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Monitoring and chemical analysesMain outcomes



Introduction
Monitoring and chemical analyses were carried out under the Activity 1.1 Targeted
cost-efficient transnational measurement of HS occurrence and concentration level
in critical regions and in critical emission pathways
Partners involved:
JSI, TU Wien, BME, BWA, NARW, WRI, CETI, UHMI, HV, JUVS, UBA,
JCWI
The driving objective of the monitoring
• To increase the number of data points in main rivers and tributaries
for model validation

• To increase the data availability regarding specific emission pathways
Parameters measured:
Metals (JSI, CETI)
PFAS and pharmaceuticals (TU Wien, CETI)



SOP prepared jointly by all PPs
• SOP includes the criteria forselection of sampling sites andsampling protocols for chemicalanalyses planned within theTethys project.
• SOP delivers instructions forsample identification, handling,preservation, transport andcleaning procedures for differenttype of the analysis.
• SOP provides parameters forchemical analysis for a particularsample matrix.

D1.1.1 Delivered by the endof June 2024



Urban storm runoffwater, Liesingbach, AT

River Maros, HU Yantra river, BG

WWTP Glina, Bucharest, RO

Outlet of surface runoff fromthe Military Airport Sliač, SKSava Dolinka, backgroundlocation, SI Landfill Mojkovac, Tara River, ME

Nelipyno, Vicha River, UA

Oborovo, Sava River, HR

Groundwater sampling near internationalairport Nikola Tesla, Belgrade, highway,agricultural areas and releases ofwastewaters from nearby settlements, RS

Razboj, River Vrbas , BA
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Metal analysis: Cd, Pb, As, Zn, Cu, Cr, Ni
River water – Total and DissolvedWastewater – TotalGroundwater – DissolvedUrban storm runoff water – Total
PPs regularly collected samples and store them frozen until delivery formetal analysis.Analyses performed immediately upon sample receipt.
PPs followed the SOP for sampling protocols.All planned samples collected and analyzed by the end of September 2025.
Excellent collaboration with PPs.
5992 data on metal concentrations provided to modelers



Zinc –River water

Highly contaminated siteMjedenički Stream, ME
•Abandoned zinc- and lead-miningarea, affected by bioleachingfrom Acidithiobacillus bacteria.

Contaminated site Mojkovac,Rudnica River, ME
•Area impacted by former leadand zinc ore mining activities.



Copper –River water

Rogotina, Borska River, RS
•Area impacted by intensive goldand copper mining.



Arsenic –River water

With the exception of results from Mjedenički Stream, ME, concentrationsof Cr, Ni, Cd, and Pb in river water samples across the investigatedcountries in general did not exceed EQS standards.



Wastewater

The Urban Wastewater Treatment Directive (EU) 2024/3019 does not specify permissibleconcentrations for metals. It emphasizes the need for effective treatment of urban wastewaters.
Metal concentrations in wastewater were relatively low atall sampling sites across the PP countries, indicatingeffective wastewater treatment.In some countries, untreated wastewater is still dischargeddirectly into receiving water bodies.



Groundwater Urban storm runoff water

Bijeljina, BA
•Impact of waste landfill

Galovica canal, RS
•Impact of wastewater dischargesfrom Surčin and Ledine
•Agricultural activities
•Discharges from Galovica canal
•Highway emissions

The new EUgroundwater directivedoes not specifythreshold levels formetals.
Regarding water quality,the monitoredgroundwater is notsuitable for humanconsumption.Galovica canal

There is no legislation prescribed for urbanstorm runoff water
• Zn – car tires (ZnO)
• Cu – car breaks
• Cr, Ni – car breaksm industrial emmissions



Summary – metals
The monitoring campaigns revealed that metal concentrations in river waters generally meet the EQScriteria set by the WFD, except for known hotspots associated with industrial, mining, or municipal activities.
• Both, total and dissolved metal concentrations in the Tethys project are significantly higher comparedto data from the Danube Hazard m3c projects.

o Influence of highly contaminated sites – Mjedenički Stream and Rudnica River, ME; Borska River, RS.
o High Zn and Cu concentrations were determined in the Danube Hazard m3c project at the mining area along the Cisla River,RO.

