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Fig. 2 Influent flow of the wastewater treatment plant
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Influent water quality of the wastewater treatment plant
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IKIE /D, AR 22 WAFZtE T AN IOV it T 1) A B R R (TN 6.5~8.0 m), [ T B R BECR A28+
HEEAZN, HATH KA LIT, dAE B o) 21 T K A B MRS K M

HERE T AR R GERZR IR EE, 0 T 2019 AETFJE 15K RGP BUE RO H, X4 BRI SRK A
FORBLEAT BUZ W S TRl T H 25T B AL 55, OV E MG EE TARMSTROTE R Bt %, rlh
HoKk #4: H s 4efe g &

3 EANRANRRILIEAE

HEZK RGEAM AR IR — A M T K Hm FR K AR IR ISR K . AR AK IR AT HE K %9, i T0F
%R XN RIS A il HLSCta f TS IR R, D AHEBR T EE R R . 74k, FRKIRS . JETHEK
SER AR EEME B SRR, - ELAE B IX B A i A b © 6 IUAE A L e HE A 3R AT T ) (B8 1 HE i = TS KA
), P 7K AGS FIRR KR b T R K AR SR AR e X HE K R GE ARk B 2R R
31 EXRMTRNEEITMH
310 ZEEZ ZRHEEE NETHEK RGAETTRLR, A AR IR FMEHE A E L T kA B &
HEATSCHBIN B, SR PEAL S BB AN R K A B BB Ie AR, LIEIEAR I 225 . FE 7788 SEBR /K 7K B
AR, ZWAETEIE T B XA K SR D e B S I o TSRS X g 10 25 LA 45 T8 Fn
FU/NX A T8 RSN K A B B EEAT T S, B E HEK R XA AP Sk AT BUR AR Y5 K SR Y 109%~20%, 85
FEPANIAE K 50~75 m¥/(km-d) T, MR L HR K H oM TR VD SR, R R bR LR . CEAMEKBE AR
) (GB 50014—2021) Hr AR 4 [ Py MIFFE S A T A I 9 22 5048 AR L, ansk 1 i .

x1 RBEREZFHRERXMTANEE

Tab. 1 Groundwater infiltration amount of the catchment analyzed by the empirical value

lAc =23 G FRBRI HTFRAB R
1 25 45 AN K AE50~75 mY/(km-d) i (0.75~1.31) JTm*/d
2 (=AM 5 E ) (GB 50014—2021) PRI A V5 K A 9 10%~15%1 1 (0.30~0.46) Jim*/d
3 GB 50014—2021" H AR Z 545k IR A V5K SR 1910%~20%1 (0.30~0.60) JTm’/d
4 GB 50014—2021 1 fl [ 2 845 b A W55 DX I B SE T AR P9 <0.15 L/ (hm?s) <11.7 Jim¥/d
5 GB 50014—202 1 £ H LR bR BIRSS XS A AR P9 4220.2~28 m/(hm?-d) it (0.18~25.2) Jim¥/d

WF9E X 2021 4F H ¥ K &R 3.6 J7 m/d, 15 7K HERC R B 0.85, H A5 23118 5 A 15 7K Bt ol
3.06 J7 m¥/d, FEE AR | SRR, vl A X T KABRER. BTH X, K8 E
R R KA LAR, PP A B e 2 06 (1 BRI TARC, v ) A 5 [l ) e PR A il LA D) il 55 B T AR
RFEAEPL IS, AR UIEA DX I8 N A7 7R 5 22 1 A T il HlE /K A8 T8 100 A T e X3, PR e LAy 235 SR iy PR
WE, AR YR L CEAMIEK S RRIE ) AT H ALK TS bRA A 45 RAE (0.30~1.31) J7 m¥/d, %%
P AR X IR S PR L o
3.2 AyREeE N T EERAG R X NS K AR A B I SEPRIE AL, F 2020 45 11 A 22 HAI
2021 4F 11 A 10 H R RER) X R XN 3 405 K88 TR A R A B EIET T B . HEKAEEA
BRI E T A 3 R, BRI | bR ROK A E vk Atk . AR UGRE R PR ROK &
Ek. RIS ER B B RIS, S AR B LRk, FEHERAE KRG, TR AT IE T,
A B T A, AR B N A B . TR T SRR, A R AR LKA
AR =X AW S IVZ 7Y AN

