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Abstract

Separate sewer networks are designed and built to collect foul sewage from buildings and

convey it to wastewater treatment plants (WWTPs). However, due to some holes and cracks on
the pipes or unsealed pipe joints, a volume of ground or subsurface water that is placed in
saturated or unsaturated zones intrudes sewers and WWTPs. In a condition that the wastewater
level in the sewer stands higher than the groundwater level, wastewater leaks into the soil and
groundwater and this phenomenon is called sewer exfiltration. Moreover, during a rain event, a
part of the precipitation gets into the sewer system through the illicit connection of the yard
drains and roof downspouts to the building’s lateral, and this part of the flow is called rainfall-
derived inflow and infiltration (RDII). In this research, infiltration, exfiltration, and RDII were
evaluated in a 16-month period to show the range of inflow and infiltration in the sewer network
under the service of the South Tehran WWTP. Results show that the infiltration constitutes the
major volume of the total inflow and infiltration. But the RDII leads to more operational
problems due to its nature as an intense flow. After calculating the range of inflow and
infiltration, results show that the average infiltration rate that entered the WWTP in the year
2014 was 0.0175 L/s/ha that is much less than the values mentioned in Criterion No. 118.
Furthermore, total inflow and infiltration in five hours of the study period crossed the upper
limit of the inflow and infiltration range (0.6 L/s/ha) in Criterion No. 118 that shows the high
percentage of illicit connections in Tehran and a high volume of rainfall that enters the sewer
network. Accordingly, the inflow and infiltration range in the Criterion No. 118 seems to be an
unsound range and it needs some revisions.

Keywords: Infiltration, Rainfall-Derived Inflow and Infiltration, Separate Sewer System,
Sewer Exfiltration, Wastewater Treatment Plant.
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period BI (10° m*/hr) (10° m*/hr)  percentage
calculation :
: %giggij K 20 iavt;izlﬁzt 17.33 ] ]
2 Joonoid T B aaluble 1747 : :
3 ;g;gggg}j to 9 0.426 0.224 15.72 1.39 8.8
4 ;gfgjgg}i o 11 0.390 0.205 17.28 1.76 10.2
5 ‘;‘gﬁgggg}j o 12 0.401 0.211 19.37 1.71 8.8
(r;ﬁer%g)ce gf);?ggg}j to 85 0.456 0.240 19.09 1.74 9.1
7 3%}%8}3 to 7 0.435 0.229 20.34 1.83 9.0
8 ggﬁigg}j to 14 0.439 0.231 20.54 2.11 10.3
9 ?é%gg}j to 13 0.443 0.233 19.53 2.63 13.5
10 ;g%gg}‘s‘ 0 29 0.428 0.225 19.23 3.00 15.6
11 ﬁgfggggg o 14 0.403 0.212 19.74 3.10 15.7
12 %;gigg}g o 6 0.411 0.216 19.24 261 13.5
13 14/04/2015 to 8 0.407 0.214 19.80 2.56 12.9
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Fig. 2. Wet and dry-weather influents of the WWTP in a
wet-weather period
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Table 2. Volume of the South Tehran WWTP influent
and exfiltration of the Tehran sewerage network in the
one-year study period (million cubic meter)

Total Foul . Volume of
WWTP sewage In‘i,i‘};;z:;zon Vﬁ]zge sewer
influent volume exfiltration
169.568 147.674 18.584 3.310 10.267
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Fig. 4. Changes in exfiltration percentage in a
wet-weather period
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Table 3. Infiltration rate in the South Tehran WWTP

Discharge per length of

Discharge per service

Infiltration Discharge (m’/hr) pipeline (m*/day/km) area (L/s/ha)
Minimum 1391 9.29 0.0115
Maximum 3104 20.72 0.0256

Average 2121 14.16 0.0175
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Table 4. Total inflow and infiltration rate in the Tehran sewerage network

Inflow and infiltration Discharge (m*/hr) D;si;léili;%e([;?}(}gn ktrl:l;) ] Disc:llrggeéLp/e;l/'hs:)r it
Annual average 2660 17.71 0.0219
Daily maximum 25361 168.84 0.2090
Hourly maximum 120899 804.88 0.9965
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