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Goals of the course

• To know the main technical solutions 
to solve problems in urban hydrology

• To be able to select solutions for 
dedicated purposes
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Legislative 
instruments

Problem identification:
• Wet-weather goals
• Need of intervention

Collect of 
information

Definition of local specific 
goals and criteria

Planning:
• Scenarios
• Prognostics
• Costs and investments

• Project management
• Construction
• Optimization of the system

All
 information 
available?Long-

term 
survey

Sort-term
goals

reached?

Yes

Yes

No

No Once a problem is 
identified or 
expected in future 
scenarios, technical 
solution must be 
considered... 

... But which one ?
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Introduction

Basic questions :
• Do we have criteria to select a technical 

solutions ?
• How to estimate the different solutions ?
• Structural or non-structural solutions ? 
• Visible /invisible solutions ?
• Mono- or multiple functions ?
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Initial pollutant mass

1 Source control

Effective mass

3 Solutions at 
watershed level

Pollutants in the sewer

4 Solutions in
the network

Discharge to 
the environment

5 End-of-pipe
solutions

Rain

Runoff

2Limitation of
imperviousness

WWTP

6Technical solution
At the WWTP

7 Solution in the
receiving waters

Receiving waters 
(immissions)

Barrier

Introduction: catalogue of solution
Figure S10, VSA guideline
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1. Optimization of system performance in existing 
structures 

2. Solutions for reducing runoff volume
infiltration and retention

3. Technical solutions on the catchment
cleaning of streets, polluted water retention ...

4. Operational measures in the sewer network
regular maintenance of manholes and CSOs, "flush-gates"

5. Maximal flow to the wastewater treatment plant
6. Stormwater treatment

Performance optimization of existing system
7. Technical operations in the receiving waters 

shadow banks, renaturation…

Introduction: selection of solution,
set-up of priorities
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Criteria for the selection of technical solutions
• Substances involved, yield, costs, maintenance...
• Processes involved: need of specialized equipment or 

personal? 

Need of a metric to evaluate different scenarios
• Units: kg, kg/an, m3 /an, % In-Out, % Effects...
• kg / m2 ? 

How to compare the costs?
• Frs/kgMES , Frs/kgPtot  ?
• Costs = Investments + Maintenance + Renewal
• Extrapolation from other studies are difficult ! 

Introduction: selection of solution,
criteria
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Introduction: selection of solution,
criteria

See course « Economical aspects »
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Table of content

• Selection of technical solutions
• At-source solution

• For contaminants
• To limit runoff

• Solution in the sewer network
• Solution at the WWTP
• Solution in the receiving waters
• Costs and maintenance
• Some conclusions...
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Initial pollutant mass

1 Source control

Effective mass

Pollutants in the sewer

Discharge to 
the environment

Rain

Runoff

WWTP

Receiving waters 
(immissions)

At-source control
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At-source control
Definition: actions taken to limit or ban the entry of 
substances in the sewer system
• Different possibilities:

• Ban
• Substitution
• Moderate usage

• Non-structural solution
• Very efficient solution (up to 100%...)
• Political decision
• Costs ?
• Substitution products ? 
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Start of phosphorous 
elimination in WWTP

Ban of phosphates in wash powders in 
Switzerland and reduction of 
concentrations in France

At-source control: phosphorous
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Start of phosphorous 
elimination in WWTP

Goal: to avoid algea development in the upper layer of the lake

At-source control: phosphorous

Oxygen deficit in the
deep zones of the lake

Ban of phosphates 
in wash powders in 
Switzerland
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Souce:  Schläpfer et al. 1996, Külling et al. 2001

At-source control: lead in fuel

Substitution product : MTBE ?


