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MICROPOLLUTANTS – A COMPLEX ISSUE

“More than 100,000 chemicals are (pre-)registered at the European 

Chemical Agency (ECHA)” 

“More than 3,000 active pharmaceutical products are produced in 

the EU, of which 2,200 are considered critical (i.e., of common use 

among the population)”

“According to OECD, over 4,700 CAS number of PFAS have been 

recorded… with 182 compounds detected in wastewater and sewage 

sludge”

Franco et al. (20210), Arvaniti et al. (2024), European Medicines Agency (2023)
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EU UWWTD REGULATION – AND BEYOND

• Combined sewer overflows to be reduced to 2% 

of dry weather loads

• By 2045, removal > 80% for 12 micropollutants

through advanced treatment in WWTPs

Environmental Quality Standards (EQS) = limit 

concentrations in recipients for 47 micropollutants

• 24 PFAS 

• 23 new substances (e.g., Bisphenol A, 

pharmaceuticals)

1

Catchments and WRRFs

Recipients

Integrated modelling as key tool to:

• Gain holistic understanding of 

micropollutant fate

• Reduce / optimize monitoring 

costs

• Prioritize interventions and 

investments

1.2 – 1.8 bn 

EUR per year
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INTEGRATED MODELLING OF MICROPOLLUTANTS –

OVERVIEW OF APPLICATIONS

Case 1: Predicting occurrence 

during overflow events

Case 2: Predicting fate and 

removal in WRRFs (conventional 

and upgraded with quaternary 

treatment) Case 3: Predicting fate and risk in 

recipients and agricultural water 

reuse
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THE MODELLING FRAMEWORK

WEST

Catchment WRRF
Recipient
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THE MODELLING FRAMEWORK
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THE MODELLING FRAMEWORK

WEST

Catchment WRRF
Recipient

Ozonation 

(reactivity with O3, HO•)

Granular Activated 

Carbon (GAC)
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THE MODELLING FRAMEWORK

WEST

Catchment WRRF
Recipient

MP MP MP

Photodegradation

MP

-1 kphotoSMP
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CASE 1: MICROPOLLUTANTS IN OVERFLOWS

Model set-up Model calibration 

(quantity)
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CASE 1: MICROPOLLUTANTS IN OVERFLOWS

Prediction of concentrations in 

overflows (WWTP bypass)

Assessment of interventions 

(sewer separation / soil infiltration)
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CASE 2: MICROPOLLUTANTS REMOVAL IN WRRFS

Bisphenol A (BPA): Not targeted by EU UWWTD, but EQS of 10 ng/L in 

recipients (Denmark)

• Removal efficiency > 

80% (EU UWWTD)

• Effluent 

concentration > EQS 

Removal in conventional treatment
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CASE 2: MICROPOLLUTANTS REMOVAL IN WRRFS

Bisphenol A (BPA): Not targeted by EU UWWTD, but EQS of 10 ng/L in 

recipients (Denmark)

Ozonation GAC+

Combination of ozonation and GAC as the 

most suitable solution

• 3-times lower ozone dose (0.2 gO3/gDOC) as 

compared to ozonation alone

• 2-times higher lifetime of GAC (172 days) as 

compared to GAC alone

Upgrade with quaternary treatment
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CASE 3: MICROPOLLUTANTS RISKS IN RECIPIENTS 

(WATER-FOOD NEXUS)

Diclofenac

No risk 

through 

dietary 

intake
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WANT TO KNOW MORE?
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CLOSING REMARKS

▪ Complex landscape for micropollutants 

− Balance between risk mitigation and economics

− EU UWWTD vs Water Framework Directive

▪ Integrated modelling is the answer!
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