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Pollutant Source Apportionment of Combined Sewer Overflows Using Chemical

Mass Balance Method

DAI Mei-hong, LI Tian, ZHANG Wei
(State Key Laboratory of Pollution Control and Resource Reuse, Tongii University, Shanghai 200092, China)

Abstract; Pollutant characteristics of surface runoff, sanitary sewage and sewer deposits from a combined sewer system in Shanghai
were studied. It was confirmed that the content of Zn,NH," -N, P, respectively in surface runoff, sanitary sewage and sewer deposits
was specific and relatively stable based on contrasting pollutant characteristics of different sources. Three non-dimensional parameters-
Zn/P, NH,  -N/Zn, P/K were proposed as characteristic index for surface runoff, sanitary sewage and sewer deposits. In order to find
sources of pollutants in CSO, the application of chemical mass balance method was discussed: the average contributions to CSO were
42.8% for surface runoff, 12. 2% for sanitary sewage, 23. 8% for sewer deposits, and the results basically reflected the composition of
CSO pollution. The research method and results can provide guidance for pollutant source apportionment of combined sewer overflows.
Key words :surface runoff; sanitary sewage; sewer deposits; combined sewer overflows; CMB method; characteristic index; source

apportionment
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Table 1  Parameters of the area served by H sewer system

JHHbZE Y X 3 T A km?

i [ i/ %

JE 1 LA/ % Ll LA/ %%

X/ mIRA Fth 1.18

45.6 43.8 10. 6

1.1.2  FEACRERTE

(1) HbRARFAKFER R A

Shy 2 T Ml B AR K S A R AR e F 4
L B RIR 55 28 B B AN [, ZET K X3 P 6 R 3 4k
TH BN 7K A3 BN TR AR 8 B AR A &, 7E R RN AR
TR 5 min SRAE —ANFE 5L S5 ISR AE B[R] ]
B4 10 ~ 15 min , ELAACHR 458 B 0 53 & /i 2. H
RGN Y 2 b 2 B0AE JE AR /N X R 28 Sl A 2D
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XoF 7 2B 4 FH T AR LG A INAS - 24 . 36 2 B
T BRI | Sl Y YA W D e R e v S
Y1 Yo J3E AN R T 7K S5 G Wik FE YA, o
HERARYE | s 075 7K T s TS Y 7 4k B ok
W RETR | Y O 4TS Gy A AV B (EMC)
(XA, 35 3 I T B DTS Y M i~ 1 5 f
FH 3R 2 W UL, BT RSl IS Ol S SR S PR AN TR] 3 450
PRAE AT EMC S(EAH 225K, /N X AR K B & T

AR, X 52 25 0 BFSE A5 B s AR T
VI A A 2. H R GE i TG e A B e i R
HT5 Y bR T8 E ATV-DVWK Datenpool 2001
AR Y CSO T5 Y4 EMC By B E™ | 5
e I B HOZR S8R R s K R A Y.
T TG 7K COD | SS ¥R BE i T b 3R AR I AL 5 7K,
TS o) BRI FEE TR ; Zn, Pb 7E
CSO Hfe BEUT L T Mo R AR A vk B, R B R AR TR
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BTG K PR B S 1 T bR AR L, W 7R CSO Hr ik
BEIEAMIK, B 7 275 Ye i 2ok | R TE K.
M 3 AT, B DU hNH, -N | K| Na 095 &2
I F AR NH, NI & & 5 H A S Ph & &
FHIE K, Na (& REAUEESE Zn FHE 1 ~5 1,
PRI CSO HINH, -N | K| Na 55 FEORIE T i
15K,

R2 BEWSKEENS R TFHRE mg-L!

Table 2 Mean concentration of the monitored pollutants in different runoff/sewage/mg-L !

