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Identifying Dry-weather Flow and Pollution Load Sources of Separate Storm Sewer

Systems with Different Degrees of Illicit Discharge

MENG Ying-ying FENG Cang LI Tian WANG Ling
State Key Laboratory of Pollution Control and Resources Reuse Tongji University Shanghai 200092 China

Abstract Dry-weather flow quantity and quality of three representative separate storm sewer systems in Shanghai-H G N were studied. Based
on survey of operating status of the pumping stations as well as characteristics of the drainage systems it was obtained that the interception
sewage volumes per unit area in the three systems were 3610 m’/ km™ d 1550 m’/ km*> d 2970 m’/ km™ d respectively the sanitary
wastewater included accounted for 25% 85% and 71% respectively the interception volume of H was mainly composed of infiltrated
underground water so the dry-weather flow pollution was slighter and the interception volumes of G N were both mainly composed of sanitary
wastewater so the dry-weather which were flow pollution was relatively serious. The water characteristics of potential illicit discharge sources of
dry-weather which were flow-grey water black water and underground water were preliminarily explored so that treating three parameters-LAS/
NH, -N NH, -N/K Mg/K as tracer parameters of grey water black water and underground water was put forward. Moreover the water
characteristics of grey water and sanitary wastewater including black water were summarized the feature of grey water was LAS/NH, -N > 0.2
NH, -N/K< 1 and sanitary wastewater was LAS/NH, -N < 0.2 NH, -N/K > 1. Based on the above the applications of flow chart method
and CMBM method in dry-weather flow detection of monitored storm systems were preliminarily discussed and the results were basically same
as that obtained in flow quantity and quality comprehensive analysis. The research results and methods can provide guidance for analysis and
diagnosis of dry-weather flow sources and subsequent reconstruction projects in similar separate storm sewer systems at home.

Key words illicit discharge dry-weather flow pollution flow quantity and quality analysis flow chart method CMBM method tracer
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Table 1  Basic information about monitored pumping stations

/

Jkm? /m> s7!
H 2.1 2 0.25
G 1.6 2 0.028
4.0 2 0.14
A 1.3 4 0.45 2 0.28 2
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Table 2 Dry-weather flow interception quantity computation of all monitored pumping stations
1
/hod! /w571 fm* d! /m* km* d !
H 10 0.250 7580 3610
G 24 0.028 2450 1550
N 24 0.139 12010 2970
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Fig.1 Curve of dry-weather flow rate versus time in B district TP TN NH4+ -N COD LAS H



3530

30

JKAL/m

—a—2008-07-06
L —0—2008-07-07
—#—2008-07-08
| —%—2008-07-09 *

3 N

Fig.3

Curves of water level versus time in the receiving basin

of N pumping station

KA/m

2.60 |
255 F
2.50
2.45
2.40
235 H
2.30
2.25
220
2.15
2.10
2.05
2.00
1.95
1.90
1.85

5 N

2008-07-07
Fig.5 Water level variation relation in the receiving basin of

N pumping station and river on July 7" 2008

200
LI 1T, _ mii
180 FEZ2 Gy N a9 .
160 | BN Nedi 9%
O] Ay Fhw
140 | e
. 25%
T L b N
fn 120 i
£ 1o0f "
&
% 80 - # =
60 - é %é i
b BN
20+ " * T
o % 1 &= I ? I 1 %
TP=10 TN NITy-N=2 CODx05 LASX20
6
Fig.6  Concentration distribution probability of major
pollutants in all monitored pumping stations
4 G 2008-07-07
Fig.4 Water level variation relation in the receiving basin of A
G pumping station and river on July 7" 2008
pumping Y 7 H
Zn GNA Mn Mg Ca
GN 2 G COD LAS 3 H
N G N 3
3
Table 3 Mean concentration statistics of all monitored pollutants
/ mg L'
TP N NH{ -N CoD LAS Zn Fe Mn Mg Ca Na K
H 1.3 7.2 5.8 59 0.68 0.16 0.40 0.11 13 55 65 11
G 4.5 35 25 127 2.2 0.63 0.78 0.08 12 50 69 12
N 4.5 32 25 85 1.2 0.38 0.38 0.05 11 34 43 11
A 5.8 40 27 185 2.1 0.51 0.70 0.08 12 37 79 16
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Table 4  Concentration ratio of general pollutants for all monitored pumping stations
TP TN NH; -N COD LAS

H/A 0.22 0.18 0.21 0.32 0.32 0.25 0.24

G/A 0.78 0.87 0.88 0.69 1.05 0.85 0.14

N/A 0.78 0.80 0.93 0.46 0.57 0.71 0.24

TP TN NH, -N COD LAS . 8 3
TP
NH,; -N COD 2 12 LAS
Mn Mg Ca LAS/NH, -N 0.
Zn K , 8 LAS/NH; -N NH; -N/K Mg/K
6
LAS/NH; -N NH; -N/K Mg/K 3 3
5
Table 5 Water quality survey of potential illicit discharge sources
/mg 1! / mg L' / mg 1!

TP 0.71 0.56 0.96 9.1 3.2 17 1.0 0.05 8.1
TN 8.6 4.3 13 102 35 267 /? / /
NH; -N 2 0.58 4 73 20 148 1.2 0.04 47
COD 138 130 146 597 273 1062 2.9 0.6 9.1
LAS 3.1 0.63 6.8 3.5 1.1 7 / / /
Zn 1.1 0.78 1.3 0.6 0.54 0.65 0.18 0.025 2.4
Fe 0.4 0.36 0.45 0.62 0.55 0.66 0.60 0.05 18
Mn <! < < 0.01 < 0.016 0.35 0.005 8.9
Mg 10 9.5 11 16 14 16 46 5 244
Ca 53 41 65 58 55 60 105 12 418
Na 66 56 77 168 151 185 142 26 2132
K 9.9 6.3 13 40 27 54 20.8 0.4 177

1" < Mn 0.0014 mg L=' 2/
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Table 6  Characteristic value of tracer parameters

LAS/NH{ -N 1.6 0.06 0
NH; -N/K 0.18 1.8 0.06
Mg/K 1.1 0.4 2.2
3
3
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