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Groundwater management
In the Netherlands
Some successes worth sharing
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Abstraction and usage of water 2016
Unit: million m3

Water usage in the Netherlands -

surface water surface water

7005 7 438

Annual groundwater abstraction | Dry year 4
(million m3)

145

Industry 126,3
Public water supply 880,2
Agriculture (irrigation) 101 200
. Water supply
Small private wells 25 50 sector
j— : : diati Small private wells 1260
About 62% f
ther (e.g. construction pits, remediation) 50 2% i 525 from .
Total 1181,5 2q
Source: Unie van Waterschappen & IPO (2021) Losses. non- ‘ Cooling
Overzicht grondwateronttrekkingen Y a4 10 381
industrial Industry,
1651 s Power plants
3950 10 385

Householfls  Agriculture Fresh other Fresh Saline Fresh Saline
805 Crops and prdcesses Cooling Cooling 3592 6 793
cattle 2no 3 24054 645
1202 .
About 69% from Surface water mostly used for cooling
" - Productie groundwater
— Niet gefactuheru
- industriewater “>dachtasifedrijven

Exclusief het grote volume van de opname van bodemwater door gewassen.

Orde grootte 15 miljard m3 (met name landbouw).

Ook deels bestemd voor koeling afkomstig uit zowel zoet oppervlaktewater als grondwater.
Afkomstig uit oppervlaktewater (2 331 mln m?3) en grondwater (74 min m3).
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The successes?
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1981 Groundwater Law
(since 2009 incorporated into Water Law)

1970’s: Increased awareness on (potentially) negative impacts of groundwater abstraction

1981: Groundwater law
Regulation of groundwater abstraction through licensing
Obijective: protect quantity of groundwater resources, prevent negative impacts on such as on nature
and prevent salinization.

Abstraction in principal only allowed

 if abstraction doesn’t cause any harm

« for purposes in which surface water is no alternative

« groundwater use is prioritised for domestic use and/or industrial use that requires high quality water

Instruments include:
Registration, licensing, financial compensation

Responsibility with provincial governments, who can impose a tax that may only be used for

groundwater research, measures to prevent or mitigate negative impacts from abstraction, etc.
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Impacts of policies on groundwater abstraction

Millions m3

1981 Groundwater law
1993 Policy on domestic and industrial water supply
- Decrease industrial use (cooling)
- Stabilise abstractions for water supply in the year 2000

Groundwater abstractions Utrecht Province
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B Water supply M Industry industry - food and beverage M Industry - other Externalities: Reduction greenhouse gas emissions
B Sprinkler irrigation B Groundwater remediation B Construction pits ® Thermal energy storage Im paCt'

+ Thermal energy storage: new technology (net abstraction very
small)

* Geothermal energy: new technology under mining law,
potentially competing with groundwater resource management...
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Protection of groundwater quality

Based on hydrogeological
vulnerability assessment .

‘groundwater protection
zone / borehole free zone’

‘100-year
attention zone’

Groundwater protection zones

‘Welllfield area’: 60 days travel time.
Highest level of protection: no other activities allowed

‘Groundwater protection zone’: 25 years travel time
strict regulation of activities with specific activities being prohibited

‘Borehole free zone’: prevent piercing of protective clay layers (for
wellfields under semi-confined conditions)

’100-year attention zone’ 100 years travel time. Defined for vulnerable
wellfields: suasive measures & due care and diligence
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Drinking water protection files

Cooperative process of planning,
executing and monitoring

File on each wellfield to compile all relevant information related to the
groundwater quality of that particular wellfield.

Cooperation between all relevant governmental stakeholders
(national, provincial, municipalities, waterboards, environmental agency, etc.)