3 B AR IE (0 AR B0 RN B 0 B Hs 3 2 iR o AR R 3 KB KA B =20
111.60, 86.78 11 22.00 m*/(km-d), Hrh 4Bt 1, 2 2535 T35 1| PR iy Ll AV BR 208 b, 45 B 3 4551
T R, R R B AL L 808 . SRR S 7 T Y 25 5%, S S BOLH R /KB AR 200 . R4



110 KoOF K BB L B W 2023 4E 8 H

B HTAE E CCTV (B E 1 A KSR AT A, 3 S8 A B 1IN T — 408 T ki (S, 73
Gb 2 ZRAETE X I AF ARG DAY 2RV EE, (H IS0 -l 1 — @AM RK A B i, X R |
LS M PEBR A ) 52 B RE T . LT KA RS PR 3R A 52 M T3 22 FRCA 8 T B B , [ i J A 1 AP ol K
Mo ARAELL B SIS, 456 i XI5 KA ORLRE, 75 21 7 DXCRE Ml TR K AB R (0.33~1.68) 1 m/d, 1
{E 1.01 J7 m/d, FoF BRAEAL T 2B AEvL AT RS R P, 7 BIR (R0 B g, 3k 2 DCAE I g 3l R KA
FOARBUAH L 230 3 DCRE DR ™o o R — e X B A8 2 Pl Ay S22, DRI i 1 R B ) L7 12
AIPEAR S R BAT —E R AT E M, HARE R N K A i i RECIR L
R2 SKEENESEUANERL
Tab. 2 Field measurement test of pipeline infiltration amount

WE g T TRR Bk et T PR SRR AN TR
HB1  WSE DN400  69.8 2.0 1905 1 i 14b 0.07 020 135 111.60 1.68
BB WANREEY DN4o0 802 2.5 25UETR. 1AEA, BB BTN 0.06 024 154 86.78 1.31
BRI WIREEY DN400 1000 3.6 2ZEEH, 1A, YUBUCH] BB TR 0.08 0.15  24.0 22.00 0.33

3.3 ARBAFAER Tk KBURE R TR R R A T K A 6475 e A R s R (PR SRR AIE
T RBEATHMKA A, i TR BARFAE R TR A8 9 Fp Ak J3E 22 BEA MR A B E AT A2 S, TR Ik ] 3 1o 78 1Y
HR RS RE AR TR e B, SR R GE AR BEA T e A A BN B, Herp (D A HPK R Gk
AT R, 2(2) MHPK R Gl o -

ON = Osw + Qgw )
OINCIN = QswCsw + QowCow 2
Rgw = Ogw/Qin X 100% = (Csw — Cin)/(Csw — Cow) X 100% 3)

A O, O A3 R R T5 KA B Bt K B FK B Qsw. Csw 2391 R | X R A 75 7K 8 FTK B Qgw
Cow NHLTF K ABEAIKIG Row HHE TR AZ L, BIHE T /K AB & S BoKEa e f], Rt A5 ™8
FERE

FR A A B ARFAE PR A 358 RO 0, BRARL %) K B e i PR e A ] A HE /K 2R G /K R U rp o B AT I 2 R vk
25, [FIBTAE N BEME 7E 2R Wil . AR PR SE bR A, X N HB R KK B R4, #i T 7K COD ¢ BE vl L Z g AN T
(Cow=0 mg/L), Kt COD 845 1T LA A 7] K ffe PRk i 22 57 J 38 A oK, I LA SR Ul A /K AL B4 22

2T COD TELRWEMAY, PH R FH COD 8 h5AE M4FAE H T 100

HEATHLT K AT A BRI IEA 9| s
T AR K JEUE 5K B9 COD W Caw. Xt H K 4 s0f CE

379 ALK P75 AHE T RRIET TKBORRERL REE € (]

S S ST Bk 2 TR A O HE RS BRI L G A5 = s0f

TollAinll . 2 SRR RN 3 R K S HEROS K Y 2 40f

COD 43R . T 4 B 7R, A I P Tall Al 35 2 7k =30

R %, COD W B i BT, 36 COD £ T 100 mg/L i

FOHE DS 91 A, 5 Toll Ak F1 B 46%., 3564043 LB 77 NN

Tl B T A R, S B 5K B O 9 S S SO

N N Ny NS Q- \}
S E
L COD #e i fl/(mg L)

2 TR RN X OB RO B, (R
COD ¥ £ 5 F Tl Aol =253 4 7€ 300~400 mg/L. J& B4 R SR COD AL
TLLLHER COD #e A 2‘020 EE%FHﬂUiFHﬂ(EiHﬁT Fig. 4 COD concentration of sewage discharged
HIACT- 34, 1531535 COD Wk BEAE iz Fr IX A= V5 7K ) 38 by different water users
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WHREE Csw, THHEF/KE N 3.16 J7 m¥/d, #2317 2021 4F 3.6 J7 m¥/d A X H ¥ 8 /K E, Hi a5 2 0 H# S
A V5 K e B AT AR AN B X Y SEBRRIL, TR 25 0N Csw=158 mg/L. % &3 XL, 15 K7L E W
R K 2 BE I TR) A K, 45 T AR W Ve T 231 COD PSR i), B A% 7.5% 11, Bl Csw=147 mg/L.

