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Study Area

Spring
catchments

* The springs are located in
Northern Italy, in the Central
Pre-Alps within the Province
of Bergamo, Lombardy
Region

 Nossana catchment: 80 km?2

 Ponte del Costone
catchment: 10 km?2

 High differences in altitude,
from 427 m a.s.l. (Ponte del
Costone Springs) to 2512 m
a.s.l. (Pizzo Arera mountain).
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Study Area

48"

The whole environment is dominated
by calcareous-dolomitic carbonate
series

The Nossana aquifer is set in the
Calcare di Esino formation (Ladin -
Carnic age)

The water system of Ponte del
Costone is formed by 13 springs
distributed in about 1 km along the
Serio river and it has the Dolomia
Principale Formation (Noric age) as
reservoir rock

The average precipitation is close to
2000 mm/year with peaks of about
3000 mm/year (Ceriani et al., 2000)
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Geology
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Jurassic limestones
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Main tectonic structures Dolomia Principale formation
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Study Area 4
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Sampling phase

« from May 2018 to July 2019

 focused primarily on the main spring systems:

Nossana and Ponte del Costone

* The waters belong the magnesium - bicarbonate
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Hierarchical clustering analysis
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Isotopic features @

 Study area Meteoric Water Line:

0180 vs SMOW | 8Z2Hvs SMOW 013C vs PDB ) o
Type of water | n° Range Range Range 6 “H=7.716"0 +9.40
Spring 23 | 101510 -8.27 | -66.54 to -53.22 | -13.56 to -4 49  Deuterium enrichment given by re-evaporation due
River 4 | 954t0-890 | -62.54t0-57.74 | -8.591t0-5.14 to effect of secondary valleys (Riso Valley)
Well 2 -8.9310-8.75 -98.22 to -57.07 -7.36 10 -0.34 ° 13c Suggests an isotopic composition Of Sprl ng
Cave 3 -8.97 to -8.69 -908.67 1o -96.70 | -8.9110-4.40 : . . .
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Residence time estimation 12

sampling 2015 sampling 2019 © ° / « 10 years for Nossana, 30 years for Ponte del Costone
lectron o . °
' . maracn | o For the main springs cyclical renewal of the resource
Age (years Rechargeyear | Age(years Recharge year . .
- 1.50 2014 0.96 2018 H3 He-3 « The results can be explained as an effect of the
incorporation of air components (turbulent flow
- 8.10 2007 5.24 2014 1 *Heyritiogenic . ) . P . P ( '
t[years] = fﬂ 3y +1 typical in karst phenomena) and the decay of 2H into
m 7.90 2008 13.10 2006 3He.
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Concluding remarks 13

* The chemical composition of the waters reflects the « It was estimated the age of the reserve (or
carbonate context and is completely controlled by the residence time) for Nossana of about 10 years,
spatial distribution of the different geological while for the Ponte del Costone springs of about
formations, by the different degree of susceptibility to 30 years
karst dissolution of the rocks that characterize the « For these main springs, the cyclical renewal of the
study area, and by the altitude. resource is not evident; rather, the water reserve ages

in the 2015 - 2018 comparison.

Diffuse infiltratio Soil Diffuse infiltration

Nossana and Ponte del Costone can be
simplified with hierarchical models
(Asante et al., 2018, White, 2002): Nossans
» Piston effect controlled by the [
amount of precipitation
 Diffuse infiltration in very different
timing due to the different response
to karst dissolution of the encasing . Groundwater Flow Water table 1) before significant storm event 2) post significant storm event B Quaternary deposits

k . Dolomia Principale formation . Carnian terrigenous formations - Calcare di Esino formation - Triassic-Permian formations

Water

[ table

Ponte del
Costone
springs

Epikarst

Dominant drainage
Dispersive circulatior

|

Conduits

Bedrock

modified from Asante et al. (2018) and re-elaborated from White (2002)
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