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YRI5 KI5 S HE R N5 K S AR A A

& 46 T ok 452, KROISS H, & 19 12, VAN LOOSDRECHT M*,
DAIGGER G T°

1K S R A BR A FIE R AT, H2% 2142135 2. M HE KRG RAF, R 2150215 3. 4Edugh Tolk k2%
IKEAFHREHMRIT, gdg, BHF] 1040; 4 RR KR T RFEEHEARR, RIRKEE, fr22 2629 HZ;
S5.EOR R+ RS TRER, BHEIM, £E 48109

I - TIREY & L€ SNy ey py V&SNP £ I TRV ST 7k |/ 6- oraa i R IR EY & U HIE S
AT SEL, BT /K ZRGER R i U e AR 2 Y U I R T R T TS K S B IR . e, BTSSR &
GERRURIAIK | v5RARER  HAE N DBCSEH AT B, BRI AR TS K AR B R K A e T S K T
Qe A AR PR A 2 Rl s LATIRRZY 110 km? WAL RGE 100x10° A HAYIRIX 5K R G MBI, R T
B 2 FOF LB TR s . BARPRANTIRER, 0 T 2 MOnAS ARE IR, MRS RS SR F AR
Tt A5 R R T 5 7K s Yo v s M R B EA T TP 2 RO IR 2 [ R b2 [ R T T K HE TS
L TR PR R R AT 15K R BB TRER P, RABSEE

KHIE TS KHEG I TS RAE IR SRR T KA TSR RGE MATK ISR

WG KA PR LB TTE AR . ERRIIMK AR, TEKA ) S RETT . B A2 K AR
WA, EWITGK RGIE TECRI SRR, BRI KA R R E RS —. Uk, &
G FRl N R T V5 K AR BT $R T RO X BB G 55— R T8N, AR BHBR T R ERUKIRBIS:, Kk
BRRASAFR T BEUGE . A4F (2024 4F) $20 TH HbR: S48 2027 4Fi57K 403 7K BOD, & T
100 mg-L™" AT A= 15 V5 7K AR BRI 5 ik 90% LA sk 2022 4FHE 5%, [RIEHT A= 36 15 /K 4 hilidE
ik 73% VAL, e R T YL B HIE . o TR IR s K s s e, R IR ER O A E KB
U8, BARTEIGAS DR, A4F (2024) FrEe Rk KHELLRE S48 1 T IR KI5 YelE R e
WM BTG — ZR 5 AR AT 55 Ak AR

WK HES BRI T V5 /K PSR A TG S8 IR A P R G e el A s S A
GHHERSE (G 1.2 51HEIREE Werdholzli 757K M5 K3 ) |, KIKEZHRIET5 /KA
J 3 6 fap R L T SR B PR T Vs K HE G 2, (R LR A e 2 N = Y6 e Ml (R IR T 15 K R4
TSRKEFPIEERTT B A TR, RN, R TREEMINOKAR . TSR AR FERE S (45
FIFERNZE ) B0 Y5 KA K TG Y S far A SRS TG A TS Yy A i —3 S, A e i
D, XELL 5 KA BRT K B far B RS TTV5 K s e e, L, TRRZS G E NGO EARXTR . 5
FHRT A3 T V5 K TS e HE R G AN G K PSR R A — @ A DI . ASBIFSE S T R R A= 0ET5
IKRGEHARL, RIS XK V5K AR AN B 5 R B, AR TS /KB Sk i i
FREH I T TS K TS e R RS K B PSR 2 B, FRLAEARZ) 110 km? . HAFSEERZ) 100x10*
NEEX 5K R G 0, R TR 2 MO BAEER, a0 T 2 ROk i, SRR
GV R SR BI T V5 /KRS A5 KR AR A 2800 A 2K

IR BEA: 2024-09-26 XA HEA: 2024-12-29

FE—EE: ks (1949—) , B, WL, B2, FF5E0 AW Gk A B B . B T2 R IR TS K s AT, X
WK TG i i R BEOR 4%, cao_yeshil949@hotmail.com BRI (F1E &
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1 &BEMGZE
1.1 W5k ESL

