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Aims of this research

* recognition of the actual state of geothermal energy use (year 2010)
— practice
— issues

« identification of geothermal aquifers with indication on overexploitation
— regional hydrogeological conditions

» enhance a sustainable geothermal energy utilization
— potential

Thermal water has the outflow temperature of 20°C or more.
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nnual data
BOREHOLE LEVEL Tusns de
u}
Sava no treatment
taken by other user
Click to view Ledava stream, Greenhouse

Place of water release . -
Tesanowci

Comment



http://akvamarin.geo-zs.si/users/
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Interactive webmaps =

-

http://transenergy-eu.geologie.ac.at/
Wellbore database

Geological maps

Utilization maps (status in 2011)

Geothermal maps

Combination of layers
111 Scale !!!!

Temperature at 1000 m and thermal water users

Thermal water temperature and
surface heat flow density

Most tapped geothermal aquifers and
extent of the Upper Miocene sand
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Users  Boreholes

Slovenia
Slovakia
Austria
Hungary
Total

T 35
- 59
o 48

129 259

213 401
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Thermal water utilization
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Main geother_mal
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aquifers (>10 boreholesrzﬁlﬁ;,.-_--
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lots of CO, gas
carbonate scaling —
inhibitors

lots of H,S gas —
no information on
mitigation

high extraction rates —
pump failures due to
sand clogghing
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Changes in exploitation of geothermal aquif
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Potential for future geothermal development —
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Technical potential

* 65 inactive users and 94 inactive wells

+7 mio m3 annually:
Upper Miocene clastics: +2.8 million m3 annually
MZ carbonates: +1.7 million m3 annually
Others: app. + 2.8 million m3 annually

Hydrogeological potential
* regional and transboudary aquifers —
interferences — numerical models
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Annual extraction of thermal water (mio m3/y)

Granted water concessions (AT, Sl, SK):
Double current production (excl. Austria):
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Conclusions =
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« Utilization status in 2010
148 (of 213) active users with 307 (of 401) active wells in the TRANSENERGY area
- bathing, drinking water, heating, ...., electricity and reinjection

« extraction of > 30 mio m3 thermal water annually (neglecting Austria)
- MZ carbonate aquifers & Upper Miocene clastic aquifers

* monitoring practices have been various, not systematic, with different effectiveness
- hydraulic changes have been observed regionally

e waste water management is not sufficient
- thermal and chemical pollution of surface waters
- only 3 reinjection wells have been operating

« technical potential (6 Mm3/y), legislative (30 Mm3/y), hydrogeological (probably limited)

Supplementary information:
Database: http://akvamarin.geo-zs.si/users/
Reports and interactive webmaps: http://transenergy-eu.geologie.ac.at/
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nina.rman@geo-zs.Si
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