
EGU25-13188, updated on 17 Mar 2025

https://doi.org/10.5194/egusphere-egu25-13188

EGU General Assembly 2025

© Author(s) 2025. This work is distributed under

the Creative Commons Attribution 4.0 License.

Understanding the behaviour of naturally occurring radioactive
isotopes in groundwater towards sustainable drinking water
resource management 
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Demand for groundwater resources as drinking water is highly increasing

worldwide. Groundwater accounts to 92% of drinking water sources also in Hungary. Through rock-

water interactions, different elements can be enriched in groundwater including naturally

occurring radioactive elements, which may have considerable health risk. Due to the hierarchically

organized movement of groundwater, the spatial distribution of dissolved solid content, and

associated physical, chemical and kinetic processes are also systematized. Areas of different

hydraulic regimes even within the same aquifer are characterized by different geochemical

environments, which is decisive in case of the mobility of redox-sensitive elements, such as

uranium and radium. The groundwater flow system approach, therefore, helps to understand the

origin of the different physicochemical characteristics and components of groundwater.

Moreover, the vulnerability to any changes depends also on both the type of the hydraulic regime

and the order of the hierarchically nested flow system.

This study aimed to identify the cause of gross alpha activity exceeding the parametric value of 0.1

Bq/L in groundwater-derived drinking water in northwestern part of Hungary using a regional

groundwater flow system approach. Sampling of springs, drinking water and thermal wells was

performed in 2021 and in 2024. In-situ water quality parameters were recorded on the field. The

concentrations of major ions and trace elements, oxygen and hydrogen isotopic ratios and activity

concentration of radioactive isotopes (uranium, radium, radon) were determined by laboratory

measurements. Local groundwater flow conditions were characterized by pressure-elevation

profiles. In drinking water samples total U activity concentration up to 540 mBq/L was measured

that can be connected to local geogenic sources related to the metamorphic outcrop of Sopron

Mountains and to the Pannonian sediments in its surroundings. The radionuclide-specific



measurements explained that the elevated gross alpha activity identified in several drinking water

wells is a result of dissolved uranium favored by the prevailing oxidizing environment of local flow

systems and/or recharge areas. Low activity concentrations of

226

Ra and

222

Rn were measured in

all samples except one sample, where 301 mBq/L of

226

Ra and 219 Bq/L of

222

Rn activity

concentration was found. The presence of radium could be attributed to regional flow systems;

however, the high concentration of radon activity cannot be accounted for solely by the decay of

radium calling for further detailed investigation. The results highlight also that climate change

induced groundwater level decline will enhance the problem with uranium. This work has been

implemented by the National Multidisciplinary Laboratory for Climate Change

(RRF-2.3.1-21-2022-00014) project within the framework of Hungary's National Recovery and

Resilience Plan supported by the Recovery and Resilience Facility of the European

Union. Furthermore, some radioactivity measurements were supported by the open-access

scheme of the European Commission’s Joint Research Centre (JRC) (Research Infrastructure Access

Agreement No. 36227-1). 
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