WK Rgess (1) - WEsh, ft 1) 7K ToKIdEFRE R (EM) , AREMIME
K KA ERHECRZ AR A BRIZH T A RIS R I ] TR LSRR

HhIK
QI/I

@ Yk

QI +QC+QIC+ QI/I

SR

IRHTIG K AL E

1 HWHiSKkRGKETEEHARE
Fig. 1 The simplified model of hydraulic flow in urban sewage system
(Q: WAEERHITK; Qc: WBVIRITEHIGAK; Qe: TRIVHEEIGK: Qe FMRK; Qop: HllE; Qour: T5/KAEE HHIK, m*d™")
(Q;: Sewage discharge from inhabitants activities; Q.: Sewage discharge from commuters activities: Q,.: Sewage discharged from industry and

commercial activities; Q,;: Extraneous water into sewer pipes; Qq:: Overflow; Qqy: Effluent flow of sewage treatment plant, m’-d™")

1.2 WSS 3 2KIR

IR 5 K SRR R KA R K5 4t (loadings of wastewater treatment plants, WL ) 5
157K MR AT V5 7K 594 e (urban sewage pollutant loadings, UL ) Z b (WL/UL) . 75/KE RN
A 2% S5 A AL 3R A 3R TS e S R R TS G i s, ARSI R Gt I ( combined sewer
overflow, CSO) . #oidil RGeisin ( separate sewer overflow, SSO ) FAERISNRITE YW Tt %
TS PRI TS YR i (UL ) Z WAL, 15K R s =1, 5Kl
R G5 AN BRI BEARSCHA AN . i 2 T5 /KA EE) K BOD W IEZLRIFA R [FRHA R —E
B 7K S A R R

PRI TG K BRI A B T s KRG = (g, UL) FsKEHIEER . Wimivs KRS
& (UL) 24 3 288 aiEsi A (1, X (1)) « O%ARER (inhabitants ) A= % 87 A 975K HES &
(famr, IL) , aJ A HHES & PE (personal equivalent, U 2.3) eLlwFfEREGTE; QshAD
(commuters ) CHEEIRITH ) AETEES= AR AKHEG R (ffi, CL) ; @TEDE CAEdm T, ikl
R ) WA 05K RS & (ffir, ICL) .

UL =IL+CL+ICL )

P T AT RS Ml B AR T V5 K RGeS XN TAE, 1k 3 JSHRG 2 M EA L . 3 2
fr . RIS 2 N T 5K 5 e T 5 TR /A4 X R R R 2857 & AR b 25 ihiAT e ], A
I, KRS T R — BRI, FR RS L.

SRR R UL/IL (1+ (CLHICL) /IL ) FEFRAT I O AN TR 5 G i far it UL Y BTRkA/ N1
TR il 255 i HIX, CL A1 ICL X5 /KI5 e 6 far AOAR T STk AN o] 2006 . Bt 28t o (2
R 45%10%, AAERH 25x10* @ #hi#E (F2k ASRTH X 2 T4, B2 ) o LA Werdholzli 15
JKALFE)#EK COD fifFI A H COD HEV5 & PEp/120 g+ ( A-d) ' (£ 2.3) VE R BRI Y4 A D

(Population equivalents, TEUL 2.3 ) A ERE 1.3 75, Fonizliis/KHESE (UL ) 2ohifEERHE
V5 (IL) (9 1.3 509, BRI w e m R 19010, WA/ H 19x10° Jish A0 ( FEERES ) |, L
et g5 KA #EK COD Ffaf il PEqop/120 g ( A-d) ™ VEREANLAY 24 5 N 24900 2 b i 43 R HETS
1.3 5, fEEFE A TG K 7K COD fifa 5 H 120 ¢ COD- (A-d) 7' AHLIH Y8 A O 554
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JERECZ HE 2023 AR50 51 1.28 Fil 1.45, FEEZINILHAEAE 1.04~1.45 Z a1