O, O HUGESE 5 AN BRI KI5 K A B ) 1 A
H i 7K /& F# K COD ¥1{a, i [&] 24 2021 4F 9 H
24 HZE 9 H 28 H(5 Hb/KER AFR), HRAR
BURK T HEAK K K AN 3 R .

PG (3) X2 5 AR RN TG KA BT K
7K 2 R T T PEAL, 5 R E 5 PR, B4 54
BRI A X HEK R KA B RIEEA 0.77~
1.46 J7 m*/d, B4 1.1 77 m*/d, # F/K B H K 18%~
34%,

R B (EVE Z BT 2 PRl R 52, &) 538
AN [v] s DX DA 25 SR 22 S K, TS 28 3 B IX 3
T 200 (E, 15 BB fuF (0.75~1.31) 7 m¥/d,
YA 1.03 77 m¥d. B COD 7 Bk 5
TIZ S, A 53 5100 (0.33~1.68) 77 m/d
F1(0.77~1.46) 73 m’/d, ¥J{H 53 514 1.01 J7 m*/d F
1.12 J7 m¥d. Zi& LA E 3 Fhos gk 9 PTAE 25 51, 155
F IXHL T K A A B /D (0.33~1.68) 71 m¥d,
B3 1.01 75 m/d 7E Rz R X H 2 H R K
ABRIHHE.
32 MRANARANE=FE

WK HE A TG KA T, K o5 6 HE TS 48 1 ik 23 [,
REAR TG K R ROR, 3 R0 X 305 /K s 3,
B KR o @At X LA M TS K AL BRTR |
KK AR, PE— PR XA A M5 e,
P WIRES I

Orpit = OriN— QN Rrpi = Orpir/ Qrin X 100%  (4)

A Orn MR X R i5 /KA B 7K &5 T
OnN PEZLA ST KABE, Kt Oron 778
SR KATRAB &E; Rron o8 KATRABE
P R K B K Y A

Ay BEHL 2 A~ LAY L R H A, B FHA N
3R RR (GESE 3 Rtk & V) KB40 3 4
TSR K, W) K AR Sk KGR Bl dn & 4 fir
o HRR 5T R KK &K AR B B 2%
5, BT R SR FHF 40 B B 7K I A 1) 378 [
FilE,

WK B TN A E] 7 X HEK REE K ATRLA B
WM A RN EL 6 Fis . Fh R SR 1 SR

*3 HBAEXFK[HKKR

Tab. 3 Influent condition of wastewater treatment
plant in typical dry days
A A K HbKE/(m*d") #H7KCODHJ{E/(mg L)
2021-09-24 £ 42 960 116.7
2021-09-25 Z=& 43 325 94.2
2021-09-26 I 44 645 96.1
2021-09-27 £=& 42 390 98.3
2021-09-28 i 47 085 110.3
5 N
JRAE TG K Hi Rk
240
g
5 3 287 302 543 366
= 7 66% 68% 69% 78%
o 82%
i 2F
2
= 1
146 1.44 130
077 349,  32% 3, 1'?,5
B T T D
™ x “ () A S
v Vv v
& ¥ & & »
{ { ) ) )
5 » » » » »
H 15
K5 AR RH T Kig ABE

Fig. 5 Groundwater infiltration amount of sewer system in
typical dry days
F4 BRI KRR
Tab. 4 Wastewater treatment plant influent and climate condi-
tions of typical dry and wet days

