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Abstract: Through measuring the processes of precipitation, discharge and pollutant concentration over 20 times from 2006 to 2008 in Chendulu
combined sewerage system (CSS) along Suzhou Creek in central Shanghai, the environmental effects of Chendulu combined sewage detention
tank (CSDT), the first running CSDT in China, were studied. The results show that CSDT could improve CSS discharge capacity effectively
with promoted interception ratio from 3.87 to 6.90-9.92. The mean annual combined sewer overflow (CSO) reduction and reduction rate are
9.10 x 10* m’ and 9.00% , respectively, and those of sanitary waste discharged directly to Suzhou Creek in non-rain-weather are 8.37 x 10°
m’ and 100% , respectively. The mean annual pollutants decrease rate of COD, BOD;, SS, NH, -N and TP of CSO are 13.76% , 19.69% ,
15.29%, 18.24% and 15.10% , respectively, and those CSO pollutants decrease 41.21 t, 12.37 t, 50.10 t, 2.12 t and 0.29 t annually,
respectively. The CSDT also could decrease sanitary waste discharged to Suzhou Creek totally, and those decreased pollutants are 20.75 t,
4.87t, 14.90 t, 4.49 t and 0.30 t annually, respectively. The analysis shows that the CSDT design standard, running models and rainfall
characteristics are the important influencing factors to realize the environmental effects of CSDT.
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Fig.1 Flow chart and graph of combined sewage detention tank
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KB, VAHRERER, B4 o’ Ve ¥ B A ER
TRBEMNWAKERE, B0im’ - hm™?,12 < Vg <40, B
BRI MR 20,4, HEBBER, A, = RATH x
BWAR, AN ho' . RARBEHEK R S H H 306 he,
BUHBRER O, RAR(DITBEHBHER N,
Vams =1.5x20x306x0.8=734 m’, TREZXL
BRI Vage =7400 o’ .
1.3 AFRRBTERX

CSDT B A % &3 h iR B 3R ¥ PLC 424, 1517
FRA R ERER FAREL HFRES BEER
MR (F )M
1.4 BERESKELSH

2006 4F 6 A ~ 2008 4 9 A Xt B &R CSS #AT T
20 RKEM-HKRESHRIFKKE KARETE
B HERESENRBEREHENAINARE
REREG BEWHBIEREEFER S min, RE 300
FREMGEREKRENG AN E,BESEKENE
ERRMETR BT ESBRE . KERERALTF
URERMEKF  ATFHRE BWAT WP
W 3 e BRELRME, KPP iAW A BRKR
HEEFE R 10 min, PG K R K BEAELR
BSE 3 min B 5 min BIREEFE] R .

KERET 1 LWEGEB KRS, RN
SHHTERIKBE A 4°C B9 UK AE R AE . K |2 7 38 45
345 : pH. SS. COD, BOD, .NH; -N.TP A R E & &
Cu.Cd.Pb.Zn.Cr, X pH 4 #7{# i 3£ [ Hach 2 A
47 SENSion156 E# X £ 2 H &R HNZE,
HAERRACER(17] AR R T BT .
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Table 1 Running models of Chendulu combined sewage detention tank
BfTHER EAKH KA /m B E K AL/m FKE KGR ] KR BEhOR= =R WK B AR
R — — % * * * * *
-5.50 — F1& FF * * * *
AABA -5.00 — H28 vid * * *x *
Wi — 0.60 * * *x . * * *
o — -3.90~0.60 * P S G Vi * *®
HEHA - _7.90~ -390 % % # % i %
— -3.40~0.60 * *x 7 Ein * Fsa
BB — -5.90~ ~3.40 * *x Eia * FF F28
— -5.904F *x *x 7 * FF x
> [18] > f18] |
2 BEERR LA BAERTY CEMC R Q) HHEN .
2.1 RERRERKE EMC = 30/ 3 Q. 2)
i=1 i=1

MFCSWME, EE—BMEWK ARG KITHR
YRk ES BB R AERR, BRZAKEK
BB 28 AL I 3F IRl RE g Rk, (B R P4 & 5 K X 2
KARE 5 G583, 7] E 14 F ¥ % F (event mean
concentration, EMC) kXt — 3 MW N & R I5 KI5

Ko, o HEBRAGRHBBERE; Q. 18 i WHUE
RERRE, BAim’ s sc, 161 W KNI RY
W, B img L' ARQHEHNEREK BN
BEWBKMBRETTG KK EMC L3R 2.

