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Many anthropogenic activities, such as industrial production or agriculture, result in micropollutants being widely found in aquatic environments, such as wastewater, groundwater, surface water, or drinking water at concentration levels from nanograms to micrograms per liter. Polar micropollutants include pharmaceutical active compounds (PhACs), pesticides, industrial products, personal care products, or poly- and perfluorinated compounds (PFASs). Main sources of micropollutants are wastewater from municipal wastewater treatment plants (WWTP), hospitals, pharmaceutical production, or runoff from fields. Once released into the aquatic environment, these substances may persist, bioaccumulate, or interact with other contaminants, raising the risk of their hazard. Due to their physicochemical properties and incomplete removal during conventional wastewater treatment, many of these compounds persist in the environment, where they may bioaccumulate and cause adverse effects on aquatic organisms.
Recent EU directive 2024/3019 concerning urban wastewater treatment specifies 12 micropollutants, including PhACs and industrial chemicals, to be monitored in wastewater. Specifically, these selected micropollutants must be removed by 80% during treatment in WWTP compared to the concentration at the inlet. The regulation provides mandatory removal of these micropollutants for WWTPs with a population equivalent (PE) of 150,000 or more. This regulation highlights the growing importance of advanced (tertiary or quaternary) treatment technologies for the effective removal of pharmaceuticals and other emerging contaminants, including nature-based solutions such as wastewater stabilization ponds.
This study aims to assess the efficiency of micropollutant removal at a determined wastewater treatment plant and to evaluate the occurrence of selected pharmaceuticals in the aquatic environment. Water samples will be collected at different stages of the treatment process, as well as from wastewater stabilization ponds and from production fishponds in the surrounding area. In addition to grab sampling, passive samplers (POCIS) will be deployed to obtain information on long-term contamination. The passive samplers will be extracted and, together with water samples, analyzed using liquid chromatography with mass spectrometric detection (LC-MS). The data obtained will be processed using TraceFinder software. The results will provide insight into the effectiveness of wastewater treatment and the role of wastewater stabilization ponds in reducing pharmaceutical concentrations in the aquatic environment. 
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