Hit) k& H3EcoDp/

H H i KR

(m*-d™) (mg-L™)
2021-02-23 ESN 38 450 95.90
2021-02-24  Z =G 38 466 95.62
2021-02-25  Z=n~iE 39186 93.61
[CaERE LD
2021-02-26 T 45 834 71.57
2021-02-27 /W 53160 85.40
2021-02-28  /MNE~] 48 060 85.52
2021-06-10 ] 44 660 74.00
2021-06-11 H~z= 44 460 75.30
) 2021-06-12 H~z= 44 140 87.00
PR 2
2021-06-13 T HI~ERFERT 58355 149.60
2021-06-14 FEI~EHEFER 56 280 100.10
2021-06-15  /NREI~HF 54165 103.50
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AJEKEN 3.87 7 mY/d, FEFIJE Y Oron 8(0.71~1.45)J7 m/d, Oron N 16%~27%; il 2 2 RIE] AR K &
H 4.44 J7 m¥/d, WS BY Oron M(0.97~1.39) 71 m¥/d, Orpn H 18%~24% ., WEUR G HT4h S L BT, (Rt 27
EAFRNFEN AR AB =YL IR (0.71~1.45) 77 m¥/d, BUHIE 1.08 1 m/d YE iz A XK ARAB BITPEASE

Tl RRASK b 1 s 2
88 7 ‘}E ) 1.19
sl MRKARAB = 144 24% 5o, 0.97
~ 27% 0.94 18%
; 0.71 !
5 5l ! 19% ~
E 16% FARPHIAA: 4.44
iR, [PRTHIAURS: 3.87
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B -
o 3
2
Lot
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Fig. 6 Inflow and infiltration amount in typical wet days
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g b, MRPE /K S8 28 K IR AE 15K & 3.06 J1 mP/d, Hi N /K A% 4(0.33~1.68) J1 m/d,
PIE 1.01 7 m¥d, BT KERKABEN 67.0 m¥/d, FILEK H I KEIEAGE R (3.39~4.74) J5 m’/d, BI{H
4.07 J7 m¥/d, # FAKABE Row K 24%; TR IR A AB &84 (0.71~1.45) 17 m¥/d, ¥I{A 1.08 1 m¥/d, Hf;
BEKHR 71.6 m*/(km-d), HICF R K EPEAG{EN A (4.10~6.19) J7 m¥/d, ¥{H 5.15 J7 m¥/d, F/K ARA B
Lt Rron H 21%.

4 % iE

EEXHG KAL) K | KRR ARG, T 2Rk K R A s, AT A SRR R o R I5 7K
ARERT G H YKL, A SRR ST 45 B AR E SO I H s it TR E S %

WL bR I BRI L K BRRAE Bk vl 1) R R HES RGNS KT K EIAB RN
67.0 m*/(km-d), i 1 LY SRR R IK X H M 2] A IR K K AT A B B 71.6 m*/(km-d), LS
K H KA N 4.07 J7 m/d, BERN K 5.15 1 m¥/d, 5 2021 45K 2B ACIR BN FF 6o ARTE A
XK P HE S e B A, A5 3G A IR AE 57K COD FRISHEJE K 158 mg/L, 3% 26 B H- X N /K P 7k 3%
R AT, K KR AR A TR P, MR I A K B RRAE P T AR 1S 3 B b R K A B
HMABR, B8 T 2R A TR R, X B 52 5] L X SEFRAR 00, SR K A BRI 25

& £ X W
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Theoretical influent assessment of wastewater treatment plant based on
investigation of extraneous water

HUANG Rongmin', ZHANG Hao', CHENG Haoke', LIU Ka', ZHANG Aihong', DING Rui', GUO Shuai’

(1. Yangtze Ecology and Environment Co., Ltd., Wuhan 430062, China; 2. College of Civil Engineering, Hefei University of
Technology, Hefei 230009, China)

Abstract: The inflow and infiltration in the sewer system in a certain area of the Yangtze River Basin caused a
significant increase of water inflow and decrease of influent concentration of the wastewater treatment plant. The
project of improving the quality and efficiency of the sewer system was implemented, and the area was systematically
rectified with “one plant, one policy” . During the process, based on the evaluation experience in other areas and on-
site field investigation, the theoretical range of groundwater infiltration in dry days in the area was evaluated by the
empirical value method, field test method and water quality characteristic factor method. The inflow and infiltration of
rainwater in the area were calculated, and the theoretical inflow of the wastewater treatment plant in the area under
drought and rain conditions was finally calculated. The results show that the average groundwater infiltration amount
per kilometer of the wastewater pipeline in this area is 67.0 m*/d, and the rain-induced inflow amount is 71.6 m*/(km-d);
the average influent of the wastewater treatment plant is 40,700 m’/d in dry days and 51,500 m*/d in rainy days. The
results can provide a theoretical basis for the subsequent quality and efficiency improvement projects and the evaluation
of the improvement effect, and provide a reference for the daily operation and maintenance of the drainage system in
the area.

Key words: sewer system; extrancous water; inflow and infiltration; wastewater treatment plant
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