S EE R 18] 5 e 5 A [ A )5 /K AR B R AR AR AR A R T3 s RN T Bl 36 s 3 i V5
IKHES RAYFEI . 2020 4F 2 A & 4 AFiaretEim, Jbasiiasioks TR AE RANE B R A ,
FH 2 R b 76 S5 o AHXEF 2019 AEAH TR R], Jb Rt BRI 5 K b B 1 2E K COD i faf /> T
349" [FRE, MTHOEREBIRI, 2023 4F 3 A2 5 AR, AHXHT 2022 4EMIERYE],  FEERIXITEK
L) HEK COD s T 38%! ., SAbaUE A, TEFEREG ], IR A AR, nl AR
HEBR S OB, TR sh (ICU) B2 KAbH ) K farim i) E 2R . LA RGN0
FRE RN o 3.1 B HEANIRIZ ST A AR Ak 5 3R DX e sh A RN TRl 36 shxe $ak it 5 7K Hlvs 2 ELA
5
1.3 BEERGEH

1) KR, S KR ANGIE e, S5 /K RS X N K (k) SRS X A R
EMFETEK (QHQtQe, B 1) AHEEMHGEX N KR, REFIEIRTT5KREA TSI SE, R —Lk
FERBET LR () KR T AT SRR G KD, ENET SR B R B ER &
Z PR (JFmKaE=EKa 0B R E0) M. I TETXH, ASCRIRSS XK EAE RS X B 55
K. WIFTATE, U5 /KEH 3 296304, B TIEMN KR — . — 23 g il e Himix
AP TR F R RS AR . 3B AR, 3 9GS A5 KB IR A5 K . 1538 He ks kad
FHHEK (AbHE) B RRSS XK (JRTEK ) Z PP BRIFTE/KAN, 15/KAH) kB AR
MANEAK (V1) o M2Z580wK (infliltration ) 5 AFK (in-flow ) HE/NE, S5 S ENETTE
B (5K A R/ P A ) U AR, V51 e S Ts KPR R (HRTEL ) K/NEIAE )
FAEI V57K R G HERER AR T sl 28z — Y,

2) NHHRG Y E AN, A HHEG 205250 COD, BOD., &, Bifl SSUS, HAR/N54:
CrRROKTAR, —Mm s, KEACERE, HAGEKY, ERHDK R EGES] A B HRS EEE . 40
~60 g BOD- ( A-d) " (#4124 80~120 g COD- ( A-d) ') ) . 8~12gN- ( A-d) ', 09~25¢gP- ( A-d)
o HAREMM N BHES EE % F PE (personal equivalent ) &7, FVERMITEIGYLEAHANLL, HHIGKALR]
I OEge e (WL ) BREA PE {H#E X825 AH (population equivalents ) , J 32 Tl A= 16
15K HES B (Gufr ) AT i K B0, K24 A5 PE AHafe BIAS-2 U A ARG T5 e i (1
i) o BT PEACERAH 24 h WAGHEG R, 8o R 3 TR, FrABR T REMA IS4
FIHETS SRS RN, AR PE-H AR AR A AR RA TR R A & 7385 TG sh
Herm i, F—hen 3.1,

3) M BAE . FBeA% %k (dilution factor, DF) 4 i5 /K45 M HL 425 7k & (535 K +4h 3k K .
Qi QHQtQy, 1) SE M NE sHER 5 /K2 b, Al (2) 3 (3) 11535,

DF = (SCWC-# M /ERE+Qix) / (SCWC- HAF & RAL) Q)

DF = ( PEcop/SCWC ) /CODyy 3)

#H: SCWC (specific comprehensive water consumption ) AN AZEA HHKE, L- (A-d) 5 Q, A4t
kKit, m*d'; PEqo, WAH COD fFitE, g (A-d) ™'; CODy AT5/KALE #EKHEE, mg' L',

MR RAE TV /K RGN FEE,  WRRIEMTTT5 K RGEHERER AR AT B SEL™ . SR
f&5% (DF ) XIRRYSMK S CEMhakok 545K ) wli (DF-1) /DF 35, T5KEPIEER M2
X (4) 5

