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Groundwater parks and drinking water



Makro-ions

Ca, Mg, Na, K, HCO3, Cl, SO4, NO3

Mikro-ions

NH4, NO2, Fe, Mn, H2S, Pb, Cd, Hg, Ni, Cr, Cu, Zn, Al, Li, Ba, As, Sb, F, Br, I, Se, Sr

Organic matter/compounds

Humus/fulvus, PAH, PFAS, HC, HCX, phenols, pesticides, phthalates, etc.

Composition of ground water and drinking water

The compounds can affect human health, dependent on the concentrations. 



Ole Winther 
Christensen,
Dir. GEUS, 

Politiken, 1993. 
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Groundwater contamination
with nitrate and pesticides

”It is still possible to change the 
situation – but we have to act 
now. If not, it can be too late”

The poison 
in drinking 
water



Pesticide residuals in active drinking water wells (%)
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Reference: Walter Brüsch



What is the solution? – expert proposals from ATV Soil 
and  Groundwater white paper: "Drinking water of the 
future – How do we ensure clean drinking water for 
future generations?" (Nov 2023):

•Water treatment or mixing with less polluted water 
when limit values are exceeded
•Raise the limit values for pesticide residuals
•Accept the chemical contaminants, live with it, it is 

not harmful to health!
•Better approval of chemical substances
•Pollution prevention
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The authorisation system for chemicals and 
ground water protection has failed

• The approval system for chemicals/pesticides does not 
provide enough protection against groundwater pollution!

• Despite tightening up over time, the system is too “coarse-
meshed”

• The approval system accepts that pesticides can enter 
groundwater in accordance with the limit value for drinking 
water!

• Absurdly small protection areas: 10 m, 50 m, 300 m, BNBO

• Even the BNBOs, the near-borehole protection areas that 
cover perhaps 10% of the groundwater-forming areas, ended 
up in management chaos.
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The sustainable solution:
Prevention of pollution with "Groundwater parks“

• The catchment areas where groundwater-threatening 
activities must not take place. “Areas free of chemicals.” 

• Clean-up of waste sites. The Regions do a good job!

• In rural areas: no discharge of chemicals, including pesticides 
and nitrification inhibitors. 

• In urban areas: No leaking sewers, no leaking deep thermal 
wells, no pesticide use, no large chemical storage

• Combined with nature/biodiversity, forests, eco-farming, 
renewable energy plants,....,
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Groundwater parks comply with EU legislation

• EU Drinking Water Directive from Dec. 2020: 

• Protection zones shall be established in the catchment 
areas of groundwater based on a risk analysis and the 
zones shall be ensured by risk management (action plans)

• Efforts must be made to "reduce the level of treatment".
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Groundwater parks must be multifunctional:
clean groundwater, nature/biodiversity, mosaic 

forests, recreation, organic farming, climate 
adaptation, renewable energy (solar cells and 

wind turbines)



Future land use – possibilities for synergy

• Groundwater parks: 0 -> 5 %

• Forests: 14 -> 20-25 %

• Nature: 10 -> 30 %

• VE (sun and wind, 2030): 0.5 -> 1.5 %

• Climate adaptation (”water parks”): ?

• Cities, roads, infrastructure: 14->? %

• Agriculture, incl. organic: 62 -> 40-50 %
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It will not work without talented candidates!

• Too few people are being trained!

• They are trained too narrowly: multifunctionality requires 
multidisciplinary competencies

• What causes lack of quantity and quality?
• The research that drives education is too narrow

• Business is too one-eyed

• The emphasis is on technology, little prevention, which is 
sustainable and good economy for society

• Politicians are not ambitious. EU directives that drive 
development must be “minimum-implemented”



What attracts students?

•Many students want to ”save the world”

• They are not attracted by ”treatment”

• They want prevention of pollution and sustainability

•Groundwater parks are good examples
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Thank you for your attention
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Future groundwater park in Birkerød 

100 year
50 year
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