EETHE]  Phlmmssidtis ka8 s = s THE(2018-440600-77-02-819609) — ik R kA% HE( 2018) 11 5
[BEMEE] EEH(1990— ), &, TR, EEMNFE5 KA TR 5ia 80 TAF, E-mail : 544705964@ qq. com,
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of this project have remained stable and meet the standards, compared with the original factory, it has released about 64 000 m® of
green space as a municipal park, achieving maximum land use while ensuring smooth processes, convenient transportation, and good
landscape visual effects,the application of smart WWTP has also enhanced the industry’s intelligent competitiveness. [ Conclusion ]

This project is the first fully underground WWTP in Foshan City, a demonstration project in Foshan City, and also selected as the

benchmark plant for the third phase of " Double Hundred Leapfrogs" wastewater treatment. This paper mainly introduces its design

scheme, process flow, equipment parameters and operation situation, etc. , provides reference for similar projects.

Keywords fully underground WWTP

design scheme

operation status
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process flow equipment parameter

AT A TS K A B T V5 G 9 HE TR ) (GB
18918—2002) 1Y—4& B Frifi, 7 10 4FYiz 5 W H] 3
IKFRE AR, BRPIZ XI5 7K ) HEBRR AL 77
R B IR TS K Ak BT S e W HE RS ME) (GB
18918—2002) (2006 4F- % Afi ) B—2% A FRifESh , il
WG R T AR AR b 5 b E (K TS G W R R BR (E D)
(DB44/ 26—2001 ) Fi { P VLI i 37K 15 Gt HE TBObR
HEY (DB44/ 1366—2014) 7145 Ky ™ 4% () B o, 53 A1
R T 3R K A BE i B AR vE) (GB 3838—
2002) P IV ZEKARUERY 1.5 me/L™ a5 K 4b 3
TR P Ak 3+ 52 45 X [ R A/ i 48/ 348 ( AAO) |
HAL T 2R3 R A= M B8 T. 25 ( MBBR ) + 1% 1R 158 125 &%
DUTE M+ 28 S e il TH #5208 (il LA R o) 28 JF
T BA A PR SR AR 1 23 8], SRIE H KGR
2 MBEITAR
2.1 igitKERKE

15K EE )RR K R R 10 7 m/d[ T
TAERE(K,) = 1.3, HKHEBObR 1A AT 35 2
(GB 18918—2002) (2006 4% i) M — 2 A by
A IR R T AR 4G 1 T A K TS G HE PR
{H) (DB44/ 26—2001 ) F1 ¢ ¥ VL] 3t 387K 75 G HE il
FRIEY (DB44/1366—2014 ) FR#5 R fA% s e | 573 Ak
FATEAR R F I K IV ISR bR e, Btk | H KoK 5
PR IE 1 PR,

1 TR

Tab. 1 Designed Quality of Influent and Effluent
Y=Y BN Sl e e 3
g vy b R BEN/ RO SKEI
(mgL) (mgL) (mg-L) (mg-L7) (mg-L7") (mg-L7") (17
itk 380 180 320 30.0 38 8.0 / /
Btk 40 10 10 1.5 15 0.5 30 1 000
i B8 $ A 30 6 10 1.5 15 0.3 30 1 000

— 183 —



R

LU T e 4t T S5 AR PR B 540

Vol. 44, No. 4,2025
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O REARMZTE AT AR 2 FiR

K2 2T LT REARZTE X T

Tab.2 Technical and Economic Analysis and Comparison of Two Process Schemes
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Fig. 1 Process Flow of WWTP
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Fig.2 Design and Layout of Underground Box Body
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Fig.3 Project Rendering Drawing
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P A PRZ IR T s oK) AR AR R I A
ERME B ERET RS TR NS A
K HeHz FH L i R HER BEAT 22 T SR 4

3 BEITER
12 T AR RIS | FEAE T iz 47, ok
FaE SR HERR , 2 J5 I —4F (2023 4F) 1y H 7KK BT

BTEAT I N E HEEIER 3 iR,
®3 2023 %) HERAOKBUES (BRI mg/L)
Tab.3 Influent and Effluent Quality in the WWTP in 2023  ( Unit; mg/L)
HEK Hizk
Ay
COD¢, BOD4 A TN TP SS COD, BODj4 RAA TN TP SS
1 H 151 88.4 15.0 18.2 1.94 92 7.0 0.25 0.08 9.24 0. 08 2
2 A 143 77.1 17.4 19.9 2.21 101 7.2 0. 60 0.11 8.45 0.09 2
3H 165 77.2 21.4 24.1 2.58 129 8.3 0.25 0.13 7.95 0.12 2
4 1 167 74.9 18.9 21.8 2.23 142 9.1 0.25 0.10 8.77 0.11 2
5H 186 89.7 21.3 24.3 2.38 157 8.8 0.25 0.11 7.68 0.12 2
6 H 175 78.7 17.4 19.4 2.10 189 7.5 0.25 0.14 5.13 0.10 2
7H 166 77.0 16. 6 20. 8 2.27 122 8.0 0.25 0.12 5.74 0.10 2
8 A 160 75.3 16.3 20.0 2.30 111 10.2 0.25 0.10 6.18 0.12 2
9 H 120 68.0 11.9 15.7 1. 81 89 8.0 0.25 0.07 6.16 0.13 2
10 152 72.1 17.0 23.3 2.23 118 5.8 0.25 0. 08 7.63 0.09 2
11 A 163 83. 1 21.3 27.2 2.41 114 6.5 0.25 0.09 8. 19 0.08 2
12 A 178 91.5 23.3 28.0 2.55 103 7.1 0.25 0.09 8.17 0.11 2
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b+ 2SN I (R LR SR AN ), KRR E ik
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15K B R G V)4 5, ka5 42T 175 K Ak
B T5 kb R IR R G REAR S PR AR I DL R
TR R IR B A P 4T

(2) TARB T A A B R , 5 i AR
24 106. 94 m” , FE R H 4 i XUZ i 558 20, i ot
BRI R R IX L M ML A iR,
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W A HE | R AP , KB 5Tk 5 380
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Yrr i A AL R R R 2 R DR, A
itk A A AAO AL T2 -MBBR T.2, 315
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