F2 HBBSRHEKREERTAKERGEEYRE

Table 2 Events mean concentration of different waste water in Chendulu combined sewerage system

_ COD BOD. NH; -N TP $s Cu Zn Cr cd Pb
kxR P gl /mg'Ls" /mI:-‘L—1 ImgL"'  imgrl! fmg'L' /mgeL™' imgeL™' fpgrL!  fpgeL!
KR BHI5 K 7.10 247.7 58.1 53.6 3.54 177.9 0.06 02 0.07 0.74 13.15
ABKBREAHASHEAD 7.33 452.9 135.9 3.3 3.19 550.6 0.08 1.0  0.05 0.87 45.25
AR CSO 7.35 342.6 59.7 12.5 2.16 367.3 0.05 ©0.73 0.03 0.5 39.41
£H css RHFAN - - 281 13.8 5.45 284 007 016 004 1.5 10.7
BOXMEE cssgmmEkie  — 142~614  16.5~208.5 12.3~29.82 0.88 140 ~ 684 - - — — —

BEHRE sS4 # 5 k2] -

87.8~302.1 41.7~119.1 14.2~42.12 0.95~3.90 96.7~477.6 — - - — -

L®BHBR cso! - 614.0 208.5 17.6 3.0 684 — — — — —
EEMM cso! — — 24.2 0.83 0.82 86.8 0.03 0.10 0.2 2.40 43.1
TN X B 1) 7.46 23.4 6.5 6.3 0.62 — 0.02 — - 0.10 -
VERRK 6~9 40 10 2.0 0.40 — 1.0 2.0 0.1 10 100

1) WA ERITKEEERHAKERN D ERATKREWBRRRAME WIS K, ZITKIEA CSTD: 2) K TN KE

R2ER:O RHPE CSS BEFHIBAK HAEM
KA RIE K EH A BT ZHKEEK CSo K
pHEZHIN 7.10.7.33 1 7.35, R A(ERH &
KRB B AR AE) (GB 3838-2002) 1 V K KARUE. @
WA WISk CSO #F COD.BOD; #1 SS ¥ EMC,
HWRTEWISAK,NH -NFI TP B EMC X F R HKi5
K.CSHEXRFRYTIEXRFHWARRX—AS
WEZERE.Q WHMEGMIBAKMEE KIS K COD,
BOD; .NH, -N# TP # EMC 8 53 V K454, A8k
FoRM I T X B oK AR R B 32 4 3 e A 380 R
FET AR PR R B T RIS R BB, B0
BRI SR E R K, COD.BOD, .NH, -N#l TP

B EMC 4 % 35 2| 452.9, 135.9, 23.3 1 3.19
mg-L™' MM T V2EAKARH 10.3.12.6.10.7 #
7.0 .5 L#EHEX CSO M, &85 CSo A
K EFBNBEYWREMHNEMK, XA HF CSTD
RIS CSO RIREB B WIS KIENRT
WA RBEAH#TEIT. 5EERT €S0 M,
AR AEV AT RY NH, -N. TP 1 SS HE K H,
X—ARER™ BHMVERTHAERL. O &
K{5/KELJE Zn 1 Pb B EMC ¥R E MM T Cu.Cr
MedBEH,BHETFVEAFRAE SEERETFK
M, ARRENESRBIGEKFREY.

2.2 EAE MBI RN
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2.2.1 BREHIB

REMFE 1 EFAE, BEBEHEKRLE LB
HNE B F LT 3.87 M E 6.90 1%, & [
Fig2 EFKE,0.5 h REERFEHTMN 3.87 1%
WIME .92 5. REBAMAL A I, 7 & K H W
R, B SRIGKEEHEART Z K& A
E i 2006 ~ 2008 FIABEBITIT R, RETREF
KB ENERENER, BIHEEFERE
22.1x10* m’ . HH,2006 4 iR 32 17 3 18] 4 )8 7.50 x
10* m’,2007 F1 2008 4E 1E 32 17 84 [ 4 B M1 8 5.77

x 10° m® 1 8.83 x 10° m’ , 57 52 T 45 I Il 8k & 42 51l
9 11.68% . 4.72% F 7.62% (3£ 3) . Lk 2000 ~ 2005
FG TR R LR B, R 80% KR Wi W
B RRE M, WA 4.39% ~ 14.25% KR
% & 2000 ~ 2008 EHEFH Y B BN B R E
£9.10x10°m’ -2, HIW KK 4.39% ~ 14.25% ,F
¥HN9.00%, GHFBATE KK 8.70% ~ 13.50%
Bl AL REKAEMETE, BFRRES
TR %A 98 , S 34 ¥ gk 5 ok 0 & 7T 3K 8.37 x 10°
ma” ', HIEE N 100% .

