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Advanced Wastewater Treatment: which WWTPs do we focus on?

Goal: reduce micropollutants in water bodies

Problem description:

* Little information on micropollutant load (no reporting), WWTP capacity/PE used as an approximation
* Little information on (long-term) effects in receiving water bodies

* Little information on effects induced by multiple substances

* Little information on effects induced by multiple substances and multiple other stresses

* poor prediction quality regarding specific further climate development and correlating effects

Task: efficient selection of WWTPs to reduce micropollutant loads with a quaternary treatment
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I Wastewater Treatment in Germany
Share of wastewater load in different size classes
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I Wastewater Treatment in Germany
Number of WWTPs in different size classes
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I Wastewater Treatment in Germany
Number of WWTPs in size class 4
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Advanced Wastewater Treatment: which WWTPs do we focus on?

Different selection methods:

* UBA position 2015 [1]: 4T for WWTP > 100 000 PE & 4T for WWTP that discharge into sensitive water bodies

* Trace substance dialogue: started in 2016, developed guideline / a framework in 2019 to identify relevant WWTP
[2]: 4T mostly risk based. The continuation of the trace substance dialogue is one measure of the national water
strategy (so is the upgrade of specific WWTP with a 4T).
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*  UWWTD 2023: 4T for WWTP > 100 000 PE & 4T risk based for KA 10 000 — 100 000 PE

[1]: https://www.umweltbundesamt.de/sites/default/files/medien/378/publikationen/organische_mikroverunreinigungen_in_gewassern_vierte reinigungsstufe 0.pdf
[2]: https://www.bmuv.de/fileadmin/Daten_ BMU/Download PDF/Binnengewaesser/ergebnispapier_stakeholder_dialog phase2 bf.pdf
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Advanced Wastewater Treatment: which WWTPs do we focus on?

Betrachtungsraum Festlegung des Betrachtungsraums (Gewassersystem) mit den bestehenden Nutzungen und Schutzzielen

R 2 R =

Ermittlung aktuelle und prognostizierte Belastungssituation des Gewéssersystems:

a) direkt: anhand von Monitoring-Ergebnissen: Uberschreiten von Zielwerten (in
Bemsmng_?n _und_ Abhéngigkeit von Schutzzielen und Nutzungen)*

Schutzbedurftigkeit b) indirekt: z.B. hoher Abwasseranteil im Gewassersystem, Stoffflussmodell,

Emissionskataster

Besondere Schutzbediirftigkeit des Gewissersystems (Okologie,
Naturschutz, Artenschutz) mit ggf. héheren

Qualitdts- oder Nutzungsanforderungen Nutzungsanforderungen
(z.B. Trinkwassernutzung)

Untersuchung und Priorisierung von Handlungsoptionen (bspw. unter
Verwendung von Kosten-Nutzen- und Szenarienbetrachtungen):
Priorisierung von - VorgeschalteFe Maf!.nat?mc_an (quellen- bzw. anwendungsbezogen)
Handlunasoptionen . - Bedeutung diffuser Emissionen )
9gsop bei relevanten - andere Punktquellen (industrielle Einleiter, ...) bei hoher
Efé?fr:“g%‘:ga rf - strukturelle Manahmen im Bereich Klaranlagen SChgﬁ?Sﬁ”gE::g
g - Ausbau kommunaler Klaranlagen g
Kriterier! Z.ur Au.sw.ahl Fier Kléranl_age(n).: . Weitere Bewirtschaftungsaspekte
- Effektl\nt_ét (EI|m|r_1§t|onspotenZ|aI, Beitrag Erreichung (2.B. hohes Erfolgspotential zur
Schutzziel / Qualitadtsanforderungen; dazu Erreichung der Bewirtschaftungs-
Abwasseranteil des Klaranlagenablaufs an der zZiele, hohe Wirkungseffizienz,
i bei hoher Prioritét des Einleitungsstelle, AusbaugréRe etc.) demographische Entwicklung)
Auswahl Klaranlage Ausbaus kommunaler - Effizienz (Aufwand und Nutzen)
Kldranlagen - Synergieeffekte (P-Elimination, Hygienisierung:;
Einhaltung von UQN nach OGewV)
- Zustand der Anlage(n)/Reinvestitionsbedarf
- Erweiterungsbedarf
Verfahrensauswahl:
- Breitbandwirkung
Konkretisierung - Zielvorgaben (Reinigungsleistung)
Klaranlagenausbau fiir ausgewahite - Eingliederung in Anlagenbestand
Klzranlage(n) - Umweltauswirkungen - unter Nutzuna der AG1-Eraebi
unter Nutzung der rgebnisse zur
- Kosten Identifizierung relevanter Spurenstoffe

[1]: https://www.umweltbundesamt.de/sites/default/files/medien/378/publikationen/organische_mikroverunreinigungen_in_gewassern_vierte reinigungsstufe 0.pdf
[2]: https://www.bmuv.de/fileadmin/Daten_ BMU/Download PDF/Binnengewaesser/ergebnispapier_stakeholder_dialog phase2 bf.pdf
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Advanced Wastewater Treatment: which WWTPs do we focus on?

