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Goals of the course

To get information about the costs of infrastructures in 
urban hydrology

To be able to estimate the cost of a dedicated 
structure

To know different tools / documents / instruments  for 
the estimation of costs in the domain of urban 
hydrology

To be able to conduct a cost / benefit evaluation for 
a given situation



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 and the 
cost of this solution 
estimated

... But how ?
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1. Introduction : back to the legislation…

LEaux
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Introduction : back to the Swiss legislationIntroduction : back to the Swiss legislation

LSPr
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Introduction : back to the Swiss legislationIntroduction : back to the Swiss legislation

Exemple de directive 
cantonale (Valais)

Disponible sur Moodle
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Introduction
Results exercice 1

Mean:     234 Frs/hab/y
Median:  209 Frs/hab/y

Mean:    153 l/hab/day
Median: 133 l/hab/day 

Mean:    567 Frs/hab/y
Median: 425 Frs/hab/y

Water Electricity 
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Introduction
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Introduction : back to the Swiss legislationIntroduction : back to the Swiss legislation

https://www.preisvergleiche.preisueberwacher.admin.ch/?z=0

Juin 2023

Eau potable Eaux usées

HHT: nombre personne_pièce

https://www.preisvergleiche.preisueberwacher.admin.ch/?z=0
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Introduction
 „Water“Budget

Bergamin J (2007). La tarification de l’eau en Suisse romande. 
Cahier ACME Suisse n°1, Résumé, 24 pp

• Significant variations in the cost
• "Water pays for water"
• Future increases of costs 
• Decrease of water consumption

Total costs for standad 4 people family in a house in CH

Wastewater
Drinking water



PGEE : bilan sur 80 ans; variante 1
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Replacement 
value : 
52 Mio CHF
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Taxes: 125 
CHF/habitants
(2007)

+ 100% (at least!) 
in the future

1. Introduction
Taxes defined in the PGEE

Water pays for water…
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1. Introduction: costs of wastewater 
infrastructures in Switzerland

Total costs for water supply 
and wastewater 
management: 4.4 Mia Frs /Y

= 26 F-35 / Year…

257 CHF/hab/an

9000 CHF/hab

8.6 Mio Habitants
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27/03/2015
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1. Introduction: costs of wastewater 
infrastructures Canton VD

« Sur la base des coûts économiques à 
long terme élaborés dans le cadre de 
l’étude, les recettes des taxes, pour 
l’ensemble des 20 communes 
analysées, devront
augmenter de quelque 50 à 60 % par 
équivalent-habitant pour atteindre le 
niveau de financement requis.»

https://www.vd.ch/fileadmin/user_upload/themes/environnement/eau/fichiers_pdf/DIREV_PRE/Etude_Financement_Assainissement_Communes_Vaudoises.pdf
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2. Definitions: benefits
What economic benefits are 
related to urban drainage?
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2. Definitions: benefits

• Urban drainage discharges in a secure manner the 
waste/rainwater out of our towns and villages

• Wastewater management protects our drinking 
water resources

• Wastewater treatment allows the use of waters 
bodies as living and recreational areas

Normative goals
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2. Definitions: benefits

Benefit : 
a. Gain, profit realized in an operation, by a company
b. Advantage obtained through an action, a situation

Type of benefits:

• Direct benefit: direct effect of an investment
• Indirect benefit: The effects arise through a chain of 

effects and not directly by the investment
• Intangible benefit: Intangible effects are not 

monetarily measurable effects, since they are not 
related to market prices
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2. Definitions: benefits

Types of benefits:

• Benefits for the economy: direct, indirect and 
intangible effects are included on a societal level.

• Benefits for the business: focused on direct 
monetary effects.

The benefits for the economy is based on a cost/benefit analysis. 
However, its monetary determination can be difficult!
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2. Definitions: costs

Costs (in an economical point of view): 

An amount that must be paid or given up in order to 
get something. 



Other parameters:
Lifetime 8-20 years for mechanical parts, 50-80 years for sewers…
Operating time Storage / treatment: a few hundred hours / year, derivation –
during wet-weather
Planning period for example 33 years for a WWTP
Interest rates, inflation, contingent liabilities, residual value, etc.

CAPEX 
Capital expenditure
Investment costs

Costs for future investments
Land acquisition
Development of the project and 
construction costs
Interests during construction 

OPEX
Operating expenditure
Maintenance costs

Personnel costs
Energy costs
Equipment expenditure 
(maintenance, repair, service, 
transport ...)
Operations (excluding energy)…

2. Definitions: costs



Current economical replacement value

Definition: 
The investment that would be needed today to fully reconstruct 
sanitation facilities equivalent to existing equipment.