F3 AL At ) o o R Y
Table 3 Overflow statistic in Chendulu combined sewerage system

£ 35 o RWERE TWEXER WE R HER AWERE HELRE RERHE
/mm x 10*/m’ K ERR K /m® KW/ % x 104/m® )2/ %
2008 1080.4 107.1 16 14 88 344 7.62 7.85 100
2007 1225.8 116.4 15 10 57 670 4.72 7.90 100
2006 985.9 56.7 29 13 74 970 11.68 7.80 100
2005 1064.3 175.4 13 10 76 960 4.39 4.80 100
2004 813.7 106.3 23 18 136 160 12.81 6.50 100
2003 730.8 51.8 11 9 65 120 12.57 4.20 100
2002 1260.6 126.6 26 21 153 920 12.16 13.80 100
2001 1163.0 131.8 19 15 112 480 8.53 13.00 100
2000 1264.8 37.4 9 7 53280 14.25 9.50 100
) 1063.6 101.1 17.9 13.0 90 989 9.00 8.37 100

1) 2000 ~ 2005 4F 8 % 1t (8 R BOFI R 8 BB A A6 B

2.2.2  BEWIS B E
WERERBHKRERRIT K BREVBER
SAKMBWERMISKETF LMK EMC(FK 2), R
BREIBEE(E 3),1HE T 2000 ~ 2008 4F i & w4t
BRAVGERY BRBRYM NP ERTLDHN
HBE(EROAHBE(E?2) B TELBERERE
¥, H R ITE 2000 ~ 2008 4E, ZRTBE BWH
B ERWREMAERZETREME R, AE b
W TR % . COD.BOD; .SS.NH, -N# TP & b 41 4
18 13.76% .19.69% .15.29% ,18.24 % F1 15.10%,
ERSKBERYWTEHHBELT 7.40% ~
24.22% EXZBAEMIT RRAEBRAOHM,5 %
ERYEFHRBETIAD 11.23% ~43.67%, F
K 26.16% . EERREB R, AEMX COD
BOD; KI B &K 5% &f, 77 M W i X B COD M
BOD, ¥k ¥ #4257 T F 13.8 mg-L™' M1 6.2
mg L' HAERLIRETRRETR, £y
162 BRTRRFRENBR BEBENERN
$ 18] 59 75 M T 7K & . 2000 ~ 2008 4E {8 E i 3t R %
# COD.BOD;, .SS.NH, -NFI TP &#-F 3 ¥l 5 & 4 51
J741.21, 12.37. 50.10, 2.12 #10.29 t-a™ ' . Xt 2 H

RE WP LR 56 28 & W 552
20.75. 4.87. 14.90, 4.49 1 0.30 t-a~' (& 2).

VA& b 7E M R B TR VS e Yy B R B, 3R T R
TR E B KR EE, i SS ATREMK 50% ~ 70%,
TP TN 4 10% ~20% , A LN 20% ~40% , B4
J& Pb Hl Zn 23 B1K 75% ~ 90% . 30% ~60% " .
2.3 RAEMAEHRLEY WEE ST
2.3.1 FHEWRRIHREE W

BHREAEBARRITSRTHEEE KBS
“ATV Arbeitsblatt A 128 1992" b3 "' , BAn @ i 5
BB BT AR B EBEKE B
BRAKLER PHHKERE EHBRER.F
FHAREBEE. . BERYBEE  BENEYBE
fH.FEK¥57K COD W EBIEMHE. SR MK COD ¥k
BEAFHRENEAMAERAEES 2H2E8 . &
KEHERERAERY ZHERBTHARNR
(1) 2 V<40 WRERE, R(DIHHEHKE
EWAR EBESETERET 80% K KM%
FT5 3™ Calabrs E" B A FKBIRBR, 4
Ve BUE 5 ~ 35 B, IR 45 [ £ 0.096 knd® fJ CSTD F3§
ATHIM 85.0% ~ 93.0% MR MIT K, A5 —R%F
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mMa,R(DAERE, LHE Ve WBE, TEHFH#
— BT
2.3.2 AEMETERAEW

