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Attracting fish to wastewater treatment plant effluent: a sign of addiction or not?
Wastewater treatment plants (WWTPs) are necessary steps to improve water quality before wastewater re-enters the water supplies. However, due to technological and economic limitations, WWTPs remain one of the major point sources of anthropogenic pollutants, accounting for 50%-90% of the annual nutrient input in global basins.

Treated effluent from WWTPs can impact population size, community structure, and biodiversity of aquatic organisms, but the trend is not always downward. McCallum et al., Azzurro et al., Brown et al., and Karel & Niemi all found increases in fish abundance near wastewater outfalls. Nutrients and/or organic material may directly attract fish or indirectly increase food/resource availability, as well as the thermal stability of WWTP effluent. These conditions could be the main reason why fish are attracted to outfalls. In addition, there is another question: Is the higher fish abundance close to WWTP effluents also related to the attraction of certain substances in the effluents?

Fish can develop drug addiction, such as behavioral dependencies related to the dopamine reward pathway, in a similar manner to humans. Methamphetamine (METH) is a highly addictive psychoactive stimulant and, as the best-selling compound in the amphetamine class, has become one of the most abused drugs in some Europe countries, including Czech Republic. In humans and mammals, METH mainly acts on the nervous system, triggering strong activation of the body and complex physiological events that lead to damage at multiple system levels, such as neuroinflammation, brain cell apoptosis, cardiopulmonary damage, neurotoxicity, and metabolic changes. Like most pharmaceuticals and personal care products, it is difficult to eliminate this compound during treatment processes in WWTP, the residues of METH are discharged into water bodies with WWTP effluents and could affect aquatic organisms. Previous investigations found that physiological, biochemical and behavioural consequences were associated with METH exposure in fish. However, most studies were performed under laboratory conditions, making it difficult to make any conclusion in the natural environment.

In this study, we will use radio telemetry to monitor the behavioral patterns of brown trout downstream of a WWTP that have been exposed to methamphetamine. The behavioral data thus collected will be subjected to comprehensive analysis to ascertain whether increased fish density in proximity to wastewater treatment facilities correlates with an attraction to specific compounds present within the wastewater effluent.
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