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1. Introduction “ ' \  SouhemAps | | —cepamiems—
The presence of territories characterized by local temperature and heat flux Aiaalar /&?. §\/ B e
anomalies, as the Southern Garda Lake and the Verona Province areas, is well Alps Carbansh
known (Fig.1a;1b). They are found In the Po Plain, located in northern Italy Nage
between the Alpine and Apennine mountain ranges. The use of low and medium polPlain Adriatic
temperature geothermal resources enhances a sustainable development of the . : S g
area, combined with significant energy and cost savings, as well as a substantial \, | ) e 8,
reduction of greenhouse emissions into the atmosphere. To promote a proper _g;;g;:;m:fv s o,
use of geothermal energy through direct uses of heat and by coupling with heat " e Northern
pump systems it is essential to characterize the geothermal reservoirs involved, % Ligurian DA e o
taking into account the local differences related to geological, hydrogeological ase I Sea 2 ! a
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and thermal features.

Fig.1a —Map of temperatures and permeable rocks in the
Po Plain with main hydrothermal systems.
. (Pasquale,Verdoya and Chiozzi, 2014)
17°° In evidence Verona’s Province (Fig.1 b)

Fig.1b — Thermal district map of the
Verona Province (Castellaccio and
Zorzin 2012)
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2.Tectonic and Structural Characteristic

The relationship between tectonic - structural characteristic, and the presence of thermal fluids is not clear and for this
200 Feason we are studying:

g S“ater”_arl_ysedtime”ts . — | . ~ - - the difference between the chemical-physical compositions of thermal groundwater of the two districts identified from
€enozoicC limestones and maris = o = _ . . . . .

£Z1 Mesozoic limestones and dolomites — Su;f;;-waters T e i ||teratu re (d|5tr|CtS A and Bin Flglb),

) Crystaline basement === Thermal deep waters - the presence of thermal contamination within the Lake Garda;

Faults

- the hydrothermal circuits for assessing the geothermal resource renewability.
- In the past authors such as Sighinolfi and Sorbini (Fig. 2) helped produce geochemical and hydrogeological models that

Fig. .2.— The I?y_drogeological background model of district A are still worthy of interest. The hydrogeological profile in the figure represents the thermal area of Caldiero called
modified (Sorbini et al., 1984). District A in Castellaccio e Zorzin, 2012. ( fig.2)
Legend lageng
- ::r;:n\:vzlt(\;v:zch;:;::EtAbefore 2013 by??\ftella00|o and Zorzin, 2012 LI 1 vv/ \
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3. Geochemical and Geological data B e/ AN > EEEE
The groundwater geochemical characterization obtained from the screening of /N /\ "% -
available literature (Castellaccio & Zorzin 2012; Sighinolfi et al., 1982) shows the ’ \ :

presence of different geochemical facies. The Piper diagram of the districts highlights
the existence of calcium and magnesium bicarbonate waters differentiated by their
temperature level ranging between 24 and 31 °C for Caldiero groundwaters and 12 and
14°C for those belonging to the Lessinian mountains (Fig.3a). In the B district instead
(Fig.3b), thermal waters, are divided into four groups according to their different
temperature. In August 2013 Further analysis were carried out (put in evidence in Piper
diagram, Fig.3a and 3b). At the end of september new isotopic geochemical data will be
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analyzed to complement previous studies. =—ta
Fig.3a — Chemical analysis of wells and springs Fig.3b.— Analysis of district B. 7.'her.mal waters
4.Methodolo district A. In evidence the close correlation with different temperatures are highlighted.
-IVIE p gvd | | - between analysis of Lessinian mountains cold The chemical analysis of 2013 are marked in
SEIsrT\IC Solun e aln Remolte Sgnsmg, |:)|as.5|vefse|sm|||f: survey as HV-SR| waters and warm waters 2013 data green (Castellaccio and Zorzin,2012 modified by
(Horizontal Vertical Spectral Ratio), analysis of satellite and terrestria L.Agostini)

images LiDar) will be performed to improve the local knowledge of the
geothermal resources.
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Fig.4a Tromograph and tromographic
device for HVSR acquisition
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Fig.4.b Tromographic data in geological map. In
evidence the Rocca hill and the Gazzo hill, whose
origin is volcanic.

5. Further developments

In the research programme, some thermal analyses images have been performed to define the
thermal characterization of the districts and a detailed investigation about the characterization
of Caldiero thermal area with a tromograph (see Fig.4b). Terrestial thermography, seismic
sounding and new geochemical analyses will be carried out in the lake area and the Verona
Province to better define the hydrothermal circuit of the thermal areas and to foresee a
rational and sustainable use of the resources.

Fig.4.c Two examples of HVSR output of Giunone
spa in Caldiero town. We can see a high peak
' when rock is compact and a large peak when rock
/ d e is fractured such as near area volcanic (the Rocca
hill and the Rocca hill in Caldiero- see Fig.4b)
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