(EGUsssra, 2022
HYDROCHEMICAL AND ISOTOPIC STUDY OF
MAGGIORE VALLEY DEEP AQUIFERS (NW ITALY):

EVALUATION OF THE INTERACTIONS
WITH THE PO RIVER

Daniele Cocca, Marta Moriondo, Manuela Lasagna, Domenico Antonio De Luca

Department of Earth Sciences, University of Turin
daniele.cocca@unito.it



HYDROCHEMICAL AND ISOTOPIC STUDY OF MAGGIORE VALLEY DEEP AQUIFERS (NW ITALY): EVALUATION OF THE INTERACTIONS WITH THE PO RIVER daniele.cocca@unito.it

Study area

7?’;'—‘”‘7‘}' ’.‘.’-‘
ey d 4§
SV
g ; .’/" ‘v\.v‘I‘h
Yo 1P Y

!

e,

.
; fip

g

Italy Piedmont Region Study area

INTRODUCTION STUDY AREA PREVIOUS STUDIES CHEMICALS RESULTS ISOTOPIC RESULTS CONCLUSION



HYDROCHEMICAL AND ISOTOPIC STUDY OF MAGGIORE VALLEY DEEP AQUIFERS (NW ITALY): EVALUATION OF THE INTERACTIONS WITH THE PO RIVER daniele.cocca@unito.it

Introduction

Does an interaction between the Po River
and the unconfined and confined aquifers?

Po River

Due to the lack of other relevant sources of drinking water in this part of Piedmont region, this well field represents a
drinking water reserve of regional importance.
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groundwater flow direction O water well

s
Middle Pleistocene - Holocene alluvial complex (e = Porino Plateau deposits;
f = Po Plain deposits)

Middle Pliocene - Lower Pleistocene villafranchian transitional complex
(d= gravel and sand; d’ = silt and clay)

=

'bJ@ Pliocene marine complex (b = Asti Sands; ¢ = Lugagnano Clay)

Pre-Pliocene marine complex
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Deep flow converging to
the well field area due to
the withdrawal.

Excessive withdrawal has
created a piezometric level
decrease of 60 min a
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Data

Sampling March 2021 and June 2021
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128 chemical analyzes

Chemical monitored points

Shallows wells
Deep wells

Rivers
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Chemical results K
| campaign (March 2021) Il campaign (June 2021)
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- Bicarbonate-calcium facies

- Some differences between the sectors
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Chemical results K

Shallow wells - River Deep wells
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- Important differences between river,
shallow and deep wells
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Isotopic results EReJEEL

| campaign (March 2021)
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Il campaign (June 2021)
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Isotope signal negativization in June compare to March (opposite
trend to precipitation)

Po River similar to shallow wells
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Isotopic resu ts Comparison Groundwater data
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Shallow unconfined aquifers

Initial isotope signal positivization, subsequent
negativization near to the Po River.

mixing with the deep aquifer groundwater under
pressure due to the absence of impermeable
levels separation

1 2
VARIATION OF THE ISOTOPIC SIGNAL ALONG THE SHALLOW UNCONFINED AQUIFER
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Conclusion

Does an interaction between the Po River
and the unconfined and confined aquifers?

The interaction between the Po
River and deep aquifers is
Squit . Ppossible due to the reduced

e : S msamed difference in the isotopic signal
Isotope _ signal negaﬂ“”% SIElssce Ui Mg  between the two end-members.
corregﬁ;nd’eﬁm the PO ed to a dilliifién with the

deeper aquifers under pressure, allowed by the aquicludes
absence

The study provides an additional
tool for a better groundwater
management and protection of a
regional importance drinking
water reserve.

Although some wells in the well fields have isotopic signals similar
to the Po River, it is hypothesized to be linked to mixing with very
negative groundwater (high depths) 3

Po River

INTRODUCTION STUDY AREA PREVIOUS STUDIES CHEMICALS RESULTS ISOTOPIC RESULTS CONCLUSION



ELAGUA ES VIDA
NO LA CONTAMINES