Diagramm1
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Lead concentration in WWTP sludge [mg/kg TS]
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Tabelle1

				Super		Normal fuel		WWTP sludge

				mg/l				mg/kg TS

		1950		600		600

		1965		600		600

		1970		550		450

		1972		550		450

		1975		390		350		590

		1976		390		350		590

		1980		390		140		610

		1984		140		140		409

		1988		140		140		232

		1990		140		0		232

		1994		140		0		133

		1999						97

		Schläpfer D., Hugi C. und Zysset A. 1996. Gewässerschutzmassnahmen beim Strassenbau. Schriftenreihe Umwelt Nr. 263. Gewässerschutz. Bundesamt für Umwelt, Wald und Landschaft (BUWAL).
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Bleigehalt im Klärschlamm in mg/kg TS

Normal fuel

WWTP sludge mg/kg TS

Bleigehalt Normalbenzin in mg/Liter
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• First step: to avoid the most dangerous substances 
in the environment

• Classification of pharmaceuticals of function of 
their risk for the environment, example in Sweden: 
www.janusinfo.se/environment

• At European level, Eco-label 

http://ec.europa.eu/environment/ecolabel/index_en.htm 

At-source control: selection of 
pharmaceuticals

http://www.janusinfo.se/environment
http://ec.europa.eu/environment/ecolabel/index_en.htm
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At-source control: pesticides in 
stormwater
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Source: M. Burkhardt, Eawag

• Goal of anti-root products:
to avoid perforation of bituminous sheets

• To be active, the product should be in 
the water phase 

• Elution tests of commercial products: 
large differences in the results

• Goals for the industry: 
to limit the use of this substance 

• Collaborative discussions, still on-going
• Identical approach with biocides in 

paints: encapsulation of active 
substance
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Urine
(1.5 l/capita/day)

Wastewater
(500 l/capita/day)

20 %

40 %

60 %

80 %

100 %

Nitrogen
Phosphorus

Potassium
Pharmaceuticals 
residues:

65% (+/- 27%) 
excreted in urine

At-source control: The NoMix
concept
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• Research program from 2000
• 8 different wokpackages, covering nutrients cycle
• Pilot projects and researches on-going

www.novaquatis.eawag.ch/index_EN
Direction of the project: T. Larsen, J. Lienert

At-source control: The NoMix concept

https://vuna.ch/

http://www.novaquatis.eawag.ch/index_EN
https://vuna.ch/
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At-source control: The NoMix concept

Geneva:  Pitribon

https://an-eco.ch/activites-et-services/recherche-et-developpement/
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• Enquiry (1750 answers):
    72%: a good idea

   80%: NoMix equal to conventional 
           toilets
  86%: would agree to move in an 
           apartment equipped with NoMix 
           toilets

• Identified problems : 
  Sitting position
  Children utilization
  Cleaning
  Maintenance (blockage)

At-source control: The NoMix concept
Acceptation of the technology

Sociological context is very 
important for such kind of solutions !

New design: Laufen Save!

https://www.laufen.ch/produkte/trenn-wc-rimless-wandhangend-hygienischer-abwasserseparation-H820662...0001?sku=H8206620000001
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At-source control: some
conclusions

• Definition: actions taken to limit or ban the entry of 
substances in the sewer system

• Could be a very efficient solution
• Stakeholders: different levels of action

− Producers: to optimize the product and its usage
− Consumers: selection of products
− Authorities: to influence the selection of products

• Knowledge on products composition
• Technical solutions: multiplication of individual 

systems!
→ Controls ? Maintenance ?