Basis for comparison of different scenarios
•Value independent of the construction date and the financial mode 
(loan, grants, equity)
•Calculated for a given year
.

2. Definitions: costs



2. Costs / Benefits evaluation

Extent of the technical measures

Classical  Cost – Benefits Analysis
Costs Cost of “damage”

Total

Cost of “solution”

Costs of „damages“ can not be evaluated in an economical 
point of view (not yet)

What is the cost of a pollution in a river  ?

Economical assessment               Cost comparison
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2. Costs / Benefits evaluation

VSA STORM
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Costs per year (Frs)              

2. Costs / Benefits evaluation
Pr

ob
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VSA STORM
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3. Swiss approach for infrastructures
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Big variabilities in the economical 
replacement values of different infrastructures

Need of reliable information !
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3. Swiss approach for infrastructures

S. Binggeli,
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3. Swiss approach for infrastructures

Larger WWTP are more economical
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3. Swiss approach for infrastructures

-

50

100

150

200

250

300

350

400

450

100-1'000 1'000-10'000 10000 - 50000 >50'000

[EW] [EH]

[CHF/EW∙a]  [CHF/EH∙a]

Total annual costs Performance indicator

-

2

4

6

8

10

12

14

16

100-1'000 1'000-10'000 10000 - 50000 >50'000

[EW] [EH]

[-]

Large plants: Lower cost, higher performance



Urban Hydrology, LR, 01/05/2025

3. Swiss approach for infrastructures

Modest differences in costs for the network
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3. Swiss approach for infrastructures
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3. Swiss approach for infrastructures

Factors influencing costs

WWTP
Sizing
Load factor
Level of equipment 
(nitrification, treatment of 
micropollutants..)

Network
??
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Costs components Tax components

3. Swiss approach for infrastructures
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Costs components Tax components

3. Swiss approach for infrastructures
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Taxes for a municipality

3. Swiss approach for infrastructures
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Taxe de raccordement

3. Swiss approach for infrastructures

"Droit d'entrée" ou "achat" d'une part des installations 
existantes

effet incitatif pour l'infiltration des eaux pluviales ou 
pour la non-imperméabilisation
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Taxe de raccordement
3. Swiss approach for infrastructures
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Taxe de raccordement
3. Swiss approach for infrastructures
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Taxe de raccordement
3. Swiss approach for infrastructures
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Industries
3. Swiss approach for infrastructures
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Higher concentrations than average domestic wastewater

Load measurement
 Costs for measurements << Amount of taxes

Annual mean value: Number of measurements per year must give a 
representative mean value Analysis

Sample DBO5 
2h settling

TSS 
FIltered

Nr. [mg/L] [mg/L]

6134 850 550
6135 1'100 600
6136 1'200 680
6137 1'400 420
6138 1'400 570
6139 1'600 250
6140 300 610
6141 1'100 590
6142 1'400 480
6143 1'600 530
6144 750 470
6145 1'400 440

Industries
3. Swiss approach for infrastructures
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• 2 medium-sized ARAs could merge to form a large ARA to 
be set up at a new site

• Basis: Feasibility and preliminary studies for both scenarios
• Dynamic analysis 2015-2045

4. Example

A

Further operation of 2 WWTP Connection

B
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4. Example: dynamic calculation

Further operation 2 WWTPs
Costs (without discount)

Connection
Costs (without discount)

2 WWTPs
remaining

2 WWTPs
renewed

2 WWTPs
remaining

1 new WWTP + 
connection
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4. Example: dynamic calculation
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5. Exercice

Wastewater remediation Furttal
WWTP Furthof- Regensdorf
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5. Exercice
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5. Exercice

Action plan
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WWTP Furthof
WWTP Regensdorf
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5. Exercice
WWTP Furthof

10‘000 EH

WWTP Regensdorf

35‘000 EH
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5. Exercice

Spez. Gesamtkosten
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5. Exercice

• Which solution has the better long term cost / 
benefit ratio?

• What are the organizational benefits for the WWTP 
Furttal with the connection?

• Is a common organization conceivable?

The main questions
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5. Exercice
‚rational‘ 

factual level

Hards 
factors

‚emotional‘ 
relationship level

Soft 
factors

Planning problems
‚rational‘ 

Planning methods

Social problem Social /psychological
methods
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