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Introduction

The Tyrrhenian margin of central Italy is an area characterized by crustal thinning (<25 km) and a high heat flow (>300 mW/m?), which makes it attractive for medium to high-enthalpy geothermal projects. The main difficulties encountered in the geothermal exploitation of the area are not related to the thermal conditions, but rather to the lack of an adequate rock permeability at depth. The medium-high enthalpy
geothermal reservoirs of central Italy are hosted in Mesozoic carbonate-evaporitic rocks. These rocks exhibit secondary fracture permeability, locally reduced by self-sealing processes, especially in areas of low seismicity. Also, a low partial pressure of CO, (Pco;) may facilitate the complete sealing of the reservoir fractures, preventing the ascent of hot fluids and resulting in a low CO, flux at the surface. Conversely, a
high CO, flux reflects a high pressure of CO, at depth, that is suggestive of the presence of an active geothermal reservoir. Despite the possibility that also part of CO, be dissolved into groundwater, a large amount of this non-condensable gas will reach the surface being emitted into the atmosphere by discrete manifestations (gas vents) or through diffuse soil emissions. This is particularly true in sites -such as Cal-
dara di Manziana, hereafter (CM) characterized by cold-gas emissions, which have CO, concentrations up to 97 vol. %. In this paper we present the results of a study carried out in the western zone of Sabatini Volcanic District (SVD; north of Rome, Italy) that hosts CM (and also Solfatara di Manziana-SM), one of the most spectacular CO, gas manifestations of central Italy. This study estimated the temperature and
pressure conditions of the reservoir and the depth of its top using geological, geochemical and geophysical data and the TIN (triangulated irregular networks) interpolator provided in the ArcGIS for Desktop software. A new structural setting of the Mesozoic carbonates in the CM site is proposed, and an estimation of its geothermal potential is presented on the base of the total (diffuse and viscous) CO, release.
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used: 1) of the bottom of the volcanic formation; 2) of the
top of the reservoir (Figgs. 7a, b). Geological cross sections
obtained by TIN data are shown in Fig. 7c. The TIN of the top
of the reservoir was analysed to derive the position and the
trend of tectonic features that have affected the Mesozoic
carbonate formations (Fig. 8). The thickness of the flysch for-
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LC25O (Piot) @and Pyso (Piot= Pu2o+Pcoz), While mco, (0.73 mol/kg) was calculated using the
SUPCRT92 software package. The heat released by the system below CM, as calculat-
ed using equation (4), is ~48 MW1t. A fluid with a temperature of 210°C was encoun-
130 tered in a well drilled in the southern part of Lake Bracciano; if this temperature is

assumed to be representative of the thermal conditions of CM reservoir, the heat re-

o mation was calculated as the difference between the two ?22;/1?220 lease would amount to 68 MW.
2900 TINs. Temperatures at the top of the reservoir and at 1000 m 1500/ 1800 50
b.s.l. depth were estimated using information on extrapolat- 1800/ -2100 Conclusion
400 ed gradient wells and actual values measured in deep. Tem- . 2020 1 This study evaluated the geothermal potential of C.M.. The chemical composition of gas emissions was used for geothermometric-geobarometric esti-
perature map at 1000 m b.s.l. depth was obtained using an Fig. 8. mations and the total amount of CO, released was assessed. The subsurface geology was reconstructed using data from deep exploratory and shallow
. inverse-distance-weighting (IDW) interpolator (Fig. 9). Fig. 7. ( ¢ ): v= volcanites, f= flysch, c= carbonates. temperature-gradient wells. The bottom of the superficial volcanic deposits, the thickness of the impervious flysch cover and the top of the geothermal
' ’ reservoir hosted in fractured Mesozoic limestones were reconstructed by a 3D-GIS modelling. A medium-enthalpy (T~140 °C) thermal power of 48—68

MWt was estimated, and the shallow depth of the reservoir top (~¥1000 m) indicates that the resource is economically attractive.