Communication tool for area-specific groundwater quality protection,
including planning of preventative or risk-reducing interventions

Effect Resultaat (Risico’s) Actie prestaties (Risicobeheersing)

8. Risicoop
verontreiniging
door huidige
functies

1. Planologische
bescherming mbt
huidige functies,

2. Milieuregelgeving
Bovengrond

3. Bescherming mbt
ondergrondse
activiteiten

Ondergrond

6. Kwaliteit
ruwwater

5. Kwaliteit
toestromend
water

4, Aanpak bestaan¥g
verontreinigingen

Source: Gebieddossier Waterwinning Bethunepolder
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Water supply in the Netherlands
Groundwater dominated

- | |locations_ A aneportines
/ ocations transport lines

Groundwater 187

Surface water 9

River bank infiltration 14

Artificial recharge 11

Emergency intake / abstraction 9

Dune water infiltration
(Managed aquifer recharge)
O
0 80 km

Groundwater abstraction

Rlver bank Infl|tratI0n C) ‘JU"UC(' ',‘[J'YCU’.!!'IIJ o[ more Vh(,;r'. ]\:1 rhwnlon m “v”u
i Surface spreading of less than 10 million m” /o
Vewin (2017) Drinkwaterstatistieken 2017 Managed aquifer reCha.'rge O Will rechoice soikis
« Surface water abstraction Well rec ; ge system
o Locahon of pretreatment

Emergency intake / abstraction -
- Water transfer (schematic)
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Large scale managed aquifer recharge

Il distributiegebied

I leveringsgebied

@ pompstation

== drinkwater

—— voorgezuiverd water
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Water supply from dune |nf|Itrat|on

Cholera epidemic,
surface water polluted,
fresh groundwater only
found under the coastal
dunes

Start of abstraction and
transport of dune water
for Amsterdam water

supply.
The Hague, Haarlem,

Delft and many other
towns start using the fresh water lenses in the dune areas

https://awd.waternet.nl/beleef/geschiedenis

First scientific notion of lowering of groundwater table

Issues of salinization and lowering of the groundwater table:
a 60 km pipeline is constructed to transport pre-treated
water from river Lek (Rhine tributary) to the dunes

Infiltration starts, decreasing net abstraction of dune water
and halting salt water intrusion

expansion of system & improved pre-treatment of infiltration
water to prevent eutrophication of the dune ecosystem

Expansion of dune water use by deep-infiltration (ASR)

(non-MAR) groundwater abstractions in dune areas reduced
to restore wet dune ecosystems

present Dune infiltration in full operation and innovations continue...

Source: Veel, P. https://duinenenmensen.nl/duinen-en-drinkwater-artikel-in-ontwikkeling/
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Innovations

COASTAR - COastal Aquifer STorage And Recovery

Subsurface solutions for robust water supply and drought control by

I)  closing the water gap between water supply and demand in space and time and

ii)  preventing salinization of ground/surface water by using brackish groundwater for fresh water production

Pilot Dunea water supply company:

» Left: Reserves from traditional MAR are at risk of becoming too small
during times without infiltration.

* Right: By using brackish water for drinking water production more
storage space is created for fresh water
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Prevent flooding and salinization
with increased water availability

Prevent salinization of groundwater
and surface water with increased

e Water availability

Capture and store flood water to
increase year round water availability
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Challenges for the future

« Dealing with the effects of climate change
- Increased frequency and intensity of droughts and floods
- Impacts of sea-level rise
- Impacts on water use

« Managing different types of land use and new technological development in a very densely populated country

- conflicting interests between agriculture and nature
- Land use changes based on the ‘natural water system’
-  Technological approached

- new (competing) technologies: thermal heat storage & geothermal energy
« Emerging contaminants
« Developing innovative approaches like COASTAR to increase resource availability
« Maintaining monitoring and registration of relevant groundwater data

» Further integration of environmental and planning laws

Groundwater management in the Netherlands — G.J. Nijsten

Deltares

=
N



Contact

geertjan.nijsten@deltares.nl

A www.deltares.nl ¥ @deltares in linkedin.com/company/deltares
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