VKB ISR = 15 LT KRR A A 4

155 LA KRR R AR (5K Ab 315K M L 257K ) =1 (100% ) XA 5 KRR I57K 2tk
AIAERE, i n] 2 AN

W BAEUH MR RIE AN TR RGO AR (1) o RENTRS (WER/DX Fu5IRS X))
BURFR A A RN AR AREE, X EEBHRXHER RGNS MK AR AR EEA AT Bk, (H 558250
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SIOKFRAAGBA EHASE R . B IEBE A SRS s T BRI E) i i A5 A Fese ok it
Kk SN R GARAREAG HATRAE, SR HLABEAGRBEVE M RHIEIN 7~ (Fike ) B IR RS T5K
WAL .

BARMRBALFES . D15 K RGNS XN AR D, TR SR 75 K 8035 A 6 15 K AH I 5
QW BL5 K e B rh AR IR KI5 G AT (Taiokok ), TkEkmkd b s ik G, 12
A5 ORGUHFAT LU RS 3 1R M5 K R RS aUR R X . A B I A5 KA R
B AERTH SRS R 3.1 F1 3.2 1he.

2 #R

2.1 fRXME

AW X IR K = AT B X . R AT m ATk, ol . ARl o, ks T ABRZ .
EIRIX 5K ARG HLA T TRCRIEE 1T S 0GR, XA A B FIl C3 JBESRTTIS/KAREE, BEI AL B R
H36x10* m*-d™", Hr A {5 KAFR)T 18x10* mP-d ™, B 5/KAER)T 14x10* mP-d™. C i5/KALFR) T 4x10°
m>d™, HOK RGN, 15K TERKES 310 km, K2 1700 km, SMEES, ARG
o A TFHBANRIHIX, Bl R KA FNE A 335 o IRSs X A HoAtis K A B ) R KR, Bk
5K AT K 5—9 A In—BeA Tt 10%, SAEEAR, 15K HKIEAAERAAIMInRIR
TR N T A HEb R (COD, 40mg-L™'; NH,-N, 3mg-L™"; TN, 10mg-L™"; TP, 0.3mg-L™") !,
3 JETE AN ARG TRIFRZ) 110 km?, BEEIRXATBGHR L2 5%, 25 iE—LeEIRDCH (18 BEZEAHSR Tollfel IX.
HE, R H AR SR R R 3 RS KA TR RS X R AR SR A, ANFITRA 2021 4R . VS kAL
34.2x10% m*-d™", FIZK#E 26.1x10° m’-d™', FHiEfiimig e 1.3, #ZriEiEl 140 29HFmE 1580
mm. A HZEEHKE (SCWC) 229 L- ( A-d) ' H1 2020 4F 30 X 47 BOH AN 138 0 43 i R4
(92.4x10* A1) FIX Py HEKETE . P =M XL B T ™, HE RN PE{EN: 120 g
COD- (A-d) '\ 15gN- (A-d) "F11.8gP- (A-d) ', SPERKEZRAFISE A HHEG SAHLN>).
22 REXE

2 R B LR N R R A W B Ak, H S5 KARRET K 25 A i, 15 KARRE
J KX g K2 RIS KRR . TS tudh: SCWC, PE o, T9/KACER) HE/KIfEA 24 h
COD, MR (HEACHASMIRTEEAKI: 24 nIRAHE) | WHRREL A1 RA A 5K Ui
BRINF, % RS X R e AL 46x10° A0, T5/KAHE it H 44 18x10* m*-d™', 2021 4EH
PIab B 17.1x10* m*-d™!, R4 X H ¥k

