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1.  Introduction

General OBJECTIVE:

- development of a model of a wastewater system that serves a city with a medium sized population, and 
which can be used later to optimize the system in terms of volume and quality of discharged water.

The development of this model followed the steps:

- Modeling of the sewer network (SN)  - BSM sewer benchmark.

- Defining a 28-days influent

- Simulation of the model in various control scenarios and analyzing the performance indicators 
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2.  Structure of the Sewer Network
The scheme of the sewer network. 
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The population served
[number of inhabitants]

Collecting area 
surface 

[ha]

Collecting 
area number

7500025001 
5000050002 
4000060003 
6000075004
2500035005

Maximum flow at the tank 
output

[𝒎𝟑/𝒅𝒂𝒚]

The tank volume
[𝒎𝟑]

Tank 
number

3375037501
2250025002
1800020003
1500030004
1875037505
2500020836

11250025007



3.  The Influent (1) 
The influent in SN tanks   

Simulation horizon  - 28 days

Pluviometric events:
- a rain event  - red 
- a storm event  - green
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3.  The Influent (2) 
The SN influent loads   
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Flow
[m3/day]

𝑷𝑶𝟒
𝟑

[kg/day]
NH4+ 

[kg/day]
CODpart 
[kg/day]

CODsol 
[kg/day]

Area 
no.

7786.257.05220.844607.6720.711 
5283.038.26143.803104.7487.972 
4400.530.95121.912693.0421.183 
6369.444.36182.303789.9589.174
4771.961.22132.672051.32742.605

𝑷𝑶𝟒
𝟑

[g/m3]
NH4+ 

[g/m3]
CODpart 
[g/m3]

CODsol
[g/m3]

Area 
no.

7.3328.67591.7892.571 
7.2527.22587.6892.372 
7.0427.71611.9793.673 
6.9728.62595.0392.504

12.8327.81429.87574.745



4.  Performance Indicators
The analyzed performance indicators
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DescriptionUnitIndicator

Frequency of discharges1 / year𝑁

Duration of dischargesdays / year𝑇

Volume of dischargesm3 / year𝑉

Discharge Quality Indexkg-polluting units / day𝑂𝑄𝐼

Maximum concentration of TSS / hourgCOD / m3𝐶 ,

Maximum concentration of TKN / hourgN / m3𝐶 ,

Maximum concentration of PO4 / hourgP / m3𝐶 ,

Annual duration of exceedances for TSSdays / year𝑇 ,

Annual duration of exceedances for TKNdays / year𝑇 ,

Annual duration of exceedances for PO4days / year𝑇 ,



5.  Simulation results (1) 
Wastewater volumes evolution in SN tanks – no control applied
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5.  Simulation results (2) 
SN tanks overflows – no control applied
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5.  Simulation results (3) 
SN tanks performance indicators – no control applied

10/14

𝑻𝒆𝒙𝒄,𝑷𝑶𝟒
[days/year]

𝑻𝒆𝒙𝒄,𝑻𝑲𝑵
[days/year]

𝑻𝒆𝒙𝒄,𝑻𝑺𝑺
[days/year]

𝑪𝒎𝒂𝒙,𝑷𝑶𝟒
[gP/m3]

𝑪𝒎𝒂𝒙,𝑻𝑲𝑵

[gN/m3]
𝑪𝒎𝒂𝒙,𝑻𝑺𝑺

[gCOD/m3]𝑶𝑸𝑰
𝑽𝒐𝒗𝒇

[m3/year]
𝑻𝒐𝒗𝒇

[days/year]
𝑵𝒐𝒗𝒇

[/year]
Tank 
no.

00000000001

332.96.746.7402.1192227293132

3.34.13.76.179.51082743502024133

332.9697.814501365551343134

00000000005

28.528.528.210.877.91143.5383024160029656

00000000007

28.529.128.710.897.8145061313696652965Global



5.  Simulation results (3) 
SN tanks performance indicators – TK3 outlet valve at 70%
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𝑻𝒆𝒙𝒄,𝑷𝑶𝟒
[days/year]

𝑻𝒆𝒙𝒄,𝑻𝑲𝑵
[days/year]

𝑻𝒆𝒙𝒄,𝑻𝑺𝑺
[days/year]

𝑪𝒎𝒂𝒙,𝑷𝑶𝟒
[gP/m3]

𝑪𝒎𝒂𝒙,𝑻𝑲𝑵

[gN/m3]
𝑪𝒎𝒂𝒙,𝑻𝑺𝑺

[gCOD/m3]𝑶𝑸𝑰
𝑽𝒐𝒗𝒇

[m3/year]
𝑻𝒐𝒗𝒇

[days/year]
𝑵𝒐𝒗𝒇

[/year]
Tank 
no.

00000000001

332.96.746.7402.1192227303132

12.212.212.28.980.11086.88786319314783

332.9697.814501365551383134

00000000005

27.427.427.210.578.21145.5346921791027786

00000000007

30.330.330.310.597.8145059053589703091Global



5.  Simulation results (3) 
SN tanks performance indicators – TK3 outlet valve at 70% and TK4 outlet pump running at 70%
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𝑻𝒆𝒙𝒄,𝑷𝑶𝟒
[days/year]

𝑻𝒆𝒙𝒄,𝑻𝑲𝑵
[days/year]

𝑻𝒆𝒙𝒄,𝑻𝑺𝑺
[days/year]

𝑪𝒎𝒂𝒙,𝑷𝑶𝟒
[gP/m3]

𝑪𝒎𝒂𝒙,𝑻𝑲𝑵

[gN/m3]
𝑪𝒎𝒂𝒙,𝑻𝑺𝑺

[gCOD/m3]𝑶𝑸𝑰
𝑽𝒐𝒗𝒇

[m3/year]
𝑻𝒐𝒗𝒇

[days/year]
𝑵𝒐𝒗𝒇

[/year]
Tank 
no.

00000000001

332.96.746.7402.1192227373132

12.212.212.28.980.11086.88756345414783

15.615.614.49.998.214551748101664171174

00000000005

24.624.624.69.178.71149.7236413664825396

00000000007

32.732.732.79.998.21455518032450233104Global



The paper proposes a model of a sewer network containing 7 storage tanks designed to collect
the wastewater from a medium sized city with a population of 250,000 inhabitants and a total
surface of about 250 km2.

The city contains 5 collecting areas with specific flow and loads. One of the collecting areas is
serving the industrial part of the city.

The model was simulated in three situations (no control, TK3 outlet valve at 70% and TK3 outlet
valve at 70% & TK4 outlet pump running at 70%) and for each situation series of ten performance
indicators were calculated and analyzed.

This leads to the conclusion that there are combinations of commands of the outlet valves and
pumps that would provide better results than if they were fully opened or running at 100%,
resulting the need for an optimization of the operating regime of the sewer network in terms of
volume and quality of discharged water.

The objective of the subsequent researches is to use the proposed model of the sewer network
for the development of control algorithms (optimization) to achieve an efficient operation.

6. Final conclusions.
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Thank you for your 
attention !
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