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METHODS AND RESULTS 

Monitoring and specific surveys:
• well boring 

– to improve lito‐stratigraphical and permeability data
– to create/expand the monitoring network

• monitoring network
– potentiometric level
– water sampling and analyses

• well pumping test
• multiparameter logging
• land use analysis 
• estimation of nitrogen contributions deriving from 

agricultural activities

The multi‐methodological approach: geological and hydrogeological site characterization; land use analysis and the estimation of nitrogen
contributions deriving from agricultural activities

ORCHARD ha 49.56  (6.24%)

OTHER 47.15 ha (5.94%)

VINEYARD ha 321.10 (40.45%)

OLIVE TREE GROVE 184.54 (23.25%)

ARABLE ha 191.48 (24,12%)

Main fertiliser were sampled and analysed

Mean nitrogen load
Kg/ha 95.80

Multiparameter logging
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METHODS AND RESULTS 
The multi‐methodological approach: chemical study of groundwater and leachate; the multi‐isotope characterization of groundwater and leachate;
mineralogical study to define the origin of the iron in the water samples; biomonitoring of microbial communities by molecular methods.

Binary δ2H – δ18O

Langelier‐Ludwig

Binary Tritium – Cl (mg/L) Binary δ13C – δ18O

Groundwater

Groundwater

LeachateLeachate

Leachate

Groundwater

Nitrophoska
fertiliser

Stable isotope composition of dissolved nitrates in groundwater
and fertiliser (modified after Clark and Fritz, 1997; Kendall et al.,
2007).

1. Infiltrated rainfall
2. Rapid infiltration of

meteoric water recharging
the coastal aquifer, in a
temperate weather

3. Geographically narrow
area of the same aquifer

1. Ca‐Mg‐HCO3 composition
2. Ca‐Cl‐SO4 composition
3. Sea water mixing

Mineralogical analysis:
• calcium oxides (26‐93%)
• iron (8‐84%)
• silicon (2‐47%)
thus confirming the typical
red clay composition present
in suspension in the analysed
groundwater samples.

Scanning Electron Microscopy and microanalysis

1. Tritium levels: groundwater residence time in 
the carbonate aquifer is high

2. δ13C isotopic variability: typical of natural 
groundwater flowing within an aquifer 
constituted by carbonate rocks of marine 
origin

3. δ13C is due to a typical process of 
methanogenesis


