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Quantification of Groundwater Infiltration into
Urban Drainage Networks Based on Marker
Species Approach
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Tongji University, Shanghai 200092, China)

Abstract: A methodology was proposed to estimate its
This
method was applied to estimating the groundwater infiltration

quantity and the corresponding pipe defect grade.

into three separate sewer and storm systems of the City of
Shanghai, China. Here, hardness and total nitrogen were
used as markers to indicate groundwater and domestic
with

inappropriate sewage entry. Absolute flows of groundwater

wastewater into sewer pipes and storm pipes
were estimated in conjunction with Monte-Carlo entry-exit
mass balance simulation. The apportioned groundwater flows
fell within the allowable designing requirements, and the
assessed pipe defect grades fit the anticipated pipe conditions,
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proving the proposed method feasible and applicable to pipe
maintenance assessment. Information also showed that actual
allowable groundwater inflow was larger for the study site in
comparison with German and US standards, and hence pipe
construction and maintenance technologies in China need
improving.

Key words: groundwater infiltration; marker species; pipe
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Fig.1 Depiction of the study site
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Tab.1 Sewage output in the study area

V5 R R /A VSRR e 1
- ‘5 /1 57](\;sz B/t F
AN S X i S AN S A
QFE% 171 12 126 138 254 270 525
X#&E% 1.65 4 56 60 71 258 329

LEgE 1.92 15 188 203 394 157 551
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Tab.2 Information on dry-weather outflow of storm

networks in the study site

Hok  TORERIE FOKEER HHoKkE/  HHokE

A& AKfi/m Kfr/m  omded™t W/ m® - d?
QEHK% 1.0~1.4 —3.0 12 958 10 665-1 018
XH4% 1.0~14 —3.0 9 269 7 155-12 739
L &% L9 —2.0 14102 10 669-17 979
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Tab.3 Statistics of monitored water quality parameters

for the sources and dry-weather outflows

wxAv/mE  wtex  BR 0 BE
bk 12. 4-89 138-241
HEHETEK W ARER 33.3412.1 162424
BREAK 0.48 0.15
JERE 1.4-2. 7 311-433
HFK W AnEE 1.940.4 341444
BREAK 0. 20 0.13
PEEARMEE 10.1£2.9  261£28.7
QARLETAREY — 015 0,10
W HAREE 10.3£1.9  257+24.1
XARBIARK pazn 0.18 0.09
X PEFRMEE 16.9E11.9 268+25.5
= 7k T
L RGBS TREAK 0.11 0.09
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Fig. 2 Total nitrogen concentration of the storm

network outfalls over the course of one day
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Fig.3 TFlow chart of groundwater infiltration into the

storm networks by Monte-Carlo-based simulation
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Fig. 4 Histogram of apportioned groundwater

infiltration into the storm network
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Tab.4 Apportioned general chemistry of groundwater

and sanitary sewage in the study site

wkwmar  wxam o ERO R
e
R R
S R

3.2.2 5AKEMRAGH T KARE
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Tab.5 Allowable designing criteria of groundwater

infiltration into storm drains

paS ZH K
- N 3 800~6 300 J:‘}&EZZ]
i{lﬁﬁ%ﬂ{%/ 1 296 ,i%g“[g[zz]

m3 « (km? « d)~1

20~2 800 2 [ 221

*6 MIREXEMKERNBEREEENEGR
Tab.6 Assessed storm pipe condition

classes of the study site
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W R EFRE SRR 2. 99 2. 80 3.26
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BAUR R E IR (2.75) (2.57) (2.99)
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