All substances consumed will end up
in the receiving waters !
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Initial pollution mass

1 At-source control

Effective mass

Pollutants in the sewer

Discharge to 
the environment

Rain

Runoff

2Limitation of
imperviousness

Station d‘épuration

Receiving waters
(immissions)

At-source control: runoff control
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• On-site detention / infiltration of rainwater
• Pay attention to the contamination of water (cf legislation course)
• For infiltration, see PGEE and groundwater conditions
• Global goal: to not exceed ca. 30% imperviousness

At-source control: runoff control

KBOB 
publication in 
VSA guidelines!
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At-source control: runoff control

KBOB 
publication in 
VSA guidelines

Also available
here

https://www.kbob.admin.ch/dam/kbob/fr/dokumente/Publikationen/Nachhaltiges%20Bauen/empfehlung_versickerung_2019.pdf.download.pdf/empfehlung_versickerung_2019.pdf
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At-source control: runoff control
Recommandation 
KBOB:
Infiltration et rétention 
des eaux pluviales en 
milieu bâti

Directive VSA
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At-source control: runoff control

« Sponge cities » concept

ISBN 978-2-916977-35-5

http://www.vegetalcity.net/
(Luc Schuiten)

http://www.vegetalcity.net/
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At-source control: runoff control
www.bloomberg.com/news/articles/2017-08-18/berlin-is-
becoming-a-sponge-city

http://www.bloomberg.com/news/articles/2017-08-18/berlin-is-becoming-a-sponge-city
http://www.bloomberg.com/news/articles/2017-08-18/berlin-is-becoming-a-sponge-city
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At-source control: runoff control
«Eau de pluie dans 
l’espace urbain»
Swiss federal office of the environment

https://www.bafu.admin.ch/dam/bafu/fr/dokumente/klima/uw-umwelt-wissen/regenwasser-im-siedlungsraum.pdf.download.pdf/uw-2201-f_eaudepluiedanslespaceurbain.pdf
https://www.bafu.admin.ch/dam/bafu/fr/dokumente/klima/uw-umwelt-wissen/regenwasser-im-siedlungsraum.pdf.download.pdf/uw-2201-f_eaudepluiedanslespaceurbain.pdf
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At-source control: runoff control
Sion Example

Précipitations:  -10 mm

www.sion.ch/acclimatasion«Le jardin climatique»
OFEV, fiches thématiques

http://www.sion.ch/acclimatasion
https://www.bafu.admin.ch/bafu/fr/home/themes/climat/le-jardin-climatique.html
https://www.bafu.admin.ch/bafu/fr/home/themes/climat/le-jardin-climatique.html
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At-source control: runoff control
Geneva Example

https://www.ge.ch/eau-ville-changement-pratiques-applications

https://www.ge.ch/eau-ville-changement-pratiques-applications
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http://www.biochar.info/docs/urban/Planting_beds_in_Stockholm_2017.pdf

http://www.biochar.info/docs/urban/Planting_beds_in_Stockholm_2017.pdf
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www.wagon-landscaping.fr/

« Asphalt jungle »

http://www.wagon-landscaping.fr/
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At-source control: runoff control
Solutions also developped in Switzerland !
Fribourg example

https://www.youtube.com/watch?v=s00uSCevJms
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At-source control: runoff control

ZAC des Cents Arpents, Bussy-Saint-
Georges, France, 2013

Ecoquartier de Bottière-Chênaie, Nantes, Frances, 2008-2018 
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At-source control: runoff control

Espace public du Zénith, Strasbourg, France, 2008, 30 ha
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At-source control: runoff control

Faubourg des Prés-Devant, Châlon-sur-Saône, France, 2013

Grand-jardin Ampère, Massy, France, 2013
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At-source control: runoff control

Parco Casarico Sorengo
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At-source control: runoff control

– The space can hold 
up to 3 cm before 
overflowing

– About 80% of rainfall 
events are less than 
30 mm – they can be 
managed in a 
decentralised manner 
and not dumped into 
the sewers.

