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ABSTRACT: (500 words) 

Water scarcity is one of the greatest challenges worldwide and has become a source of concern 

across Europe. Population growth, industrial expansion, increased food demand and climate change 

are all important factors that contribute to water scarcity issues.  Water reuse is an essential tool in 

addressing global water scarcity by providing a predictable source of water whilst lowering the 

pressure on water bodies and enhancing the ability to adapt to climate change whilst ultimately 

preserving water resources. Treated wastewater from urban wastewater treatment plants (UWWTP) 

can represent an alternative water source to alleviate the demand on freshwater sources. However, in 

Europe, conventional UWWTP have been designed with the aim to reduce the concentrations of some 

pollutants (mainly organic matter and suspended solids and nutrients) below limits established in the 

legislation and are not designed to remove micro pollutants. UWWTPs are therefore a potential source 

of micropollutant pollution of groundwater (GW). These micropollutants such as pharmaceuticals, 

personal care products, microplastics and antimicrobial resistant bacteria and genes, have received a 

lot of attention in recent years due to their potential harm to human beings and the environment. 

Currently the most important legislative instruments that govern water protection and 

management in Europe are being either recast or revised to monitor and control micropollutants 

mostly by requiring advanced treatment for them or including them in the list of surface water and 

groundwater pollutants that need to be monitored and controlled. 

The recast Urban Wastewater Treatment Directive (UWWTD) will require advanced treatment 

for the removal of these micropollutants as well as the requirement of member states to systematically 

promote the reuse of treated wastewater from all urban wastewater treatment plants.  The NINFA* 

project is a European project, which aims to prevent and mitigate groundwater pollution. In this 

project, one of the measures consists of eliminating various contaminants such as pharmaceuticals, 

microplastics antibiotic resistance bacteria/genes present in secondary effluent from UWWTP using a 

combination of advanced, energy-efficient treatment technologies (Biofiltration + Advanced oxidation 

process + Adsorption on activated carbon).  The main aim is to protect water resources and enable 

reuse, notably for aquifer recharge, irrigation or urban cleaning. 

This work will focus on the presentation of results obtained from the elimination of 

carbamazepine (CBZ) and sulfamethoxazole (SFX) by adsorption on activated carbon. These two were 

chosen because the proposed revision to The Groundwater Directive (GWD) recommends their 

addition to Annex 1 for control and monitoring. In order to incorporate environmental sustainability, 

biobased activated carbons and regenerated mineral activated carbon are considered.  Subsequently, 

this process will be combined with sand (bio)filtration and optimized at lab scale. Finally, the treatment 

train will be validated at pilot scale at an UWWTP plant with a capacity of 6400 p.e. The reclaimed 



water will be characterized in terms of water reuse legislation parameters and proposed for specific 

reuse applications depending on its quality. 

*This project has received funding from the European Union’s Horizon Europe 2022 research and 

innovation program under grant agreement No. 101081865. 


