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Stengården case

Objectives:
• A green solution
• High removal rates
• Easy to use
• Cost competitive
• Drinking water quality

Compound Groundwater
(µg/L)

MCPP 0.41-1.21

2-MPP 0.12-0.63

4-Cl-2MePh 0.11-1.39

MCPP-sulfate <LOD

DCPP 0.01-0.37

4-ClPh 1.10-6.50

4-CPP 0.76- 5.33

Technology challenge: 
High iron concentrations

Objectives:
• A green solution
• High removal rates
• Easy to use
• Cost competitive
• Drinking water quality



Upwater pilot at Stengaarden
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Degradation of pesticides in biologically active sandfilters
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Pilot Total Removal after MBBR + Biofilter (MCPP and DCPP)
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Chemical mass balance of the parents and their metabolites

(100%= sum of all parent and metabolites in the inflow)
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Influence of iron on the pesticide degradation 
(MBBR experiment)
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• “Natural” iron concentration is
30 mg/L

• MBBRs batch experiment with
different iron loading were done
to see the influence of the iron
on the pesticide degradation

• MCPP degradation is negatively
influenced by iron
concentrations

• DCPP is not influenced by iron



Role of the iron on the MCPP degradation
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Influence of Hydraulic Retention Time (HRT) on removal
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Experiment

23/01/25 – ongoing

L/min L/h V biofilter

0.44-1.20 26-72 700

T 
(°C) 

min- max

O2 
(% saturation)

min-max

Inlet A 9.89-17.8 87

Post MBBR settler B 12.90-25.6 100

Post MBBR settler C 12.57-27.6 100

Biofilter outlet FB 4.60-23.6 30-75

Biofilter outlet
FC 4.70-23.7 25-60

At T < -23°C
Pipes to main plant froze



Influence of temperature and oxygen on removal

MCPP 2-MPP

T p value < 0.05Strong correlation, but 
with p value >0.05
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Conclusions

Compound Removal (%) Outflow (µg/L) Line B Outflow (µg/L) Line C

MCPP 80 0.22 (0.05-0.6) 0.40 (0.05-0.9)

2-MPP 25 0.14 0.17

MCPP-sulfate - 0.02 <0.01

4-Cl-2MePh 30 0.38 0.47

Drinking water limit: 
Parent = 0.1 µg/L 

Σ all incl Metabolites
= 0.5 µg/L

Compound Removal (%) Outflow (µg/L) Line B Outflow (µg/L) Line C

DCPP 85 0.06 (<0.03-0.15) 0.08 (<0.03-0.32)

4-CPP 59 0.65 0.71

4-ClPh 61 1.03 1.10

➔ changing from 
saturated to 

non-saturated 



Conclusions

More data on 
costs in the 

presentation of 
Tiago Carvalho

Pro Cons

High removal Drinking water limits not reached constantly as is

Reaches targets in one line Pilot plant need constant maintenance (2/month)
(specific for pilot work)

Customable based on the issues 

Biofilters can be integrated into the 
landscape

Pilot went down at -23oC as pipes to pilot froze 
(inlet)
Biofilters froze after 1 week at -15oC (Feb. 2025)

Operation in a DK standard winter possible



THANK YOU FOR ATTENDING!

Andrea Mongelli, Kai Bester
Aarhus University, Department of Environmental Science, 

Frederiksborgvej 399, Roskilde 4000, Denmark

kb@envs.au.dk

Kai Bester : +45 93508089

mailto:kb@envs.au.dk

	Slide 1: ATV: Gå hjem!   The Stengården Case Study of the UPWATER Project
	Slide 2: Stengården case
	Slide 3: Upwater pilot at Stengaarden 
	Slide 4: Basics of MBBRs
	Slide 5: Degradation of pesticides in biologically active sandfilters
	Slide 6: Pilot Total Removal after MBBR + Biofilter (MCPP and DCPP)
	Slide 7: Chemical mass balance of the parents and their metabolites  (100%= sum of all parent and metabolites in the inflow)
	Slide 8: Influence of iron on the pesticide degradation  (MBBR experiment)
	Slide 9: Role of the iron on the MCPP degradation
	Slide 10
	Slide 11: Influence of temperature and oxygen on removal
	Slide 12
	Slide 13
	Slide 14: THANK YOU FOR ATTENDING!

