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Who drinks water?
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Who doesn’t?
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But, there is a problem ...
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Why is this happening?
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Welcome!



8/66

P5 presentation
studentnr: 5437067

First mentor: Kristel Aalbers
Second mentor: Remon Rooij

From fields to faucet
Safeguarding groundwater quality used for drinking 

water in the rural areas of the province of Utrecht 
with integrated solutions

Laetitia Ruiter
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Where does our drinking water 
come from?
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60% 
GROUNDWATER

40% 
SURFACE 
WATER

Drinking water in the Netherlands
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What is groundwater?
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Water cycle

Source: (Noordhoff Uitgevers, 2025)
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Importance of  groundwater

- Important source for drinking water!

- Natural ecosystems 

- Agriculture (irrigation)

- Industrial processes (cooling water)
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Groundwater abstraction 
for drinking water

Water table

Aquitard

Aquifer
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Phreatic groundwater
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Unsaturated soil

Soil structure
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Drinking water production

Methane

Groundwater 
pump

Clean water 
pump

DistributionAeration Sand filter Clean 
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Source: (Vewaco, 2025)

Aeration
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Drinking water production
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Source: (CTC Tankbouw, 2025)

Sand filtration
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Drinking water production
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How does groundwater get polluted?
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Complies to WFD norms

Does not comply to WFD normsAt least one environementally foreign 
substance, above standard

At least one environementally foreign 
substance, below standard

No substances found

Environmentally foreign substances in 
groundwater, 2021

Environmentally foreign substances in shallow filters 
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Condition of  groundwater quality in the Netherlands
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Urbanization

Source: (Passchier, 2024)
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Urbanization

- 18.9 million by 2035 in the Netherlands

- 19.6 million by 2050 in the Netherlands
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Urbanization

2.1.1 Bevolkingsgroei per COROP, 2021 tot 2035 

Minder dan -5 (%) 

-5 tot -2,5 (%) 

-2,5 tot 2,5 (%) 

2,5 tot 5 (%) 

5 tot 10 (%) 

10 of meer (%) 

Bron: PBL/CBS 

Naast regio’s met een toenemend aantal inwoners zijn er naar verwachting ook regio’s die, 

ondanks de sterke groei van de totale bevolking van Nederland, nog te maken krijgen met 

krimp. Tot 2035 voorziet de prognose een daling van de bevolking met meer dan 5 procent in 

Delfzijl en omgeving en in Oost-Groningen. 

In andere traditionele krimpregio’s, zoals Zeeuws-Vlaanderen, de Achterhoek en Zuid-

Limburg, wordt daarentegen tot 2035 geen krimp van belang verwacht. Pas voor de periode 

na 2035 voorziet de prognose in deze gebieden een lichte krimp tot –5 procent. Ook in 

Delfzijl en omgeving en in Oost-Groningen zet de krimp naar verwachting ook na 2035 door. 

Bevolkingsontwikkeling 9 

aantrekkelijk voor jongeren uit binnen- en buitenland. Dit leidt tot een toestroom van

jongeren die hier een eerste baan vinden, jonge arbeidsmigranten en (internationale)

studenten.

De grote steden kennen echter ook een aanzienlijke uitstroom van inwoners, die de instroom

overtreft. Vertrekkers zijn veelal gezinnen die zich in de omliggende gemeenten vestigen

(CBS, 2019). In die gemeenten is de woningbouw de laatste jaren weer op gang gekomen

(CBS, 2022). Deze gemeenten zullen in de toekomst sterk groeien. Rond Amsterdam gaat het

om bijvoorbeeld Ouder-Amstel, Diemen, Weesp en Beemster maar ook de oude groeikernen

Haarlemmermeer, Purmerend, Lelystad en Almere groeien aanzienlijk. Rondom Den Haag

valt vooral Rijswijk op, maar ook Zoetermeer groeit verder. Bij Rotterdam groeien

Lansingerland en vooral Zuidplas naar verwachting nog sterk tot 2035. Rondom Utrecht

blijven onder andere de oude groeikernen Nieuwegein en Houten, maar ook Bunnik en Zeist

nog in omvang toenemen.

De uitstroom uit de grote steden richt zich niet alleen op de nabij gelegen kernen, maar reikt

ook verder. Zo is de laatste jaren het aantal verhuizingen uit de Randstad naar de perifere

regio’s toegenomen (CBS, 2021).