• Hotspots at sampling sites in the Tethys project are significant contributors to thedeterioration of river water quality, particularly in ME and RS, with lesser effect in BA.
To support the understanding of element transport in river water and for modelling purposes,it is essential to determine both total and dissolved element concentrations. Suchmeasurements have already been conducted in GLOBAQUA, Danube Hazard m3c, StraMoS,HU–SI bilateral projects.
Recommendation: National environmental agencies should adopt this approach, even thoughthe WFD currently considers only dissolved element concentrations.
• Wastewater treatment in both EU and non-EU countries is largely effective with respect to metals.
• Discharges of untreated wastewater into rivers contribute to elevated metal concentrations in river waters.
• Insufficient wastewater treatment contributes to elevated metal concentrations and reduced groundwaterquality at the locations studied in RS and BA.
• Urban storm runoff waters may contribute to the contamination of river waters.



Monitoring results: PFAS
 Widespread detection of short-chain PFAS and of mainsubstitute of PFOS and PFOA; seldom detection of long-chaincompounds
 High detection rate of PFAS and pharmaceuticals in WWTPeffluents and CSOs
 River sites selected as potentially affected by hotspots in thecatchments show more elevated concentrations particularly forPFCA (up to 30 ng/l for PFBA) and detection of long-chain PFDAand PFNA
 Substance-specific high concentration variability in rivers andwwtp effluents (about one order of magnitude) amongcountries
 High concentration variability (up to 3 orders of magnitude) inurban stormwater runoff and CSO
 Similar levels of PFBS, PFOS and 6:2 FTS in CSO andstormwater; higher levels of PFBA, PFOSA, N-MeFOSAA, N-EtFOSAA in stormwater; higher level of many othercompounds in CSO



Monitoring results: Pharmaceuticals
 Bezafibrate, citalopram and ibuprofen mostly < LOQin surface waters; other pharmaceuticals mostly >LOQ
 Low detection rates in groundwater and backgroundriver water
 Concentrations in river samples varied widely (from 1ng/L to peaks of 10,000 ng/L)
 In wwtp effluents, concentrations have highsubstance-specific variability (up to 3 orders ofmagnitude) among countries
 Sites selected as potential hotspots do not showelevated concentrations (other pharmaceuticalsemitted? wrong hypothesis?)



Monitoring | Outputs

 Detailed description of monitoring design andsampling sites in the countries
 Detailed description of applied methods (fromsampling to lab analyses)
 Detailed presentation of all results

Proposal and recommendations for futurecoordinated actions in Output 3.1 (Strategy)

All outputs published on the homepage: https://interreg-danube.eu/projects/tethys



Advancement and harmonisation of chemical analysesLed by the Water Research Institute (SK)

Second interlaboratorycomparison

Workshop to exchange know-howand experience on analysis ofPFAS and pharmaceuticals
October 2024

First interlaboratorycomparison
February 2025

Hands-on workshop inBratislava
June 2025

13 labs participated

6 labs participated



Advancement and harmonisation of chemical analysesLed by the Water Research Institute (SK)
Selected content and highlights
 Review of standardized methods and of methodsapplied by PPs in Tethys for the analysis of PFAS
 Experiences and recommendations for theanalysis of PFAS gathered during projectworkshops
 Results of interlaboratory studies (anonymous)
 Lessons learned on good methodologies andapproaches during interlaboratory comparisonstudies
 Outlook and advice to improve implementationof analytical methods for new pollutantsmonitoring in the Danube River Basin

All outputs published on the homepage: https://interreg-danube.eu/projects/tethys

Proposal and recommendations for futurecoordinated actions in Output 3.1 (Strategy)
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