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Abstract: The recast Urban Wastewater Treatment
Directive (EU) 2024/3019 introduces a transformative
regulatory framework for water and sewage companies
across Europe. This paper explores the directive’s core
provisions, including the mandatory implementation of
quaternary treatment, the introduction of Extended
Producer Responsibility (EPR), and the push toward
energy neutrality. It also examines the scale of
infrastructure investments required and their estimated
costs. Drawing on EU policy documents and case studies,
the paper argues that the directive is not only a regulatory
upgrade but a strategic realignment of the sector toward
sustainability, innovation, and circularity.
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1. Introduction

The revised Urban Wastewater Treatment Directive
(UWWTD)  2024/3019 responds to  emerging
environmental challenges such as micropollutants,
antimicrobial resistance, and climate-induced water stress.
It replaces the 1991 directive and aligns with the European
Green Deal and Zero Pollution Action Plan. The directive
mandates new treatment standards and monitoring
obligations, significantly impacting the operational and
financial planning of water utilities.

2. Infrastructure Requirements and Estimated Costs

The directive mandates the construction or upgrade of
treatment infrastructure, particularly for quaternary
treatment to remove micropollutants. This includes:

- Quaternary Treatment Plants: Required for all
wastewater treatment plants (WWTPs) serving over
150,000 population equivalents (PE) by 2045, and for
smaller plants (10,000-150,000 PE) based on risk
assessments.

- Technology Options: Include ozonation, powdered
activated carbon (PAC), and granular activated carbon
(GACQ), often combined with sand filtration.

Estimated Costs:

- Large WWTPs (>150,000 PE): Investment costs range
from €5 million to €150 million per plant. For example,
Viikinmidki WWTP in Finland (1.3 million PE) is
estimated at €145—150 million.

- Medium WWTPs (10,000-150,000 PE): Average
investment is €7 million per plant, with national totals
ranging from €46 million to €463 million.

- Operational Costs: Range from €0.6 to €9 million
annually per plant, with additional monitoring and
reporting costs in the tens of thousands of euros per year.

3. Extended Producer Responsibility (EPR)

The directive introduces an EPR scheme requiring
pharmaceutical and cosmetic producers to cover at least
80% of the capital and operational costs of quaternary
treatment. This includes:

- Infrastructure investments
- Monitoring and data collection
- Administrative and reporting costs

This cost-sharing mechanism aims to internalize
environmental externalities and reduce the financial
burden on public utilities.

4. Strategic Implications for Utilities

The recast Urban Wastewater Treatment Directive
(2024/3019) introduces a paradigm shift for water and
sewage utilities, requiring them to evolve from traditional
service providers into multi-dimensional environmental
operators. The directive’s ambitious targets—quaternary
treatment,  energy  neutrality, circularity, and
digitalization—have profound implications across
technical, financial, and organizational domains.

The directive compels utilities to:



- Modernize Infrastructure: Adopt advanced treatment
technologies and digital monitoring systems.

- Plan Long-Term Investments: Align capital planning
with phased deadlines (2033, 2039, 2045).

- Engage in Risk Assessments: Identify discharge areas
requiring micropollutant removal.

- Collaborate with Industry: Coordinate with EPR
organizations for funding and compliance.

5. Policy Synergies and Circular Economy

Strategic Opportunities and Policy Synergies

The directive is not an isolated policy but part of a broader
EU strategy for water resilience, circular economy, and
climate adaptation.

Water Reuse and Drought Resilience

The directive complements Regulation (EU) 2020/741,
which sets minimum standards for water reuse. Quaternary
treatment enables safe reuse of treated wastewater for:

e  Agricultural irrigation
e Industrial processes
e  Urban landscaping

This is particularly critical in regions facing seasonal or
permanent water scarcity, such as southern Spain, Greece,
and parts of Italy.

Sludge Valorization and Nutrient Recovery

The directive promotes the recovery of phosphorus and
other nutrients from sewage sludge, aligning with the EU’s
Circular Economy Action Plan. Key goals include:

e Reducing dependence on imported fertilizers.
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e Enhancing soil health through safe sludge
application.

e Monitoring and minimizing microplastic and
micropollutant accumulation in sludge.

Energy Neutrality and Climate Goals

e By 2045, all large WWTPs must achieve energy-
neutral operations. This involves:

e Energy audits and efficiency upgrades.

e  On-site renewable energy generation (e.g., biogas
from sludge, solar panels).

e Integration with smart grids and digital

monitoring systems.

Digitalization and Public Health Monitoring

e The directive encourages the use of real-time
monitoring platforms to track:

e Antimicrobial resistance (AMR)
e PFAS and other emerging contaminants
e Greenhouse gas emissions

These data streams support early warning systems, policy
evaluation, and public health protection.

6. Conclusion

Directive 2024/3019 represents a paradigm shift in
wastewater management. While the infrastructure and
compliance costs are substantial, the directive offers a
roadmap for sustainable, resilient, and circular water
systems. Strategic planning, stakeholder collaboration, and
EU funding mechanisms will be critical to successful
implementation.
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