Flood area - Vulkanplatz 
in Zürich Altstetten
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At-source control: roof runoff control

WestView Condominium, Nashville
http://www.dreiseitl.net

http://www.dreiseitl.com/en/portfolio

http://www.dreiseitl.net/
http://www.dreiseitl.com/en/portfolio
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At-source control: roof runoff control

Source: Nathalie Baumann, ZHAW
Séminaire ARPEA « Renaturer nos Villes », 2017
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At-source control: roof runoff control
Punggol Roof Garden, Singapore
www.greenroofs.com/projects/punggol-roof-garden/

https://www.greenroofs.com/projects/punggol-roof-garden/
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Green roofs

At-source control: runoff
control

Positive points
• Reduction of stormwater
• Positive impact on CO2
• Insulation of buildings
• Cooling effects in cities
• Biodiversity
• Landscape

Negative points
• Risk of water 
   infiltration 
• Costs, especially on 
   existing buildings
• Structural constraints
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At-source control: runoff
control

http://webapps.lausanne.ch/ressources/diapos/nature/nature-et-
vous-diapo/toitures-vegetalisees/slides/P1030017-2.html

Chemin des roches, Lausanne

Halles sud de Baulieu, Lausanne

SIA SN 564 312
Begrünnung von Dächern

www.greeninfrastructureconsultancy.ch

http://www.greeninfrastructureconsultancy.ch/
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Atelier Descombes Rampini , Genève
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Atelier Descombes Rampini , Genève
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Parking with important 
mouvements during the day

At-source control: runoff control
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Porous pavement:
• with / without infiltration, detention

• Reduction of noise
• Cleaning effect for pollutants
• Security

• Costs
• Special maintenance 

Pervious pavement
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Source: « Expériences avec les installations d‘infiltration », M. Stämpfli / J.-P. Clément, OPED, BE

At-source control: runoff control
In situ controls: a priori the ideas are good, in practice they don’t 
follow the Cantonal / Federal guidelines !



Urban Hydrology, 17.05.2025

g
VO

KO
S

Infiltration installations: > 95% not adequate, 
regarding regulation

WWTP Worben
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Infiltration: pay
attention to water

contamination

New regulation on 
adsorbers in 
Switzerland

Iron hydroxide/ 
Calcareous matrix
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The VSA guidelines defines requirements for treatment of stormwater:
• In case of infiltration
• With or without floor passage (= adsorption systems)

At-source water quality control for infiltration
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How to reach the defined level of treatment for infiltration of 
contaminated stormwater runoff ?

At-source water quality control for infiltration

Technical guidelines : test and validation
of manufactured solutions 

https://vsa.ch/fr/fachbereiche-cc/assainissement-urbain/temps-de-pluie/adsorption/

https://vsa.ch/fr/fachbereiche-cc/assainissement-urbain/temps-de-pluie/adsorption/
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At-source water quality control for infiltration

ACO StormClean

ACO RAUSIKKO HydroClean Pro CH

FRIWA - 3P HYDROSYSTÈME

https://youtu.be/k73K9YKNXEo
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At-source water quality control for infiltration
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Rapport (en Allemand) 
sur les technique de 
dépollution pour les 
eaux de ruissellement

https://www.dibt.de/de/bauprodukte/informationsportal-bauprodukte-und-bauarten/produktgruppen/bauprodukte-detail/bauprodukt/anlagen-zur-behandlung-mineraloelhaltiger-niederschlagsabfluesse-fuer-die-versickerung/
https://www.dibt.de/de/bauprodukte/informationsportal-bauprodukte-und-bauarten/produktgruppen/bauprodukte-detail/bauprodukt/anlagen-zur-behandlung-mineraloelhaltiger-niederschlagsabfluesse-fuer-die-versickerung/
https://www.dibt.de/de/bauprodukte/informationsportal-bauprodukte-und-bauarten/produktgruppen/bauprodukte-detail/bauprodukt/anlagen-zur-behandlung-mineraloelhaltiger-niederschlagsabfluesse-fuer-die-versickerung/
https://www.dibt.de/de/bauprodukte/informationsportal-bauprodukte-und-bauarten/produktgruppen/bauprodukte-detail/bauprodukt/anlagen-zur-behandlung-mineraloelhaltiger-niederschlagsabfluesse-fuer-die-versickerung/
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At-source control: runoff control
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At-source control: runoff control

https://sponge-city.info/

https://sponge-city.info/
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Examples:
• Separated sewer system
• Street cleaning

