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Today’s agenda

1) Background and purpose

2) Approved and pending Danish drain filter solutions

3) SEGES innovation - development of improvement of 
nitrogen drain-filter solutions

4) SEGES innovation - development of phosphorus 
drain-filter solutions

5) New ideas in a Danish context
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Background and purpose

• Danish agriculture are facing a substantial nitrogen load reduction demand of 13.100 ton 
nitrogen (equivalent to approx. 22 % reduction) before 2027 in order to achieve good ecological 
status in all waterbodies (specific concerning the fjords/estuaries) 

• Environmental measures (such as natural wetlands) and drain filter solutions plays a key role in 
achieving these goals

• Development of new solutions and improvement of existing are crucial for Danish agriculture’s 
license to produce in the future
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Goverment approved and pending drain filter solutions

Constructed wetlands

Approved

Intelligent bufferzones

Cutting of drains Carbon rich organic soils

N effect: 25 % reduction

P effect: 45 % reduction

Pending

Pending

Wetland with biofilter

Approved

N effect: 35-75 % reduction

P effect: Uncertain
N effect: 20-40 % reduction

P effect: 30-70 % reduction

N effect: 45 % reduction

P effect: Uncertain
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SEGES innovation and test of saturated bufferzones

• Tile drains are intercepted and drainage water allowed to infiltrate in the buffer zone

• First Danish projects 2018-2022 (SEGES, AU University)

• Measurement of denitrification rates and P-retention

• Construction of 3 saturated bufferzones. One on mineral soil (Ulvskov) and one on peat soil (Gylling) in 2018. 
Construction of 1 saturated bufferzone on mineral soil (Bondevadsvej in 2021)

Drawing: SEGESBondevadsvej saturated bufferzone project
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SEGES Innovation platform for drain filter solutions 2018-2020

Results saturated bufferzones randzoner:

Location Ulvskov – 80-90 % N-reduction and high P-reduction

Lokation Gylling – 0 % N-effect and release of P

Ulvskov – Zak et al (2020) Ulvskov. Foto: Frank Bondgaard
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SEGES innovation and test of saturated bufferzones

Mid-term conclusion

Pros:

• High N and P efficiency

• Low cost

• Minimum landscape disturbance

Cons

• Site specific requirements (terrain and soil type)

• Uncertain knowledge regarding ration between

catchment size and infiltration size

Drawing: SEGES



Tekstslide med punktopstilling

Brug knapperne ‘Forøge / Formindske 

indryk’ for at skifte mellem

de forskellige tekst niveauer

SEGES innovation and test optimized constructed wetlands

2018: Test and trial with optimization of constucted wetlands

• Hypothesis: Better contact between sediment and drainage water would increase N-effect.

Fotos: Charlotte Kjærgaard
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SEGES innovation and test optimized constructed wetlands: 2018

Results from optimized constructed wetlands

Foto: Charlotte Kjærgaard
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SEGES innovation and test optimized constructed wetlands: 2021

• Experiment with better flow distribution (improvede residence time)

• Distribution pipe installed across the first bassin

• Monitoring of denitrification and P-retention (Aarhus University)

Fotos: Astrid Ledet Maagard, AU
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SEGES innovation and test optimized constructed wetlands: 2021

• Test and trial of boosting natural denitrifying bacterias

• Experiments runs from September 2021 to May 2022

• Aarhus University in charge for the monitoring
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SEGES innovation and test optimized constructed wetlands: 2021

Foto: Charlotte Kjærgaard Foto: Sebastian Zacho
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SEGES test and innovation of P-filter solutions 

• Test and trial of P-filter for drain water treatment
(particular and dissolved)  two component system

Foto: Line B NørgaardFoto: Line B Nørgaard
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SEGES test and innovation of P-filter solutions 

Particular-filter

Reactive filter
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SEGES test and innovation of P-filter solutions 

Conclusions: Aarhus University

- Compact filter systems have shown good potential for removing particulate-bound and dissolved P from 

tile drainage

- Technically challenging to develop a filter system with large hydraulic capacity (peak drainage flows) and 

high P removal efficiencies

- Compact filter system require maintenance during operation

- Both sediment and spent filter material can potentially be recycled on agricultural fields as soil 

amendment.
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New ideas in a Danish context

• Test of various constructed wetland designs (depth, width, size)

• New project (GUDP: Green Development and Demostration Project) of P-filters for 
highland soils and riperian lowland carbon rich soils. Runs from apr. 2022 to september 
2025

• Perhaps follow your work closely on combining the MBBR-system and Zero valent iron
filter?
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Thank you for your attention

Sebastian P. Zacho

SEGES

seza@seges.dk

+4522748044

mailto:seza@seges.dk

