Ecotoxicological assessment of groundwater samples from the Hessian Ried

Christian Forberg"’, Carolin Bertold’, Sarah Wohlmann', Klaus Schwenk?, Hannah Rau?, Hans-Jurgen Hahn?, Heide Stein?, Sven Berkhoffé, Gerhard Schertzinger*, Thomas Riedel*, Wolfram

Seitz°, Joana Flottmann?®, Henner Hollert"’, Sabrina Schiwy®

'Department Evolutionary Ecology & Environmental Toxicology (E3T), Faculty Biological Sciences, Goethe University Frankfurt, Max-von-Laue-Str. 13, 60438 Frankfurt am Main | Rheinland-Pfalzische Technische Universitat Kaiserslautern-Landau, iES-Institute for Environmental Sciences, Fortstrale 7, 76829 Landau | SInstitut fur

Grundwasserdkologie IGO GmbH, Im Niederfeld 15, 76829 Landau | HWW Institut flir Wasserforschung gemeinniitzige GmbH, Moritzstralte 26, 45476 Mulheim an der Ruhr | SZweckverband Landeswasserversorgung, Betriebs- und Forschungslabor, Am Spitzigen Berg 1, 89129 Langenau | "Fraunhofer-Institut fiir Molekularbiologie und

Angewandte Okologie (IME), Auf dem Aberg 1, 57392 Schmallenberg

*Forberg@bio.uni-Frankfurt.de

Background & Sampling Campaign

* the gwTriade Project aims to combine chemical, ecotoxicological, and groundwater fauna assessment

- This forms the basis for comprehensive groundwater (GW) monitoring,

substances, and a well-founded risk assessment.

identifying

Indicator

« Water samples were collected from a monitoring station of the WaRM project at the Landgraben river

downstream of a wastewater treatment plant (WWTP), where surface-groundwater interactions are

iInvestigated.

 The Hessian Ried is a key region for the drinking water supply of the metropolitan Frankfurt region.

« GW samples were collected from two multilevel wells (MW) downstream of a wastewater treatment

plant (\WWTP).

 Samples were taken at depths of 1.5 mand 3.5m in MW1, and at 1.6 m and 4.6 m in MW?2.

« Extracts of the samples were prepared using solid phase extraction (SPE).

- samples were analysed for dioxin-like activity (WEROD), estrogenic (ER), anti-estrogenic (anti-ER),

androgenic (AR), and anti-androgenic (anti-AR) activity (Ant-AR) in the CALUX® assay, for

mutagenicity in the AMES test, and genotoxicity in the umu-test.

- Results are expressed as Bioanalytical equivalents (BEQSs).
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Results & Discussion

All samples showed strong anti-androgenic effects, and both the Landgraben and the well

samples 1C and 3C showed high estrogenic and dioxin-like activity, exceeding effect-based

trigger values (EBT) for drinking water (Been et al. 2021).

The estrogenic and dioxin-like activity for sample 3C also exceeded EBT for surface water

(Escher et al. 2018).

The observed effect patterns provide evidence of the infiltration of WWTP-impacted river water.

Strong effects In samples from greater depths suggesting no attenuation during sediment

filtration.
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Given the region’s key role In drinking
water supply, this indicates a potential
GW
the

risk to local resources and

demonstrates iImportance of
Incorporating effect-based tools into GW

monitoring.
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	Folie 1: Ecotoxicological assessment of groundwater samples from the Hessian Ried