Scope Selection of the water body (part), setting goals, also based on the water body’s use
Pollution stress Identification of the pollution stress Special interests (ecology, drinking water
and vulnerability (directly/measuring or indirectly/modelling) abstraction etc.)

Prioritization of

Scenarios, cost benefit analyses of different measures, such as reduction at the source and application,

measures
reduction of diffuse emissions, reduction of point source emissions, measures on WWTPs
if WWTPs are identified as priorities
Selection
Selecting the WWTPs based on effectiveness, efficiency, synergies with other goals (e.g. EQS), WWTP status

Implementation

Selecting a treatment option

[1]: https://www.umweltbundesamt.de/sites/default/files/medien/378/publikationen/organische_mikroverunreinigungen_in_gewassern_vierte reinigungsstufe 0.pdf
[2]: https://www.bmuv.de/fileadmin/Daten_ BMU/Download PDF/Binnengewaesser/ergebnispapier_stakeholder_dialog phase2 bf.pdf
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Advanced Wastewater Treatment: which WWTPs do we focus on?

Scope Selection of the water body (part), setting goals, also based on the water body’s use
Pollution stress Identification of the pollution stress Special interests (ecology, drinking water
and vulnerability (directly/measuring or indirectly/modelling) abstraction etc.)

What are the risks?
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Micropollutants in the UWWTD 2023 and the proposed EQSD
Single substance effects: Diclofenac

Diclofenac:
* Oral and topical application
° ecotoxic

* Proposed as a priority substance to describe the chemical
status of a water body, using an annual-average EQS;,, of
0,04 pg/L (as proposed in the EQSD proposal 26.10.22 [1])

* In Germany, a PNEC of 0,05 pg/L was exceeded around ¢ -
75% of the measuring stations (measuring programs of the E g - - ¢
federal states 2016-2018 [2]) 2 6 -
(=
j 2
é 074 |

0 0.1 1
[1]: Vorschlag Anderung Richtlinie 2000/60/EC, Richtlinie 2006/118/EC, Richtlinie 2008/105/EC .
[2]: https://www.umweltbundesamt.de/themen/wasser/fluesse/zustand/arzneimittelwirkstoffet#tauswertung-der-messungen-an-den-lawa-messstellen uﬁﬂ-ﬂlfﬁd Dﬂnﬂﬂﬁﬂinn (I-I‘J"U
[3]: Joachim et al. 2021, https://doi.org/10.1016/j.ecoenv.2020.111812
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https://eur-lex.europa.eu/legal-content/DE/TXT/PDF/?uri=CONSIL:ST_14265_2022_INIT&qid=1681395434769&from=EN
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https://www.umweltbundesamt.de/themen/wasser/fluesse/zustand/arzneimittelwirkstoffe#auswertung-der-messungen-an-den-lawa-messstellen
https://doi.org/10.1016/j.ecoenv.2020.111812

Wastewater Discharge in Germany
Share of wastewater discharge during mean low water conditions
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Wastewater Discharge in Germany
Share of wastewater discharge during mean low water conditions
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What is efficient?
Cost Efficient Selection of WWTPs

PE based cost functions for a quaternary t Treqrment of micropollutants in wastewater:

25° Balancing effectiveness, costs and implications
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Costfunctions: === 1000x PE*-0.45 == 1000xPE*-0.45+3 == 1000 xPE”*-0.40
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Summary

A quaternary treatment is mandatory to reduce micropollutant loads:

* Introducing a quaternary treatment as part of a multiple-barrier concept
helps to reach environmental protection goals

» efficiency is hard to define: several different aspects must be considered,
scenarios and models are mandatory. Uncertainties with respect to risks
are quite high. RBA must be updated regularly.

* The German Environment Agency wrote a Scientific Opinion Paper des
Umweltbundesamtes and discusses other aspects of the UWWTD in detail
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SCIENTIFIC OPINION PAPER /f APRIL 2023

Moving forward: The
European Commission’s
Proposal for a Recast Urban
Wastewater Treatment
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https://www.umweltbundesamt.de/uba-begruesst-kommissionsvorschlag-zur
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Thank you for your attention!