2.2.1 Bevolking in de tien grootste gemeenten

x 1 000

2005 2021 2035 2050

Amsterdam

Rotterdam

's-Gravenhage
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Nijmegen

0 200 400 600 800 1 000 1 200

Bron: PBL/CBS

14 PBL/CBS Regionale bevolkings- en huishoudensprognose 2022–2050 – Steden en randgemeenten groeien verder

Population in the biggest municipalities Prediction of  population growth per COROP 2021 - 2035

(Netherlands Environmental Assessment Agency & 
Statistics Netherlands, 2022). 

(Netherlands Environmental Assessment Agency & 
Statistics Netherlands, 2022). 
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Agriculture
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Urbanization

- More food production 
needed

- Land needed for urban 
area (houses, amenities, 
etc.)

- Di�erent kind of land-use Agriculture

- Type of agriculture (position in food market) 
- Consumption patterns

Pressure on rural area

Rural area =geographic area located outside towns and cities
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Integrated solutions are needed
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Location - province of  Utrecht
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Location - province of  Utrecht

- Province of Utrecht one of the fastest growing population of 

the Netherlands;
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Location - province of  Utrecht

- Province of Utrecht one of the fastest growing population of 

the Netherlands;

- Continuation of the Utrecht Rural Area Program (continuation 

of sustainability goals for agriculture);
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Location - province of  Utrecht

- Province of Utrecht one of the fastest growing population of 

the Netherlands;

- Continuation of the Utrecht Rural Area Program (continuation 

of sustainability goals for agriculture);

- Variety of landscapes;
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Location - province of  Utrecht

- Province of Utrecht one of the  fastest growing population of 

the Netherlands;

- Continuation of the Utrecht Rural Area Program (continuation 

of sustainability goals for agriculture);

- Variety of landscapes;

- Own motivation.
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“How could the groundwater quality at groundwater abstractions for public 
drinking water, in the rural areas of the province of Utrecht be spatially safe-
guarded by 2050, by applying integrated solutions for groundwater quality, 

agriculture and as well as 
urbanization?”

Research question
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Conceptual  framework
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What is the situation in the 
province of  Utrecht?
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Groundwater quality in the province of  Utrecht
Pesticides

0 KM 7,5 KM 15 KMN

Concentration in deep filter
Concentration in shallow filter

Sum norm exceedance
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Regional groundwater flows

0 7,5 15 km

Utrecht

Amersfoort

N

Agricultural area

Regional 
groundwater flows

Forest, parks and dunes

Water
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Spatial organization groundwater abstractions 

Groundwater protection zone

Surface water abstraction location

Moderately vulnerable strategic 
groundwater storage

Vulnerable strategic groundwater 
storage

Drinking water searching area

Surface water

Groundwater abstraction location

0 KM 7,5 KM 15 KMN

29 GROUNDWATER ABSTRACTIONS
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Focus area - rural areas

0 7,5 15 km
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Groundwater abstractions 
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Groundwater abstractions 
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Surface water abstractions

N

19 GROUNDWATER ABSTRACTIONS

Rural area =geographic area located 

outside towns and cities
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How to find integrated solutions?
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Interviews and brainstormsessions
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Local

Concrete Abstract

City

Regional

Cross border

Interviews and brainstorm sessions

MatrixPattern placement

URBANIZATION
GROUNDWATER QUALITY

AGRICULTURE
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Making use of  the method 
“Pattern language”
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A pattern language is an organized and coherent set of patterns, each of 
which describes a problem and the core of a solution that can be used in 

many ways within a specific field of expertise.
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Division of  patterns
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Focus area - Kromme Rijnstreek 

0 KM 7,5 KM 15 KMN

Vulnerable drinking water abstractions

Very vulnerable drinking water abstractions

Groundwater protection zone

Surface water abstraction location

Strategic groundwater storage

Drinking water searching area

Arable farming

Tree cultivation

Fruit cultivation

Potential location for large scale integral 
development living and working around 
node

Surface water

Groundwater abstraction location
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- Development of at least 16,500 residential units
- Establishment of a minimum of 25 hectares of 

industrial/commercial land
- At least 2 million m3 of additional drinking water for 

agricultural use (assuming current consumption) 
- At least 10 million m3 of additional drinking water for 

domestic use
- At least 5 million m3 of additional drinking water for 

industrial use

Extensive 

- Development of at least 16,500 residential units
- Establishment of a minimum of 25 hectares of 

industrial/commercial land
- At least 1 million m3 of additional drinking water for 

agricultural use (assuming current consumption) 
- At least 10 million m3 of additional drinking water for 

domestic use
- At least 5 million m3 of additional drinking water for 

industrial use

- Development of at least 8,000 residential units
- Establishment of a minimum of 15 hectares of 

industrial/commercial land
- At least 2 million m3 of additional drinking water for 

agricultural use (assuming current consumption) 
- At least 3 million m3 of additional drinking water for 

domestic use
- At least 1 million m3 of additional drinking water for 

industrial use

- Development of at least 8,000 residential units
- Establishment of a minimum of 15 hectares of 

industrial/commercial land
- At least 1 million m3 of additional drinking water for 

agricultural use (assuming current consumption) 
- At least 3 million m3 of additional drinking water for 

domestic use
- At least 1 million m3 of additional drinking water for 

industrial use
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The workshop 

Goal:

