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Goals of this chapter
• Objectives of urban hydraulic systems
• How was it before they were installed?
• Overview of urban hydraulic systems
• Definitions
• Consumption of fresh water
• Cost of urban hydraulic systems
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Objectives of urban hydraulic systems
• Flood protection (collection and drainage of rain, melt water, ground water)
• Provide fresh water (management and transport of water in an adequate 

quantity, pressure, and quality from sources, ground water, or lakes to 
consumer)

• Transport of waste (comfort, hygiene)
• Minimize water pollution
• Preserve environment
• Efficient, economical and reliable

Urban hydraulic systems
• protect humans from nature
• protect nature from humans
• maintain reliable, economical and sustainable systems 
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Old Rome
• Fresh water aqueducts of 400 km length
• Sewer systems (Cloaca maxima, draining and transport of waste to River 

Tiber)

The best water was reserved for drinking supply, the rest for baths. 
The outfalls were connected to the sewer to keep it clear.
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Massachusetts, USA (Whipple and Horwood 1966, Gujer 1999)

Left: typhus deceased per 100’000 residents per year
Right: ratio of population connected to public water supply
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Switzerland
River course pollution

www.ag.ch
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Water circuit in urban areas
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Water circuit in urban areas
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Estimated water balance for central Switzerland

Rainfall (e.g. Lausanne) 1’100 mm/a

Evapotranspiration 550 mm/a

Remaining on surface 550 mm/a

Fresh water consumption 25 mm/a
(1.0 Mrd m3/a (SVGW), 4.4% de 550 mm/a)

Wastewater treatment 41 mm/a
(1.7 Mrd m3/a (eawag), 7.5% de 550 mm/a)

 Une partie des eaux mixtes sont déversées en amont de la STEP
 Les eaux claires sont restituées directement dans le milieu récepteur
 10 à 15% des  eaux accumulées traversent les systèmes hydrauliques 

urbains 
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Fresh water production: 40% sources, 40% ground water, 20% lakes

1. Introduction
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Water consumption per resident and day
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Water consumption per consumer category

(Schweizerischer Verein des Gas- und Wasserfaches) 20
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Definitions
Fresh water: treated and hygienic water for consumption

Consumer 
• Domestic consumption: drinking, cooking, personal hygiene,  washing 

machine, etc…
• Industrial and trade consumption: commercially used water
• Public consumption:  fountains, cleaning of streets, reserve for fire services, 

public baths, water treatment facility. No tax is charged
• Losses: leaks, losses at capture

Total consumption: sum of domestic, trade, industrial and public consumption, 
including losses

21

1. Introduction



Switzerland
Use of fresh water per consumer

Use of fresh water in household

(Schweizerischer Verein des Gas- und Wasserfaches) 
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64%Households, trade

16%Industry

5%Public, fountains

3%Self consumption

12%Losses

30%Toilet

20%Bath, shower

19%Washing machine

15%Kitchen, drinking

13%Body care

2%Dishwasher

1%Others



Replacement cost
(2007, BAFU)
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Cost
• Fresh water supply, sewer and wastewater treatment in Switzerland costs 

1’200 CHF/person·year (Gujer 1999)

• Replacement cost sewer 5’000 to 15’000 CHF/person (VSA)

• Replacement cost sewer 1’000 to 2’000 CHF/m (VSA)

Financial requirements
• Investment in fresh and wastewater infrastructure of a small village of 2’500 

residents: ca. 60% of all expenses (Gujer 1999)

• Maintenance of sewer 1.5 Mio Euro per 100 km and year (ATV)

Value 
Value of fresh and wastewater infrastructure of a small village of 2’500 
residents: ca. 75 Mio CHF (Gujer 1999)

Age
Main fresh water distribution conduits in Zürich: 50% were build before 1920 
(Gujer 1999)
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Prize of fresh water (€ per m3, 2004) (BfS, Gujer 1999)

Lausanne: 1.32 €, Genève: 1.43 €, Bern: 1.15 €, Zürich: 1.34 €.
Average: 2.00 CHF

Prize for wastewater treatment (CHF per m3, 2004) (BUWAL 2003)
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Prize of fresh water (CHF per m3, 2004) (AQUA & GAS 2012)
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Prize of fresh water and wastewater (CHF per m3, 2015)
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1. Pro memoria

Urban hydraulic systems
• Protect humans from nature (diseases, floods)
• Protect nature from humans (exploitation, pollution)
• Are relevant infrastructures for preservation of civilization
• Usable water resources (CH): sources (40%), ground water (40%), lakes (20%)
• Main consumer are households and trade (64%)
• Swiss fresh water production 1’000 mio m3 per annum
• Swiss average fresh water consumption 300 l/d and person
• Water circuit in urban areas is complex
• Water management (fresh/waste) is expensive
• Fresh water prizes are low
• Immense value of infrastructure

Questions?


