Hydrochemistry and ’Sr/*Sr ratios as tracer for groundwater origin and discharge in
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The construction of tunnels through mountain ranges requires a detailed understanding of the hydrogeological situation. In 866 o d ; W

order to prevent large-scale water inflow into the tunnel system a detailed prognosis of groundwater discharge is of high ‘ aad Rs

significance. Groundwater discharge is affected by the geological, tectonic and lithological conditions in the catchment area. 5 R | "ém 1 ’ ’J "‘B:g‘f,ja @IR107
Because crystalline rocks are generally less permeable, the occurrence of groundwater in such lithologies is normally limited a w5 g o s 9,8 |
to fractures, lineaments, joints, and cleavages. However, layers of highly soluble rocks, e.g. carbonate rocks may be S 128+ K ﬁ& T % -2.0 SO =

intercalated in crystalline sequences resulting in local karst formation that may not be recognizable on the surface. Therefore, g R7J055 .’G"; g Sed “*zk 15

the main goal of this investigation is the assessment of the usability of various tracer methods including hydrochemical and O 142 ot iois T —

isotope tracers to find indications of such layers. In this study, we employ “'Sr/*“Sr isotope ratios as a natural tracer to distinguish s 10

groundwater that has been influenced by carbonates dissolution from groundwater that is solely affected by silicate weathering - S

in crystalline catchment areas. Here we present preliminary data from the Koralm tunnel project in southern Austria. oy
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tunnel (Grafetal., 2001 ) and tunnel heading and Ioadlng machine.

Geological and hydrogeological settings

The Koralm massif consists of a polymetamorphic crystalline basement. The crystalline basement is constrained by major
fault zones, which have generated Tertiary basins on both sides of the mountain range. Mylonitic gneisses and micaschists
are the predominant lithologies. Occasionally, marbles, amphibolites and eclogites are intercalated. Because of the low X Fig. 4: Saturation index of cal
permeablhty of the crystalline schists, the area of the Koralm mass1f is mainly ch aracterle:dlby surface runoff and numerous ~for spring water. The ¢
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r‘-ﬁ'en the tunnel exca ity P Based on saturation indices for calcite and *'Sr/*Sr ratios, the influence of dissolving calcium carbonate and mixtures between
: crystalline and carbonate waters can be identified easily. 'Sr/“Sr ratios vary from 0.7098 to 0.7200 with lowest values reflecting

carbonate dissolution and highest values associated with the weathe ing of silicate minera USr/“Sr]&ms p q the rest
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