
Living with water  
in Amsterdam 

Paulien Hartog, strategic advisor Waternet 

 



Elevation Flood sensitive area 

The Netherlands 



Cross section Amsterdam 



Amsterdam  
water governance 



Dutch water government 

Functional democracy General democracy 

EU 

12 Provinces 

22 Regional Water 
Authorities 388 Municipalities 

European Union 

National Government 
(Ministry for Infrastructure & Environment) 

10 Drinking Water 
companies 

Public owned utilities 



NL water tasks and financing 
Task Who? Finance? NL Annual 

turnover  
(million €) 

• Drinking water 
  & resources 

Drinking water 
companies 

Charge 1.370 

• Stormwater 
• Sewerage 
• Groundwater 

Municipalities Local levy 1.360 

• (Regional) flood    
protection 
• (Regional) surface water 
management 
• Wastewater treatment 

Regional Water 
Authorities 

Regional levy 2.790 

• (National) flood 
protection 
• (National) surface water 
management 

National Water 
Authority 
(Rijkswaterstaat) 

National tax 1.010 



Public water government 

• Flood protection 
• Water level management 
• Water quality control 
• Waste water treatment 

• Drinking water 
• Sewerage 
• Storm water 
• Groundwater 
• Shipping and inland waterways 



Core values 
• Expedient 
• Sustainable 
• Customer oriented 

Tariff 
a 4 person household in 2016 has to pay: 
•Watermanagement levy:   € 144  
•Waste water treatment levy:   € 159 
•Drinking water charge:   € 205 
•Sewerage levy:    € 151 + 
Total watercosts:   € 659  
    
= total cost recovery 
= 2% average annual income 
 

 
 
 

Non profit customer service 
• Satisfied customers   83% 
• Brand awareness   91% 



Waternet budget 2016 

waste water treatment 19% 

surface water  
management 22% 

drinking water 32% 

sewerage 29% 

general service 6% others 3% 



Key: Collective governance and financing 





Regional watermanagement 

IJmuiden 
sluice and pump for normal 
discharge 

Zeeburg pump:  
emergency inlet ánd outlet 

Many regional area pumps 

Sluice for inlet from river Rhine 



Flood protection (sea/river) 

Failure chance 



Capacity: 
70 Mm3/year 

Capacity: 
31 Mm3/year 

Capacity: 
150 Mm3/year 
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million m3/ year 

shallow aquifer 
deep aquifer 
infiltrated river water  

Potable water production 
 
• by artificial aquifer recharge  

with river water (since 1957) 
• by after treatment of seepage water 



Waste water collection and treatment 

• Central plant in harbour area (2006) 
• 100% of buildings connected  
• Reuse of energy and resources from waste water 
• Biogas 12 million m3/year 
• Phosphate reactor produces 500 ton struvite/year 



Stormwater system in Amsterdam 

Type of system    
  
       Separate storm water and waste water systems 
       Combined waste water and storm water systems 
       Improved separate storm water systems 
 
 

Separate sewer: underground discharge to surface water 
(100-500 m) 

Combined sewer: underground storage and discharge to  
central waste water treatment plant 
 
Extreme events:  above ground street storage  
 



Climate resilient city 

Attractive city Circular economy 

Balance in the city 

Present: Connecting water 

Healthy living 



Queen Maxima (2013) 



Resilient city 
 

• Flood resilient vital infrastructure 
• Rainproof 



National Deltaprogramme 

• 5 Delta decisions 
• Flood risk management 
• Freshwater 
• Spatial adaptation 
• Lake IJsselmeer 
• Rhine-Meuse Delta 

 



Individual yearly risk of 
death by flooding 
        < 10-6 

        10-6 – 10-5 

        > 10-5 

Risk of damage per 
hectare per year (€) 
        < 100 

        100 – 1000 

        > 10.000 

reference new standards 

reference new standards 

Flood resilience: 
Better prevention 
 Planned investment: 
11-14 billion € (2015-2050) 



Flood resilience: 
Multi layer safety approach 
 

disaster 
management 

 
 

physical  
planning 

 
 

prevention 

flood threat from sea and river 



Accumulated flood risk map 

Donkerblauw = > 2m en/of snel stijgend 
Lichtblauw     = < 0,5 m Optimal prevention (high economic value) 

Special focus on robust and resilient critical infrastructure 



New York: hurricane Sandy 2012 

Flood vulnerability of vital infrastructure! 

http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=TwN1Y4OUajnSzM&tbnid=faDhANn0jPPIpM:&ved=0CAUQjRw&url=http://blogs.berkeley.edu/2012/11/02/is-hurricane-sandy-the-face-of-climate-change/&ei=yt9TUsu_DsX60gXj2ICIAQ&bvm=bv.53537100,d.d2k&psig=AFQjCNHD1ouixoXFuqtV-J_muSCsJzS4Jw&ust=1381314746833066


Chain effects, 
dependencies 



Waterproof Westpoort:  
Integrated approach in a complex urban area 

understanding 

solutions 

Networks Direct and indirect damage Chain reactions 

Individual solutions Spatial solutions Governance         Legislation 
 
                 Finance  



Strategies 

Rescue Essentials 

Heartbeat Solid 

Aware 



Regional Fresh Water strategy 

Drinking water intake    
Fresh water supply route 

Salinisation (lock leakage) 

Amsterdam 

Enlarge the redundancy 
Joined optimalisation water demand/use 



Groundwater resilience? 