o 900 5 — 2 7.0

12.8x10° m*-d ™", AEHREITEIEL 1.3, qo | T COPIE TR

€ 2 BT 2021 4F A Y5KALEE) 3K COD S 1%°
W 2N B AT KRB AL, 32 1 RF THE . 5 ED 600 - i
RHAAEFK COD WRIESAMA . X5 KR £ = 500
WHERNG KSR RIE, A K SO B % £ ool
=S mm MR 2 K, HARER. AT G o0 KR
UL, 3K COD 7E 90~800 mg L' Z[H]25 4k, 5. 200 [T LY
TRME 2RI . T, R Kk & FHatn 100
FRAY BODS>100 mg- LM, iR IR R4, 0
W BEAGEAE 1~6 Z [ ARfL, 5. T RZE0 B,
2021 FFERRIEN 1.5, FHETEMIGK oMK &
(HAKFBIRAK ) M 1/3; TREME R 2.0, :
HTEF KRR SROK s AR 17, 2 2021 4F A {57KAEHi2k COD SREER
Y TR R 40% (R 1) SRS 7R
5 2018 AESHMEHR AHAT Fig. 2 The influent COD concentration of A-sewage treatment

3EMT 2021 £ 5 A J5KANRT G plant and the corresponding dilution factor in 2021
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HAIRERICS, WA 2T KiE, 4
L RGBT HRE (AbBRE ) |, AR
MR, SRR A ATE K R 2 PR AL B A
R, mEnroL, AMZE (5—9 ) %
W, 7 A 28 HIYHBKIAS4FERKME 133 mm,
7K COD W JEE T W 2 A A 90 mg L™ ([&]
2) , KRR EL 7510 m*-d !, RiEE
K 55x10* m’-d™!, VE/K RIS TR R B2 R S K
15K PRI 3.8 f5 N 2.8 £%; [RIN, HEKIAfT R
M i/ ME (PR 2.2) o X Ssedls AL PO R E
FIAHC T RE TR IEII A BV RS, 1)
MK ARE W, fE—EA0 T, Hanl ik
TFUEER G K IR AN G K Sz
FTHRAREZM ., NP5 KFERAREL (2.0) K
Kkt (1.4) fustrisiEte (1.3) , 2558
2R R ) R R A . K3 [ as, B
A5k YK HE4 COD ¥ A 355 mg-L',
/DR A, TR, STHiFIKK
JB B R 5 2
K 4 B8 T 2021 4F A V5K AR 45 0 N4
15K H/NEIR AR . #EKIE K RS X H 1
BkE (JFi5KE) o mERIL, 244 250d
BRI, Hrh2y 100 d 2T5KE RS
KER) 2 f%, 10 d &V5KEREKER 3 ff. &
15K EA Y H 25K &R 22x10° m*-d™', SEFR
T5KAREE T A B KTEKE R 17.1x10° m*-d !,
W T a5 /K 57K A H)  HEK e BEARIA], i
FLRIM i b, AR B AR5 K A Pl AR R
R T7%, KFFERRERE) 73%M, 5 AR Y
RN 23%. NIRRT R AR . WS
TKEEHSEE AR TR 89% F 65% (3 1) St
XN R I EE 43 B R 219% 1 35%. 45 R
PE (/90 g COD- ( A-d) ™' (424 45 ¢ BOD;:
(AN-d) ), TG KR Y ROk Ak
103%. A UL, PE{EXH5KERERA B &
M, 356 I 2419 PE (E 2 RBOER 5 /K HES A
HREMZ—, 3.1 Bt ia—2he .
HH 215K (2210 m*-d™") FIH KR
(12.8x10* m*-d™") Z 215 HHSHMRK R 9.2x10*
m’-d”, EMNETEKER 42%, RRKE (R
157K ) W 72%. i HE45KAH Y COD e
(320 mg-L™") 15757k R4S X 757K COD fi
fif (UL ) 4 70400kg-d ", PLPE.,,/120g: (A:d)
J AN H COD HECAL, i COD Ffi A4 58.7x
10* M A0, RSEXFERRE 46x10° A, Mg

=1 A SKAIET 2021 £8. ARFEEGHK COD RE,

X SRR AN DK R PSR R T (E
Table 1 The average influent COD concentration,
corresponding dilution factor and sewage collective ratio of
dry, rainy days and the whole year of A-sewage
treatment plant in 2021