Masse de départ

1 At-source control

Effective mass

3 Solutions at 
watershed level

Masse introduite 
dans le réseau

Masse rejetée 
dans le milieu

Rain

Runoff

2Limitation of
imperviousness

WWTP

Effet dans le milieu 
(immissions)

Solutions at watershed level
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• Module E VSA guidelines
•This answer is linked with the characteristics of the 
   receiving waters, the watershed, the existing sewer 
   system…
• Use the criteria and the evaluation matrix to 
   evaluate the situation 
• « Turbo combined system » (système modifié):  
   optimization of existing network (real time control,
   storage capacities of the sewer network…)

Solutions at watershed level:
Separated or combined sewer systems ?
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Solutions at watershed level:
Separated or combined sewer systems ?
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Solutions at watershed level:
Separated or combined sewer systems ?
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Solutions at watershed level:
Separated or combined sewer systems ?
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Cleaning with 
aspersion/vaccum

Main goal: littering

Solutions at watershed level:
Street cleaning

https://vsa.ch/fr/M%C3%A9diath%C3%A8que/vsa-ecobox/

Lifespan in the environment: 12 years

Geneva: 1.5 Mio / day

https://vsa.ch/fr/M%C3%A9diath%C3%A8que/vsa-ecobox/
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Street cleaning in Lausanne:
66 Frs/m/year (90% salaries)

Optimal frequency: 3 -7 /week

Rain events
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Solutions at watershed level:
Street cleaning

Source: Juliana León et Qingxia Zhong, Design Project 2009
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Solutions at watershed level:
 Public information

www.vsa.ch

www.aquava.ch/
Association Suisse

des Garde-Pêche (ASGP)
www.vonroll-hydro.ch

http://www.aquava.ch/
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• Wastewater detention
– studies in Lausanne /Baden /Geneva…: 

intersesting solution for micropollutants in hospitals
• Pre-treatment of industrial wastewater

– Mandatory or not
– Auto-control

• RTC (Real Time Control)
– Coordination (WWTP, industries, city managers...)
– Take into account „Worst-Case“ scenario
– Example: CUM Montreal, NoMix technology, 

RTC for sewer systems in Lausanne…

Solutions at watershed level:
Other solutions
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Example of the 
interceptors system for 
the CUM 
(Communauté 
urbaine de Montréal)

Solutions at watershed level:
Real time control
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Solutions at watershed level:
Real time control
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Initial pollutant mass

1

Effective mass

3 Solution at 
watershed level

Pollutants in the sewer

4 Solutions in the 
network

Discharge to the 
environment

Rain

Runoff

2Limitation of 
imperviousness

WWTP

Receiving waters
(immissions)

Source control

Solutions in the network



Urban Hydrology, 17.05.2025

Different solutions, as for example: 
• Manhole
• „Flush Gates“
• Sediment trap
• On-line detention
• ...

Solutions in the network
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Volume: 37.5 m3

Solutions in the network: sediment trap

See also Capelard in Lausanne!
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Initial pollutant mass

1 At-source control

Effective Mass

3 Solution at 
watershed level

Masse introduite 
dans le réseau

4 Solution in the 
network

Discharge to 
the environment

5 End-of-pipe 
solution

Rain

Runoff

2
Limitation of 

imperviousness

WWTP

Receiving waters
(immissions)

Solutions at the end of the 
network
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• Detention and settling systems
• Special solutions (lamellar, vortex, 

adjunction of chemicals...)
• Screening

Solutions at the end of the network
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• Detention and settling systems
Solutions at the end of the network

Directive pluviale, module DB
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Solutions at the end of the network
• Different solutions, mainly underground
• Old principle (Swiss German: one 
   detention pond after each CSO...)
• Detention volume: the volume in the 
   network itself is usually not considered
• Real efficiency of detention pond for TSS 
   removal ?
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Real efficiency of detention 
pond for TSS removal ?
From -20% to 100%...