- Initiating dialogue between different domains;

- Exploring potential trade-offs between groundwater, agriculture, and urbanization;

- Generating input for a future design of case study area ‘Kromme Rijnstreek’ within a specific 

scenario;

- Potentially developing new (additional) solutions (expansion of the card game).
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The workshop

- Professionals from inside and outside province of Utrecht;

- Interdisciplinary teams;

- Groups of 4 - 5 participants, at least one participant from each domain (drinking- and groundwater quali-

ty, agriculture and urbanization);

- Used the pattern language to develop design principles; 

- Participants made a design per scenario.
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Final designs
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CURRENT SITUATION

SCENARIO 1 SCENARIO 4
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“How could the groundwater quality at groundwater abstractions for public 
drinking water, in the rural areas of the province of Utrecht be spatially safe-
guarded by 2050, by applying integrated solutions for groundwater quality, 

agriculture and as well as 
urbanization?”

Research question
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1. Sweet water storage is a key solution;

2. Groundwater friendly agriculture, agroforestry, bufferzones and collaboration in circular water management 

emerged as important solutions for safeguarding groundwater quality;

3. Low urbanization and extensive agriculture - Leveraging the landscape’s self-purifying and water storage capacity;

4. High urbanization and intensive agriculture- Focusing on innovation and prevention

Conclusions
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Most important solutions

R3 ZOETWATEROPSLAG IN 
LANDELIJK GEBIED 

Identifi ceren van strategische locaties om zoet-
wateropslag toe te passen

Opstellen van beleid en regelgeving voor zoet-
wateropslag in het desbetreff ende gebied

Optioneel: fi nanciële compensatie bieden aan 
agrariërs om zoetwateropslag te realiseren

Het realiseren van zoetwateropslag en dit laten infi ltreren 
in de bodem, waardoor de grondwaterkwaliteit verbetert.

Stakeholders

Concrete acties
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Agrarische collectieven
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R10 AGROFORESTRY

(Evt.) Omgevingsplan veranderen om agroforestry 
mogelijk te maken 

Optioneel: Financiële bijdrage leveren om transitie 
mogelijk te maken  

Het toepassen van agroforestry, om zodoende de grond-
waterkwaliteit te verbeteren. Agroforestry zorgt onder an-
dere voor minder uitspoeling van nutriënten en verhoogt 
de opnamecapaciteit van de bodem.

Stakeholders

Concrete actiesR
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lij
ke
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Gemeenten

Agrariërs

Natuurorganisaties

Lokaal Stad Regionaal Interregionaal

R11 GRONDWATERVRIENDELIJKE 
TEELTEN 

Agrariërs educatie bieden voor toepassing van 
andere teelten (Provincie Utrecht)

Investeren in innovatie (Rijksoverheid) 

Pilots faciliteren (Provincie Utrecht)

Focus op teelten waarbij geen of nauwelijks pesticiden 
hoeven te worden gebruikt en geen tot weinig (kunst)
meststoff en.

Stakeholders
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Gemeenten

Agrariërs

Agrarische collectieven

Kennisinstituten 

Lokaal Stad Regionaal Interregionaal

R13 BUFFERZONES

Financiële middelen beschikbaar stellen 

Het veranderen van wet- en regelgeving - 
omgevingsplan aanpassen

Het realiseren van buff erzones om directe afspoeling te 
voorkomen en een natuurlijke fi lter te creëren.

Stakeholders
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Lokaal Stad Regionaal Interregionaal

O2

Partners identifi ceren in het desbetreff ende 
gebied 

Vergaderlocaties regelen

Het creeëren van een samenwerking in circulair waterma-
nagement dat het mogelijk maakt om innovaties en erva-
ringen te delen en bedrijven met elkaar verbindt om de wa-
terkringloop te sluiten.
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SAMENWERKING IN CIRCULAIR 
WATERMANAGEMENT 
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Recommendations

Make use of the pattern language method! Organise more workshops using this method to 
stimulate content-driven dialogue.
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What future do you imagine for 
drinking water?
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Thank you! 
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Questions?


