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Introduction

Problem addressed:

Emerging pollutants pose a risk to the quality of drinking water - a key factor of well-being as Co-authors and co-workers
recognized in the UN Sustainable Development Goals. Georgios AMAXIDIS (Greece)
New approach, Saira BUTT (Pakistan)
' Leo CHAVANNE (IAEA)
Combining emerging pollutants with environmental isotopes to improve the understanding of 2yt Rl (Bheziing)

. ) ) ] Elisangela HEIDERSCHNEIDT (Finland)

emerging pollutants sources and behaviour in aquatic ecosystems. Frederic HUNEAU (France)
. loannis MATIATOS (Greece)
Policy: Jodie MILLER (IAEA)

. . “ . . . . . Suzanne NGO BOUM (Cameroon)
Coordinated Research Project “Improving understanding of nitrate sources in the connected river Issoufou OUEDRAOGO (Burkina Faso)
and groundwater systems through linking nitrate isotopes and contaminants of emerging concern” Seng Chee FOT ;'V'a'aVSia)

o ) ) ) ) i . Viviana RE (Italy
(2022-2025) which includes 14 countries with different environmental and socio-economic » Asuncién ROMANELLI (Argentina)
ey s Pekka ROSSI (Finland)
conditions. Inaki VADILLO (Spain)
Best practice guideline on integrating environmental isotopes and emerging pollutants to Stefano VIAROLI {ltaly)
. . _ ) Tomas VITVAR (Ecuador)
delineate anthropogenic pollution sources and evaluate pollution-related processes and the water Wei Wen WONG (Australia)
quality. Johanna Lisseth ZAMBRANO (Ecuador)
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Physical tracers:
Environmental isotopes
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Stable isotopes are non-radioactive and non-disruptive TRACERS & INTEGRATORS
Isotopes = Nuclides of single element having different atomic weights (Soddy 1914)

Isotope

Nitrogen source identification

Identification of flow paths and interactions between water bodies
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(Source: Kendall, 2008)

Identification of biogeochemical processes that alter nitrogen compounds and other chemicals

Assessment of the capacity for self remediation by denitrification



CECs + isotopes in Danube traced low biological activity and snowmelt controls on nitrate derived from

groundwater
CECs:
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What are the benefits of linking physical and chemical tracers?

Linking isotopes and CECs data can be used to:
* Trace specific pollution sources in groundwater and surface water

* Improve understanding of pollutants pathways, e.g. anthropogenic/natural

recharge, sewage leakages
* Understanding connection between components of water cycle

* Identify biological processes that impact pollutants in waters
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Methods

Common approach
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« General chemistry
» Trace elements

Isotopes

« CECs

Machine learning
« GIS

Why it is better to work together?
* Interdisciplinary and international cooperation
e Common approach for method validation

e Cover different geographical, socio-economic
conditions and temporal scales (global perception)

 Common effort to transfer knowledge and
experiences to stakeholders in Member States and
support science-based water resources
management (guidelines, training, outreach...)
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Thanks to our team and co-workers!

“Citizen Science” school team on CECs and isotopes in Danube River

IAEA Coordinated Research Project Team coordinated by Astrid Harjung and Leo Chavanne