WA bR CcOoD ss TN TP NH, -N K Na Al Fe Zn Pb

Bii5Kk 380 104 46.70 4.21 33. 66 16. 19 35.22 0.91 1.63 0.26 0.01
JE K a 201 187 5.82 0.92 2.11 5.18 5.21 6.37 6.92 0. 82 0.18
JEE b 178 159 4.94 0.85 2.50 4.95 6.37 4.12 5.50 0. 69 0.11
B c 136 110 9.08 0.78 1.91 4.24 6. 61 5.09 5.90 0. 60 0.10
INX AR 84 102 8.37 0.37 2.39 5.26 8.06 2.89 3.33 0.43 0.05
S0k Vs 387 324 23.17 2.20 10. 72 7.68 13. 12 7.67 11.74 0.78 0.11

®3 HENRYPSENSEINTEHEE / mg-g™!

Table 3 Mean content of the monitored pollutants in sewer deposits/mg-g

W bR COD SS TN TP NH, -N K Na Al Fe Zn Pb
BBy /Y / / 5.28 0.54 4.93 1.64 13.73 28. 04 0.97 0.49
1) FIRAKATHT

2.2 FROEFE BRI

TR TG K MR A B TR YI4 A 1
ISP EB, R TE AR LTS e s B (R
£245 SS) M K| Na & b 3 THURAR W, M4 s
Al, Fe, Zn, Pb 5SS & AL T MR ; B E
DURU AR B P ARNH, -N& & A ERE. @
LLEE AT 3 15 G IR i 15 e e AiE , IF 75 18 TS Y Wy g
FrE % S K Aa g v, 43 B Zn | NH," -NFI P
YRR R AR T . T 05 7K A0 A8 T8 DT A 1 R A 45
Fr. Lh CMB AT CSO V5 My nigist, =0 (1) 223k
RN, FRTEK ., FETTERYS B RIEFE R
W BE /i 5 SOk FL B R RR JinoRn, 4504k €SO
HAHR AR R IMR . MR . R ITE K A K €SO
FRAEFE AR A4 Ry mg - L1 T A58 O AR A A 48
PR Hmg-g ™. A Tl CMB J7 2 Wi i i 49 PR R
ST IR IRRAE A AR AE AN TR A R =2 8] A DX 43 B AR

SR Zn/P, NH, -N/Zn . P/K 3% 3 DR N E
Sy BIVE R M FRAR I . S TS KRS T DU (4 R AE
B F4 5T Zn/P, NH; -N/Zn, P/K X 3 4>
REESE LA B SRR IE S B0 S A A8 bR SN 7 21K
FEm/ R TTMS I I E S22 25 hik4
AL, Zn, NH, -N| P K 78 3 HEROR H 1948 22 &
B KR 0. 40, B WX T 6] — B ok 5, R AiE 48 br 78
AN Rl R RN, R Zn/P,
NH, -N/Zn | P/K iX 3 NICH 40 UAEAE R HE AR
BT ME B TR & B RHIES 8L, B 22 R 8
FEA/INT 0. 40, 6 R JC 1 40 HLAE 7 vE AR B
FRAEE A ASAR IR L. & 1 o 3 NRRIE S 80 X iy >
JE b A 2R o0 A, DAt v DL M Y Zn/P
NH, -N/Zn, P/K iX 3 NRIE LEE LR AZ T 7
TG KR TE OB v (0 R S, DA R AR G (B 7R
AN T Bt R A v e A R



114 WMELLA . SR HIHEK RGEFN KU TS % CMB 35 IR B 4229

R4 SHMEER, BESHERETERYY

Table 4  Characteristic parameter value, characteristicindex and the variationcoefficients