3000 groundwater level monitoring points in Amsterdam 

http://www.google.nl/url?sa=i&rct=j&q=houten+palen+amsterdam&source=images&cd=&cad=rja&docid=NKbQHSr_1v4ZuM&tbnid=nqDEhTzE4rWFVM:&ved=0CAUQjRw&url=http://www.splitsing.nl/amsterdam/s/funderingsonderzoek_2.html&ei=2TGfUcr3McrY0QWu0oGoAw&bvm=bv.47008514,d.d2k&psig=AFQjCNFaXb4CSs3MzS2Ypr3R8ns2C20xDQ&ust=1369473738328411


Groundwater levels too high:  
nuisance and damage 



Groundwater levels too low:  
nuisance and damage 

Groundwaterlevel below pile heads summer 2003 

Private responsibility versus 
public duty of care… 

More frequent by climate change? 



Flood resilience: extreme stormwater events 



Climate is changing: 
Higher frequency of extreme rainfall  
 

More frequent cloudbursts 
Number of days in summer with more than 50 mm rainfall 



Denser city with more hard surfaces 

2040: 70.000 new dwellings planned within city 
boundaries 

Paving gardens 



Wake up call: Cloudburst Amsterdam 2014 

60-70 mm in  2 hours 

http://www.parool.nl/parool/nl/4/AMSTERDAM/photoalbum/detail/3702979/537613/2/Regenval-in-Amsterdam.dhtml%23photo
http://www.parool.nl/parool/nl/4/AMSTERDAM/photoalbum/detail/3702979/537437/19/Regenval-in-Amsterdam.dhtml%23photo


New initiative: Amsterdam Rainproof 
• Dedicated team 
• Network approach 
• Main target: mainstreaming rainproof in urban network 
• 2014-2017 



Platform 
Rainproof 

Goverment 

Knowledge institutes 

Local initiatives 

Network organisations 

Retailers 

Garden centres  

Network approach 



1 Be aware  
2 Willing 
3 Capable 
4 Acting 
5 Persevere 



Infographics with tips 



Website 

https://www.waternet.nl/klantenservice/meldingen-storingen/wateroverlast/hoe-werkt-een-gemengd-riool/


Building “enveloppe”: 
70 mm storage/48 h 

Asset management framework: 
Rainproof materials and profiles 

Policy mainstreaming 

Sewage Plan: 
Ambition 60 mm/h event 
without damage 

Green Agenda: 
Rainproof criterium for funding 

https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjz5-bv16nMAhVMLcAKHbR8C6wQjRwIBQ&url=https://www.amsterdam.nl/publish/pages/746463/gemeentelijk_rioleringsplan_amsterdam_2016-2021-.pdf&psig=AFQjCNF1_xMBeKFlhqkf24Fj6U0r8FoFGw&ust=1461670143210822
https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjz5-bv16nMAhVMLcAKHbR8C6wQjRwIBQ&url=https://www.amsterdam.nl/publish/pages/746463/gemeentelijk_rioleringsplan_amsterdam_2016-2021-.pdf&psig=AFQjCNF1_xMBeKFlhqkf24Fj6U0r8FoFGw&ust=1461670143210822


 

Mainstreaming rainproof in  
many teams within the city 



simulation cloudburst in Amsterdam with WOLK (Tauw, 2013) 

Knowledge: improvement of vulnerability 
assessment 



 
   

  

  

Wet spots prioritised 



Entrepreneurial development actions 



• Finance by crowdsourcing 
• Professional advice 
• Neigbourhood helpers 

https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiJr6jt06nMAhUJKsAKHUMHD24QjRwIBw&url=https://twitter.com/rooftopnl&psig=AFQjCNG52c1pLbg4tW10lI0-ll6LEDe3HA&ust=1461669090832652


every drop counts 
 

paulien.hartog@waternet.nl 
paulien@rainproof.nl 

www.rainproof.nl 
 (in Dutch) 



International 
collaboration 



Amsterdam International Responsible Capital 



International collaboration water 

• Sharing knowledge (partner cities and utilities) 
 
 
 

• Social responsibility (UN Social Development Goals) 
 
 
 
 
 

• Aid and trade (Amsterdam, region or NL) 

http://www.ams-amsterdam.com/
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=H06QYTl3NBWDTM&tbnid=5-FqFEsh1VkSjM:&ved=0CAUQjRw&url=http://www.afrikadag.nl/nieuws/wereld-waternet-op-de-afrikadag&ei=CxV-U7ykNtS0yQP95YHADw&bvm=bv.67229260,d.bGQ&psig=AFQjCNEkaw_QEthloONSJg5T21BY0AkB-Q&ust=1400858217768458


China (2014):  
Pilot Deyang Artificial Recharge 



India (2015):  
Tata Trust rural support program  



Collaboration on resilience 

• Direct sharing with cities (C40 cities) 

• Public private cooperation 

• Learning together, capacity building 

 

  

Wuhan Sponge City 







paulien.hartog@waternet.nl 
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