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Outline

• Complex and hetergeneous site at all scales
• Glacial deposits, high spatial variability

• Recharge area of the mineral aquifer

• Shalow aquifers in the recharge area

• Need for an hydrogeological conceptual model in the recharge area

• Highlight the need of several independant approaches



General settings



General settings
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Geological settings

Inferior Complex
>30 ka BP

Alpine Rocks

Gavot Plateau Complex
30-27 ka BP

Kame terraces, Nested Complex

Terminal till, Nested Complex
25 – 21 ka BP

Blavoux et al, 2013
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Problematic :

• Preferential recharge area / all Gavot Plateau area

• Functionning of shallow aquifers ?

• What are piezometers representativ of ?

• Flow path from the Gavot Plateau to the Evian MW aquifer

• Method :
• Multidisciplinary approach



Shallow aquifers, springs and wells



Multidisciplinary approach

Springs flow rate :

•measurement at low-water

• guess on the specific yield

•estimation of spring catchment : area 
and location/spatial extent

Hydrodynamique
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Multidisciplinary approach

Majors Anions/Cations

•Concentration

•Variability in time

•Link to the land use / water-rock 
interaction

Outcrops/ Boreholes
What geolocical formation act as :

• Aquifers

• Emerging conditions

Springs flow rate :

•measurement at low-water

• guess on the specific yield
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18O/ 2H

•Variability in time

•Value/ Magnitude

•Extent of the catchment, 
mean altitude

Isotopes Hydrodynamique

HydrochemistryGeology



Multidisciplinary approach : springs
catchments



Impervious :
- Permanent streams
- Wet lands
- Basal till outcrops

Permeable :
- Temporary streams
- No wet zones
- Coarse sediments

(outcrops, boreholes)

Multidisciplinary approach :
link to the geology
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confirmation from 18O



above 850 m a.m.s.l.

limited area

Evian MNW aquifer recharge area



Conclusions

 Preferential flow path at the side of the glacial complex
 Permeability and transmissivity higher close to the discordance than in the 

glacial complex itself

 No drillholes at that place yet



Conclusions

 Preferential flow path at the side of the glacial complex
 Permeability and transmissivity higher close to the discordance than in the 

glacial complex itself

 No drillholes at that place yet

 Exchange with alpine bedrock ?

 Need for comparision on other site,

but quite rare



Conclusions

 Better shallow aquifers comprehension :
 improved local isotopic gradient (18O)

 Evian recharge area : limited area
 Great advance for protection policies

 Multidisciplinary approach :
 Nedd for Trial/Error approach -> time consuming

 Each approach provide unique information

 All approaches merged together : greater confidence, cross control



Thank you for your attention


