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Background Proposed action plans for WWTP operators

Effluent wastewater is a major point source for contaminants of emerging Table 3. Proposed actions in case of exceedance of EBTs.
concern (CECSs) In surface water In regions including the Danube River Extent of exceedance Mitigation Plans Proposed for WWTP Operators
Basin (DRB). Chemical screening is the conventional monitoring Below 1 NEE ST or
appr_oach for wastewater effluents, which provides holi_stic chemical | _Perform quality check of data:
profiles of the wastewater. However, a highly standardized laboratory with Betweenland3  [RSGEwe every 3 months for 1 year until EOE is below 1.
advanced analytical instruments Is required for such analysis. Bioassays
with reference to effect-based trigger values (EBTs) could assess the
mixture toxicity effect of wastewater. It Is a complementary analytical tool
for evaluating wastewater quality, which acts as an effect-based and cost-
effective early warning system for wastewater management. This Is a -All actions of the category above:
feasibility study of such approach on wastewater treatment plant ( WWTP) _Enhance program for source identification;
effluents collected in 11 DRB countries. 210 Lk= e e -Monitor the distribution system closer to the point of
exposure to confirm attenuation of CECs and to confirm
the magnitude of assumed safety factors associated with
AN -All actions of the category above;
To evaluate: mixture toxicity effects of effluent wastewater of -Consult the local environmental authorities immediately to
11 DRB countries collected in the Joint Danube Survey 4 i determine the required response action;

-Confirm plant corrective actions through additional
monitoring to establish an EoE at least below 100.

-All actions of the category above;

-Resample and reanalyze immediately to confirm EBT
Between 3 and 10 exceedance:

-Quantify toxicity drivers.

To propose: action plans at WWTP operator level for
prioritized cases of effect-based risk assessment

[ Regular application — complementary to chemical analysis }

e Bridge chemical data to effect data to identify toxicity driver
e Establish relative effect potency values of the detected CECs

Effect-based assessment with bioassays

[ Evaluation of removal efficiency at WWTPs }

Seven CALUX® bioassays (incorporated with firefly luciferase gene)

previously proposed by the NORMAN Association and Water Europe were * Measure toxicity endpoints at WWTP eftluents and sludge

applied to effluent wastewater samples which underwent optimized solid- . S

phase extraction. Extent of exceedance (EoE) to EBTs was established [ Inclusion of in vivo bioassays }
based on the measured signals and bioanalytical equivalents of reference e Include in vitro and in vivo assays to target more endpoints
compounds of the assay. Based on the EoE, risk assessment was performed e Address wisely selected apical effects

and action plans were proposed.
Table 1. Performance indicator bioassays and their effect-based trigger values

Activity Estrogenic |Antiandro |Glucocorti |PPARy PAH Oxidative |Pregnane Discussion & Conclusion
(ER,) genic (anti- | coid (GR) |receptor |activity stress X receptor
AR) (PPAR,) _[(PAH) (Nrf,) (PXR) - Feasibility study on wastewater effluents collected in 11 DRB countries

flriz;lslaxtical girggicl)ig ;ﬁj’t:agmide- é(;ganr?\e— Iigsrilgglita- g.[i]rllfeq/L (1:3:5- iitgrdi- d_emonstrated the appllcablllty of the proposed battery of 7 In vitro
equivalents) eq/L eq/L thasone-  zone-eq/L mine-eq/L pine-eq/L bioassays for effect-based assessment for wastewater management.
eq/L - Risk assessment revealed that CECs causing PAH activity, xenobiotic
metabolism, estrogenicity and oxidative stress are present in WWTP
Effect-based risk assessment of DRB wastewater effluents in the DRB, with highest EOE observed for PAH activity.

- Aregular application (once every 6 months) of the present battery on
WWTP effluent Is recommended as a time- and cost-effective
n complement to chemical analysis, which provides a ‘safety net’ for the
0.4

Table 2. Extent of exceedance (EoE) of EBTs based on the in vitro bioassays

Effluent Wastewater
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<LOD

aquatic ecosystems.
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