25 PEKCODEE/ (mgL™)  FkfEsh Ik PER
BR 355 1.5 89%
(BN 277 2.0 65%
SR 320 1.7 77%
8x10° 140
s — ERE
AT ke 1120
s 0 Vi
6x10 G 1100
T sx105f g
i 80 E
£ a0 ﬂ@
o 60 [E
lg 3x105F &
ZXIOSW ‘ " ] w i 40
1x10°F 20
0 do

32021 5 A KSR HOKISKE, HEEEKE,
it AR
Fig. 3 The actual influent flow, calculated full influent
flow and overflow of A sewage treatment plant and
precipitation in 2021

8x105F
7%105F — iR &L
— VK] K E
6x10°F H 38K E

5x10°F

J(m?-d ™)

4x10°F

i
= 3x105F

2x10°[

1105 ! !

0

1;0 2(I)O 2%0 3(I)O 3%0

K¥ud

El4 2021 £F A [SIKIE HELISKENHE.
SIKANIE ik EMEKE

Fig. 4 The calculated full inflow. actual influent flow of

0 50 100

A sewage treatment plant and sale water volume at the service
area of A sewage treatment plant in 2021
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NE/EA RS 1.27, Fish A\OAT AR COD #1840 12.7x10* 245 A0, 253X i5/K COD i
frfd) 21.6%, i RHER COD fifmiih) 27.6%

TN AT B BRI 2 i A A X B s K SR IR RIS i . M RS
FERIRERIAYET, G5B TEL MR AR RS, 20k T RS Rk ffer . ARk, T5KIEESRAN
T, XEENAA B T INESTEAN TG K R G ER,  $RETS KRG MOERRREReR>),

2.3 DRk

S Wi T 2021 AEEIRIK P 3 BT KAbE 40410y
K COD Hffap AR . HeFfes . 5—9 A
6], X FARA BEREAK | i B A BORN 3 78 67 Aol 0
(El 2, 3), J5/KaB) 7K COD ffa [

W 7 AIRKKEWEHE N, AlgKLAHE]) #EK &
COD FAFIKZ 20 000 kg-d' LR, 2 EE=RA

{H 140 000 kg-d™" (9 1/7; Bi5/KAEE B COD
ﬁﬁﬂf‘ii 11 309 kg'd’l , éﬁﬂ?%é'ﬂ%j{ﬁ 105 480 5 2021 £ 3 EEiS/KANIE] ik COD SafarfifEmE

Pk LATS /K AR RT3 175 ey 0 AR 4 1610 e 140
H KFHABRIEGR (IL) fERREGE, 1o Bk : {120
SO RIS RS R (5, UL) L IRF g oo Tio
IL MFRZEGfT . $0E X, 2021 4F 3 FRRBUE = 1L0x10°F £
140 d A7, KA IR B0 (WL) 5 soao .
MRFTHE (UL ) Z TSR, g soxiorf E

EEIJ

5

kg d B9 1/9; C TSKANE RS 4 040 kg d! Fig. 5 The influent COD loadings of the three sewage
Yyl LT j’( {20 975 ke- df; Yy ‘1 /5. AR T%’T treatment plants and precipitation in 2021
= o ZK ~

T R
P 2NAET 3 ISR MK COD ffai M SEUE ., 2L RES . ORiTEKHRG &
UL) Bl R TR E R KRS fm (IL) , 3T 4 A AN/ EANTESh 1.27, 1.23 F11.24, 3
B 3 JIRSS X sh AN VRN TRl shx ks K HeG ik B2, @QHY coD ffi (WL ) SR RHEK
i (IL) i, MRS XI5k SR (UL) 1 77%, BEWRELER 23% EW XI5k HS B 2% AT ;
@3 ] HHRIEK HE4 COD ffa 2y Atk fifes (WL) 80% . AissIXi5/KHEG & (UL) 4 64%, J&
EMEWEL 1/3 EWXT5/KEm i, SiaiEEs A TSR EME (0 2.2) 5 @Bk C J5K
TN, HAth 2 IR X 57K COD HEG fifar (UL ) B THERYT 80%.