2006 ~ 2008 SE A EMEZETHRL B /R :60 KB
MRWEAHD, AERILFEH 7 K, HA 23 KER
HAREWRENFEH; AEREREYEKEN
5972m’, 57400 m’ WAERERML, ZBEAXR
#480.7%(R3) . ERAERFEAKERAENTE
FRREMEKIFKMULIHUEREATE, L
WIBRKHI LR KO RIEFREERET, FHA
BMR XA B 3hiEAT . AR, EERERGKEHHK
AR ZERN REREFOE W, RN LE
BHBEKEEREEIBERARE, ZHEKLEELT
FKUERE ,FERAEBRERNRERAR, FBI 44
MEHPRERTE WA, RAEFBE CSSABEKET
BERBERE, ALBER A WA A, Tk
FMFAERE HRAMERLEA S AT 82.7%,F
BRWNPRELRICERE R, EARH KM LF
M, A E WA BT R 2R, BB AE b
HERPREGBHRAOAR, ERAELERNAERMEH
AR EFENHREREMBAERAAED, HRE
SHEREARER, BVAMHE, AE B RERER
BEMBWITROHBBEYS5F M E AT 9.00% F
16.42% H) /K, EF-B] 11.84% F1 22.29% .
2.3.3 BEWEW

et TR B 0 O D SR R B ) R b SR B N R
WERERT EFEMNER/NE, HELX RWER
BTG W75 3 Y0 B0 U 08 R 1 B AR R T B A 3 I
B/ ERHERXN, AFRTERRHEYER
T, &S RN B4 1T B A 8, 18 BT R R HE AR
HBR,RZIFR(E4) EERAETBRBGANE
ARERTEHER RS E WETNRESRT
¥, Xt 2000 ~ 2008 4F AL AR BE HEK 7R G0 R T e WS 4
WERBRELITER, PRAREULERE SRS
MAR, HEMBE AT AU LM, BHEFEE
)} 100% . FE ERNEFLEEE WAL BT

RN . B 5 Bow, 4 B UE) Y 1R i A B 08 R A
BRAGBRYKBERS VYRR BEGENEZN, £
p<0.01 KFL-RFRFHMAMELE, R 2HEF
0.86 #1 0.83 . ARG A E M7 400 m* WA KER N
HHAFEEAER M TEPHEN S EEENY
PEANBHEMVERBAEREMNAE2418 m’ km™, B
5 3% B W TR B R Rk TR R BE O RS T
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Fig.4 Detention tank’ s environmental impact of yearly precipitation
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Fig.5 Detention tank’s environmental impact of

overflow events mean precipitation

SR EBHEMOBRTRIHRET , R AE
WA REFEHIFRRRL S 0.5 ~ 100 a —BRFRIHAR
EMEHRMERS Fin, BWBRAEBHBE(X)A

%5 BB W IR R /gL
Table 5 Detention tank’s environmental impact of rainfall recurrence interval/mg* L~

EBBX BRI EIAY Pla(AH 1 h RHETE/mm)

HI MR/ % 0.5 1 2 3 10 20 30 50 100
(26.9) (35.5) (44.3) (49.6) (56.3) (65.8) (75.8) (81.8) (81.8) (101.0)

U 19.36 13.06 9.81 8.53 7.31 6.09 5.18 4.75 4.28 3.76

BRI RY 28.47 20.03 15.38 13.51 11.68 9.81 8.40 7.73 6.99 6.16
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B

=4 30 #%

BRSFEOHBE(Y) SRITRWERP(P)ZME
FERBHEBRLRA (X = 12.936P %, ¥ =
19.821P° 7)) MIBEE RW R IT EH P M0, K
ERFHMAEBTEREE THRAES,  HEXRY
R4 %1353 0.98 #1 0.99, BEHKEHNH p <
0.0001.

3 &it

(DBREEEFEHKREAE RETE,TH
HAKELEBRMEBENISTEREEZE 1 h N 6.9
BEFO0.5h NI 9.92 /5, FRUIRE T HeK M, HI B
THTBtERE .

(2) TR s FO 2R FR 348 00 V) O, B P W 0 SR 4 B Y
53514 9.10 x 10°m’-a™' F1 9.00% , W R X E R K
BERFHHBE N 837 x 10 m’ 2!, BI R E R
100% .

(3) 1A & M X AT I TR 16.95 % Y 2 FR e Wi 15
I, H COD.BOD;.SS.NH; -NFI1 TP #4343
KK 13.76% . 19.69% . 15.29% . 18.24% FI
15.10% , Bl 3 & 4 B 7T 3% 41.21.12.37.50.10.2.12
029 tra” XMEBRIAFERMP LR S BIEEYH
B & 4> 5 K 20.75. 4.87, 14.90, 4.49 F 0.30

B PR IR T B SRS B R kAT HE kT
FIEBEARAABKEERITEIF. BT AR K
B BT R BT R 2 TR I | 9K 3L TR U A1 VL Bt B 3
THREIM K S #5 By, B .
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