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Background

In many parts of the world, major regional drinking water resources are represented by saturated/unsaturated systems. While the groundwater of deep aquifer systems
are not likely to show significant anthropogenic contamination (i.e. from mining, oil and gas installations, legacy sites, geothermal energy reservoirs, phosphate and
nuclear industry) soils and shallow groundwater systems are more susceptible to pollution by naturally occurring radionuclides, NORM (i.e. isotopes of U, Th, Ra, Am,

Cs, Ac, Rn, Pb and Po) resulting from these activities. This has potential impact on the water quality with regard to the groundwater use, giving rise to health and
environmental related issues.

Therefore understanding the occurrence, sources, and factors that control the mobilization of these radionuclides from aquifer and soils is critical for better groundwater
management and protect the environment and human health.

Test Case Concept

Risk assessment for identified areas of NORM and historical radionuclides To develop reactive transport models based on a process-based
(RN) / heavy metals (HM) contaminations along the Grote Nete River in approach including strongly coupled and complex soil systems,

Belgium. The contamination has been identified as the result of RN transport C :
.. . S : which involve, transient water flow, and mass transport processes
and deposition coming from the Molse Nete river (i.e. from nuclear industry)

and the Grote Laak river (i.e. from the phosphate industry), both tributaries In aqueous and gaseous phases.
of the Grote Nete.

Concentrations of NORM in groundwater depend on: lithological /
Radiological "hotspots” have already been determined by aerial gamma hydrogeological characteristics, climate, land use, decay rates of the
spectrometry. nuclides, aqueous radiochemistry (i.e. solubility and speciation), soil and
groundwater geochemistry and mineralogy (i.e. redox state, pH, i1onic
strength, cations and anions concentrations in water, organic colloids),
microbiological processes as well as the mass balance between nuclides
mobilization processes (i.e. transport, sorption, ion-exchange, co-
precipitation), and their combined interactions.

Objectives

To developed sophisticated reactive
transport models in the HPx [1]

One of the particularities, which
makes even more challenging
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Figure 2. Americium aqueous speciation vs silicate
concentration in the groundwater
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Figure 6. Uranium concentration after 1 000 days considering
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Figure 5. pH evolution after 1 000 days considering low cation Figure 7. Uranium concentration after 1 000 days considering
log [Fe]; (moliL) exchange capacity of the soil and specific sorption low cation exchange capacity in the soil and specific sorption

Figure 3. Eh — Fe Predominance diagram of selenium

Outlook: include more radionuclides & coupled chemical processes In the assessment
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[1] Additional information including free software (HP1): www.pc-progress.com


https://www.sciencedirect.com/topics/earth-and-planetary-sciences/groundwater-management