2 2021 5 3 ESKIE HKEERERES. £FMF. MARY COD AfrfigitfaftiE
Table 2 The average influent COD loadings of inhabitants, the whole year., dry and rainy days and
the design COD loadings of the three sewage treatment plants in 2021

BOKHEHAERR SR 0K AY  BRIDKEY  FWRIKAY Btk EY

i5KAEBT  coDfifir (IL) /  CODfifis (WL)/ CODfifaf (UL)/  CODfifir/ CODfifir/
(kg COD-d™") (kg COD-d™") (kg COD-d™") (kgCOD-d") (kgCOD-d™")
AT5KAEEE) 56 400 55043 71351 45014 99 000
Bi5/KAb 3T 45100 43 584 55780 35452 70 000
CI5KAL BT 11280 10 735 13 906 8 874 14 000
3H 112 780 109 362 141 037 89 340 183 000

Y5k AR ER) 7k B4 COD fifap (WL ) FIiRS X5k HES = (UL ) 35845 3 J8&T I5/KEFIEER
Sk 8% . 78% Ml 17%., STiRIzEARN) A V57K {E (77% ) JLFAARE (UL 3.2) , [EHERSE T 2 F
FR A, BT S E R A 1.3, SAbart . R GRER T At gyt AT .
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HZ X 3 JETE K F22 H ) COD fifirz LOI0T ik copsui
1141 037 kg COD-d "' (£ 2, UL) , AWI515% axiof  — Bt
SRICHATE K COD HESRE, 105 3 KA ~ 1aap] i M }
J 7R AR R R COD R (L) 112 780 kg-d™! 2 1Lox107
(42) WM (30 145 kg-d™ ) K FLEBIZ AT £ soa0] /
BTG s, 29 M3k IX 57K COD i (UL) 1) é 6.0x10*[ ///
21.4%, SUEEAIHE (21.6% ) JLFAHR (U ~ 40e10°
2.2) o AU PEp/90 gCOD- (A-d) ' (124 45¢ 5 0x10° //
BOD;- (A-d) ') A H COD HERL AL, 0
e AR (IL) R 25% ., T57KEEHli 030 60 90 120150 180 210 240 270 300 330 360
LR RT 100%, Smdk—r, EHEY KHud
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Table 3 The influence of commuters, industry and commercial activities to urban sewage ladings, PE values. Population
Equivalents/inhabitants and the proposed formulas for estimation of urban sewage loadings of three categories of
the cities with different economic development levels
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Calculation of municipal sewage pollutant loadings and centralized sewage
collection ratio
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Abstract The centralized collection rate of urban sewage is a key indicator of the operational efficiency of
urban sewage systems, urban sewage pollutant loading is an essential parameter for calculating the sewage
collection ratio. The high overflow of urban sewage systems and lack of monitoring data pose difficulties in
calculating sewage collection ratio. By using the urban sewage system model and regular domestic water
consumption and sewage treatment information, this study first time proposed two methods, which were based
on the influent flow and pollutant loadings of the sewage treatment plant to calculate the urban sewage pollutant
loadings and sewage collection ratio. The applicability of two methods was demonstrated including the required
data, specific steps, and calculation results by a case of an urban area with almost 110 km* square meters and
nearly 100x10" inhabitants in a city in the Yangtze Delta area. The applicability of each method was discussed.
Furthermore, the effects of the commuters, industry and commercial activities, personal discharge load on the
estimation of sewage collection ratio in the cities at different levels of economic development are discussed and
analyzed. The methods introduced in this study had practical significance for calculating the sewage collection
ratio and evaluating the operation efficiency of urban sewage systems in China and part of the other countries.
Keywords urban sewage pollutant loads; centralized collection rate of urban sewage pollutants; sewage
overflow; urban sewage systems; municipal wastewater treatment plants; urban aquatic system
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