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Introduction

Directive 91/271/EEC established a legal framework for the collection, treatment, and discharge of wastewater, protecting
the environment from the adverse effects of inadequately treated municipal wastewater. Directive 2024/3019 maintains
these objectives, introducing additional provisions intended to contribute to the protection of public health ("One Health").
Therefore, requires wastewater treatment plants (WWTPs) to implement the fourth level of wastewater treatment. This
stage will be mandatory for WWTPs with a capacity exceeding 150,000 population equivalent (PE). For smaller facilities,
the need to introduce the fourth stage of wastewater treatment will depend on the results of a risk analysis for the
waterfront area, including the susceptibility of water reservoirs to eutrophication or the required water quality in bathing
areas.

In view of the above, particular attention will need to be paid to highly efficient wastewater treatment in waterfront areas,
including the possibility of treating wastewater to a level that allows reuse. There are many known solutions for
wastewater reclamation. They are based on filtration, membrane separation, advanced oxidation processes, ion exchange,
and sorption. When selecting a technological system, the following factors are taken into account: 1) the quality of the
recovered water, which is determined by the purpose for which it is to be used, and 2) economic aspects. However, aspects
related to the carbon footprint of technological solutions are ignored.

The presentation aims to outline a methodology for selecting a sustainable approach to water reclamation and reuse in
waterfront areas.

Materials and methods

The study analyzes various water-recovery methods and their reuse in the resort's waterfront area, located on the shore of
a lake. Several scenarios for water recovery and reuse were developed and analysed for environmental impact, with a
special focus on carbon footprint. The study used specialized software (GPS-X Hydromantis) and our own research
results. Data was inventoried for Life Cycle Assessment (LCA).

Results

Based on the results of greenhouse gas emission modelling and LCA, guidelines were developed for the sustainable
design of water reclamation and reuse in waterfront areas, taking into account:

- the need to use low-emission methods and equipment (referring to greenhouse gas reduction targets),

- the need to adapt to climate change (including the possibility of supplying wastewater to drying lakes),

- reducing water consumption from primary sources (treating wastewater to a degree that allows for its reuse),

- limiting the use of artificial fertilizers (using biogenic substances contained in wastewater).
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