New tool: REBEKA-DIM

( )

n
s

Q/An
V1.0-1.0  EFF

−









⋅

+=
EFF:   Yield / efficiency
Vs:     Settling velocity of particles (m· s–1)
Q :     Max. flowrate to the pond (m3· s–1)
A :     Effective settling surface(m2)
n :     Turbulence and short-circuit factor (-)

Study of sedimentation processes in 
detention ponds [Torres A, INSA Lyon, 2007]

Solutions at the end of the network:
Efficiency of detention ponds
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Solutions at the end of the network:
Multi-functional solutions

Detention ponds 
with different 
structures
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Solutions at the end of the network:
Lamellar separator

Example in 
Canton Geneva 
(Frontenex),
Study made at 
EPFL

Mainly for 
treatment of 
stormwater.
Compact 
solutions.
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Solutions at the end of the network:
Constructed wetlands

• Technology adapted for CSOs  
   and stormwater
• Interesting landscape 
   management possibilities 
   in urban areas
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Installation 
„Krebsbachknie“ for a 
Highway:

Yield: 60 % bis > 90%
Costs after 4 years: 
1500 Frs/haroad
2 m3 Sludge/haroad*y

Solutions at the end of the network:
Constructed wetlands
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Multi usage treatment systems: stormwater treatment coupled with 
recreational areas

Solutions at the end of the network:
Constructed wetlands
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Solutions at the end of the network:
Screening of debris

= indicator of wastewater discharge

Cf Capelard in Lausanne!
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Location: Böblingen/ Sindelfingen – Germany
Project: Former Airfield Böblingen/ Sindelfingen
Architects: AP Plan Mory, Osterwalder, Vielmo, H. Kienle - Stuttgart 
Commercial Development Project (90 ha)
Zero runoff settlement
- Decentralised storm water management
- Rainwater harvesting, treatment and reuse
- Harvesting of street runoff, treatment and 
reuse in a lake, 4,2 ha

Integrated solutions

https://www.bjoernsen.de/en/projects/project-detail/stormwater-management-at-langer-see
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Integrated solutions: example 
Böblingen/ Sindelfingen
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Location: Potsdamer Plaza - Berlin

Integrated solutions
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Location: Tanner Springs-Park, Portland, USA

Integrated solutions
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Atelier Descombes Rampini , Genève
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Atelier Descombes Rampini , Genève
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Atelier Descombes Rampini , Genève
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Initial pollutant mass

1 At-source control

Effective mass

3 Solution at watershed 
level

Pollutants in 
the sewer

4 Solution in the 
network

Discharge to 
the environment

5 End-of-pipe 
solution

Rain

Runoff

2Diminution
imperméabilité

WWTP

6Solutions at the WWTP

7 Solution in the 
receiving waters

Receiving waters
(immissions)

Solutions at the WWTP
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• Lack of integrated approach:
sewer system + WWTP + receiving waters 

• Mainly three different treatment steps in WWTP:
pre-treatment, settling, biological treatment 

• During rain events, the biological treatment is the 
limitation step (overflow needed to protect the biology)

• “Dogma” for WWTP: max. 2 QTS (dry-weather flow)
• Depending on the technology, higher flowrate could be 

considered, but generates higher costs of treatment

Solutions at the WWTP

SBR MBR Lit fluidiséBiofiltre

Source:

www.gire.ch
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DENSADEG (Degrémont)
http://www.enquip.com/CSO-SSO.htm

Solutions at the WWTP: compact 
solutions

ACTIFLO
http://www.veoliawater.com/

Compact solutions, can be 
used during dry-weather to 
enhance the treatment of 
wastewater

http://www.coombshopkins.com/ondeo.gif
http://www.veoliawater.com/
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Initial pollutant mass

