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  The Cornia Valley aquifer system (Tuscany, Italy) is the main source for irrigation, industrial

purposes, and for potable water supply for the zone and the Elba island. Sixty years of its

overexploitation caused a remarkable potentiometric drawdown accompanied with a wide

seawater intrusion and a severe degradation of the quality of the groundwater (Rossetto et al.,

2018; 2019).

In the early 2000s, extensive research regarding anomalous high concentrations of Boron in the

Cornia Valley was carried out. These studied the hydrochemistry of the area, determining also

anomalous high concentrations of Arsenic (Pennisi et al., 2009). In addition, one of the biggest

schemes treating Arsenic for drinking water started operating with other two plants for Boron

(Comune di Suvereto, 2013). Furthermore, in 2015 the LIFE REWAT project was started in order to

set a strategy to recover and improve the availability of water in the area through a series of

technical and social interventions (Rossetto et al., 2018).

Within LIFE REWAT, Managed Aquifer Recharge (MAR) was identified as a solution to

counterbalance the stressed hydrologic system. Thus, a pilot MAR scheme infiltrating harvested

rainwater from the Cornia River was implemented. It is provided by a hi-tech high-frequency

automated and remotely controlled system for operating the plant and monitoring water quantity

and quality. This system is supported by the data gathered from different sensors installed in the

area, recording into a database. Additionally, discrete groundwater sampling takes place monthly

(Rossetto et al., 2018; 2019).

The database contains recordings from two consecutive hydrological years. The first year

measurements and samplings were done under natural recharge conditions, while during the

second year the MAR scheme was under operation. This initial data provides insights on

concentration variations of Boron and Arsenic after one-year operation of the MAR scheme.

However, the main processes involved still need to be understood. Therefore, long-term and short-

term dedicated field experiments are designed to analyse the induced variations. This work

presents a model based hydrogeochemical approach for the behaviour analysis of these elements

under MAR operations to determine the transiency of these concentration changes.
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