Exploring the dynamics of aquifer - aquitard systems:
new insights from 'Kr model ages

Daniel Traber'*, Nicolas Roy', Emiliano Stopelli', Michael Heidinger?, Florian Eichinger?, Christoph Wanner3, Thomas Gimmi?, H. Niklaus Waber*, J. Ma’
1 Nagra, Wettingen, Switzerland; 2 Hydroisotop GmbH, Schweitenkirchen, Germany; 3 University of Bern, Bern, Switzerland: 4 WaterGeoChem Consulting, Bern, Switzerland

Overview on hydrostratigraphy and in-situ hydraulic packer testing of aquifers
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8TKr model age: Method and results

Method ' Mamaquiter  [mo
- Comparably novel method for dating old groundwaters - now =
available for siting programmes
- 81Kr: radioactive noble gas produced in the atmosphere
© by, =229 kyr
- Measurement of 8'Kr/Kr-ratio
- Complementary analyses of other noble gas isotopes
> Robust sample quality assessment
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hydrogeochemical and hydrogeological data Il l
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* Muschelkalk aguifer: shorter model ages than in shallower Malm \ //
aquifer agree with higher transmissivities. Model ages correlate 1 s s T
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Aquifer - aquitard interaction: Consistent porewater tracers, 8'Kr-model ages and hydrostratigraphy
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General observations Case study Keuper aquifer
- Shape of the profiles of natural tracers in porewater results from - Boreholes BAC1, STA2 and STAS3 located within a few kilometres
the interaction with groundwater in the aquifers. The vertical » Lithology, transmissivity, model age and tracer profiles
extent of porewater alteration is indicative for the interaction | BAC1 | STA2 | STA3
time. T [m?/s] 2E-07 1E-06 1E-10
» The vertical extent of interaction zone qualitatively agrees with Dominant lithofacies  Overbank  Channel  Floodplain
the 8'Kr model ages (reflecting ‘time since infiltration’) °'Kr model age [kyr] 929 406 :

- Comparably short model ages coincide with steep gradients Chloride [g/L] 9.8 3.9 -

[e.g. Muschelkalk, BOZ2 Keuper) » STAZ: Comparably active system. Porewater overprinted by
» Flat gradients in porewater relate to high model ages of groundwater.

groundwater (e.g. Malm aquifer in boreholes STA2, STA3 and » BACT: Quasi stagnhant system. Groundwater extensively

BUL1) overprinted by porewater.

Take home

~ Novel 8'Kr method to date old groundwater » Hydrogeochemical investigations provide key data to understand
» High model ages in deep aquifers transport in aquifer-aquitard systems
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