RIS MR Gk BIEPIFR [EES
FEASE (BURERE) 6~8 5 13 6
Zn/mg-L"! 0.61 0.26 0.97* 0.78
AR 0.35 0.17 0.32 0.38
P/mg-L"! 0.65 4.21 5.28* 2.20
T AR 0.33 0. 14 0.21 0.34
LA NH, -N/mg-L " 2.28 33.66 0.54* 10. 72
AR 0.40 0.11 0.19 0.28
K/mg-L""' 5.01 16.19 4.93* 7.68
A RH 0.35 0.27 0.24 0.19
Zn/P 0.92 0. 08 0.19 0.44
RUEEY ) 0.28 0.10 0.18 0.24
NH, -N/Zn 3.35 91.51 0. 60 12. 82
FHES% Ve
RFIEZ % A5 ZH 0.42 0.21 0.28 0.21
P/K 0.15 0.26 1.03 0.34
A5 2R 0.37 0.31 0.17 0.31
1) FREES * " AT R4 5 B 3 Fymg g !
160 S B SITIR Wi 7 75 U HE BB A8 0 5 8 6 A 6 T A
T s iz - ° e e e g R JNTANUVN
— ggﬁgw T . iz HFFEFE bR CMB EE AT HEK S T8 15 YL TR f
] UM ) . NN .o
0 | e Bt 255 % 2 4 HEBOR STR A 2 AN T 1 B
SR/ X 1% v 14 N
é % WU ORI , AT 1 WA BT 45 AT B A R e
g8 T CSO M5 YA AL
R5 WMRBERSLBEMTER
a0 b " Table 5 Source apportionment of CSO
] . WERE  RWEK EERY o .o
" L. % i sk ik kg 2 JUR
or ™ 2012-07-06 0. 498 0.121 0.169 0.788
. : . , 2012-08-08 0.422 0. 081 0.239 0.741
NH4'-N/Zn Zn/P X 100 B/K X100
2012-08-13 0. 609 0.138 0. 100 0. 846
E1 $ESHNS R 2012-08-20 0.385 0. 103 0.278 0. 766
Fig. 1 Distribution probability of the characteristic index 2012-09-07 0.296 0. 151 0. 305 0.752
oA 2012-09-09 0. 355 0.142 0.338 0.835
3 Wik SEHME 0.428 0.122 0.238 0.788

WP FRAET . sk, EEIRYA A
SFIESEC S T K i i 7K 5T 4 A 0 AH B LG AR, X
(1) P54 H VR e TR A2 v % T e VX 36 T 5 G 1)
TUERAR (R S5). BTG SLImET A J7, YA R, A
TF 5% R A 1 b ZRAZ VA 55 3% 00l i Y R A R o vk 4
BIRAGERXS N, 3 A HERCE YRR FUAE R ] 24k
W P RFAEFE AR LR P B X RN R U D TS G, Hh
FARVL I BT FRAE 29. 6% ~60. 9% Z 6], T 157K
HITTERRTE 8. 1% ~ 15. 1% Z Ja] 45 8 DU Y Y 5t
BRRAE 10. 0% ~33.8% Z ). THRE5 R FY MR
TR VA B DO 2 TR R Vs 9 7 e 1 R Bk U,
ot A T AR L R K, R STk = A
42. 8% 5 UG K N i T A TS YL ) ST ERAR /N,
BITTER RN 12.2% . RS 3 N5 QLR DT
ZH <100% . X5 HE 1 B9 TE YL IR A RETE SR

CSO 5 YL I fige Mr 45 A BE AR 5 e Ak 46 B[R] 26
BRI A — 2835 e My i STk R, i T IR B UL
TR RAES A P/K R BUR S TS 41, e il 22 SS Y
FRFAEANBEAR SR JH A I 52 (0 IR A 45 SR A SS
SR I A E DL A STRR R I, H R GERTR
A8 AT 3 O AN A AR X 2 R G N KA A
DTG ol 1 N VA | 7 N e D R N S S i
R, A T A N K T B A R AR I
PR R Y DR T BRI R R,
i YA T L A ROk ) 58k 2 A KL o R O S
th, CSO W BURLY I & P =R, TR P &
R HARX AR RE | 3 n] AEJE AR SCR T CMB 3%
PRCECE IR AL/ g S T AU D SR RS BS
BT X A T DR T BARER A R S 4 1)
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KB WA P 0 I Ao B 45 SR R S, ST LS 24
JKE W TAERARA s SIS AZHPK RS
NFRAR BN DURHIE LUIEYE S 3 A HERCE
(7R ERTE TR , FT LA R0k i U A5 38 DTRR ) i ¥ e )
N MR BHTEK ., CSO 155y & WA —
Ry L ROk UL, AS B 9T A RRE S 50
CMB 2 AU A By 45 SR ] FEAS S e CSO 15 32 A 44 i
00, R [R) 253 il HE K 2R 58 W9 K U6 3 7 e 1) TR i
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