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This communication presents the results obtained so far 
through a study on well integrity in a natural analogue for the 
geological storage of CO2. Both a spa and a CO2 production 
plant are present in the site of interest, which is situated in 
Southern Tuscany.  

At considerable depth the upflow of deep CO2 is mainly 
controlled by a regional NW-trending structure, parallel to the 
Apennine chains, whereas the local structures become 
important at shallow depth, as revealed by both the boreholes 
drilled for CO2 production and the maps of CO2 diffuse flux 
from soil.  

The diffuse CO2 flux from soil was measured by means of 
the accumulation chamber method in selected zones of the 
study area, to assess the natural CO2 leakage through the soil. 
The measured CO2 flux data were partitioned in different 
populations and mapped. Merging the obtained data with those 
from previous studies, it was possible to estimate a total 
diffuse output of deep CO2 of ∼48.7 ± 8.1 ton/day from an area 
of ∼7400 m2.  

Reactive Transport Modelling was used to investigate the 
integrity of an ideal well for CO2 exploitation with Portland-
type cementing material by means of the software  package 
TOUGHREACT v2.1. 

The elements involved in the model are: carbonate host 
rocks, Portland cement, stainless steel casing, and fluids 
flowing in the borehole, constituted by CO2 and water. 
Measured CO2 flux data were used to constrain CO2 saturation 
in the soil. 
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