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Introduction and sampling

The Austrian Alpine Foreland Basin (AAFB) is home to a large population and an important
industry location. The subsurface of the AAFB is intensively used since decades for drinking,
energetic (hydrocarbons and geothermal
groundwater systems in the Malmian and in the Oligocene Formation are utilised for
geothermal energy and balneology, shallow sedimentary strata are used for water supply. In
addition, hydrocarbon production is conducted since several decades. To appose these
individual interests and to secure a sustainable usage of the resources, the understanding of
the basin history, their hydrostratigraphic ages and their interactions is crucial.

Within a OAW-project 8Kr/®5Kr gas samples
hydrostratigraphic formations were analysed for their groundwater residence time.

Dating (3'Kr) deep thermal groundwater in the

energy) and balneologic purposes.
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Results of noble gas recharge temperatures using PR® and CE¢ (1 Fit) software models and
normalised isotope plots? for comparison of the noble gas pattern to assess possible external
The test indicates minor alterations,

influences (Kr loss or gain) in the OAW-samples.

characterised by a tendency toward minor losses of the 'heavy' atmospheric noble gas
components (Ar < Kr < Xe). For atmospheric Kr these losses are low in total (maximum = 10 %).
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Foreland Basin (AAFB) imply a differentiated picture of the groundwater residence times.

Exceptional high 8'Kr model ages of deep MALMIAN thermal groundwater samples (around 500’000 years)
would suggest low velocities (incl. the cross formation flow) which contradict the existing hydrogeological
model concepts of a dynamic thermal water flow in the MALMIAN reservoir.

Very old deep groundwater portions (> 900°000 years) are visible in an EOCENE sample (33-Gallspach)
whereas samples from younger strata (RUPELIAN and OLIGOCENE) exhibit the youngest 81Kr model ages (<

The discrepancy between the high derived 8'Kr model ages of the deep MALMIAN thermal groundwaters
and the current hydrogeological models could not yet be resolved. Possible explanations include diffusion
processes in contact areas between the aquifers with the aquicludes and the presence of hydrocarbons
— — within the aquifer that could influence the 3'Kr model ages.

The analytical methods available for this purpose (complete spectrum of the noble gas isotopes) should be
carried out on samples of the migrating hydrocarbon gases in addition to the analysed deep thermal
groundwaters in order to verify or approximate the subsurface processes in deep basins like the Austrian
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