1 Source control

Effective mass

3 Solutions at 
watershed level

Pollutants in the sewer

4 Solutions in
the network

Discharge to 
the environment

5 End-of-pipe
solutions

Rain

Runoff

2Limitation of
imperviousness

WWTP

6Technical solution
At the WWTP

7 Solution in the
receiving waters

Receiving waters 
(immissions)

Solutions in receiving waters
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Solutions in receiving waters
Non-structural solution: public information
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No swimming activities:
• During CSOs discharges 
• Critical flowrate exceeded in a river 

(Schussen) near the beach

Swimming activities 
not allowed

Swimming activities 
allowed

Solutions in receiving waters
Non-structural solution: public information

Example of „Real-Time-Control“ for E.Coli (Langenargen, Bodensee)



Urban Hydrology, 17.05.2025

• Changes in the morphology of the 
receiving waters

• Revitalization of rivers
• Set-up of flooding areas
• Shadow of riverbank

Solutions in receiving waters
Structural solution: morphological changes
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Solutions in receiving waters
Structural solution: morphological changes

Früeblibach

Obersiggingerbach

Furtbach Wallisellen
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Example of Urtenen River, Canton BE (source: VOKOS)

Solutions in receiving waters
Structural solution: morphological changes
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Solutions in receiving waters:
Aire, Geneva
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Solutions in receiving waters:
Aire, Geneva
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Solutions in receiving waters:
Aire, Geneva
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Solutions in receiving waters:
Aire, Geneva
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Solutions in receiving waters:
Aire, Geneva
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Solutions in receiving waters:
Aire, Geneva
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Solutions in receiving waters
City of Meyrin (Geneva area), Lac des Vernes
Dry weather:
• volume of the lake: 20,500 m³
• Surface area : 1.9 ha
• Maximum depth: 1.9 m

Wet-weather (protection of the river Nant d’Avril :

Useful retention volume: 27,500 m³
Total lake volume: 48,000 m³
Surface area of the lake: 2.5 ha
Maximum depth: 3 m
Maximum water level variation: 1.10 m

S. Blondet, A. Wyss, Séminaire VSA AQUAPRO, 2016
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Solutions in receiving waters
City of Meyrin (Geneva area), Lac des Vernes

107

L’accès à la surface de l’eau

Une opportunité pour sensibiliser la population aux enjeux environnementaux

Construire un lac pour la ville et la nature

S. Blondet, A. Wyss, Séminaire VSA AQUAPRO, 2016
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Solutions in receiving waters
City of Meyrin (Geneva area), Lac des Vernes

Ouvrage d’entrée à l’aval du système de prétraitement
Système de prétraitement « SEDI-Pipe » 

S. Blondet, A. Wyss, Séminaire VSA AQUAPRO, 2016
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Initial pollutant mass

1 Source control

Effective mass

3 Solutions at 
watershed level

Pollutants in the sewer

4 Solutions in
the network

Discharge to 
the environment

5 End-of-pipe
solutions

Rain

Runoff

2Limitation of
imperviousness

WWTP

6Technical solution
At the WWTP

7 Solution in the
receiving waters

Receiving waters 
(immissions)

Barrier

Conclusion: catalogue of solution
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• The need of intervention, the goals, must be clearly identified
• Numerous technical solutions can be selected
• Solutions must be adapted to local conditions
• Try to find solutions near the source of the problem
• Security of the installation for the population ! 
• Social: public education, sensibilization, participation : very important 

step!
• Controls and surveys of the solutions must be planed since the 

beginning of the project ... 
and also the money for these investigations! 

• Document your realizations !
(Aqua & Gaz, ARPEA, internet...)

Conclusion: catalogue of solution

To combine architecture, urban hydrology, 
landscape, social aspects, art, urban 
design, environmental technology :
A typical challenge for ENAC engineers !
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