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Managed Aquifer Recharge (MAR): a growing field in water resources management

re-equilibrate unbalanced aquifers,

increase water availability 

support sustainable approaches to water management

To assure safety of the MAR scheme:

geochemical and biological investigation 

monitoring prior to plant set-up and during ongoing operations

monitoring the presence of emerging substances (i.e. pharmaceuticals) that 

could be a  potential risks for the environment and humans
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MAR for large

drinking water supply

(~ 300,000 inhabitants)

SANT’ALESSIO INDUCED RIVERBANK FILTRATION MAR SCHEME

MAR worth 

15 Mm3/year
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S. Alessio well field

S. Alessio plain
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INDUCED RIVERBANK 

FILTRATION
TYPE OF MAR

MAR plant

10 vertical wells

1 river weir to raise groundwater head (up to 3m) and increase aquifer storage



SANT’ALESSIO MAR SITE CONCEPTUAL SCHEME
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The designed monitoring system include sensors in surface and

ground-water. The groundwater monitoring system consists of a set

of 4 sensor in the piezometer drilled around the reference well of the

Pisa-Lucca pipeline.

MONITORING SYSTEM: continuous acquired measurements A B C



Examples of recorded data

GW temperature (in °C)Data recorded at probe 1 (temperature, 

EC, water table level)

Acquisition and transmission of data
• Data acquired 6 times per hour (every 10 min.)

• The data aquired are then transmitted to an open geo database and can

be visualized within a dedicated plug- in in Qgis

• All these is developed in an open source framework



MONITORING SYSTEM: continuous acquired measurements

Spectro ::lyserTM 8 parameters

Turbidity

NO3-N

TOC

DOC

The multi-parameter probe for the detection

of selected analytes was installed in the

piezometer CL2A in the S.Alessio well field.

No moving parts , no reagents -> resulting in

extremely low operating costsUV254

Color

Temperature

TSS

long term stable and maintenance

free in operation

factory precalibrated, local multi-point

calibration possible

automatic cleaning with compressed

air
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70 points

12 surveys

6 in situ parameters

laboratory analyses

CHEMICAL-PHYSICAL 
MONITORING

MONITORING SYSTEM: discrete sampling
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HYDRAULIC HEAD

DECEMBER 2014 MAY 2015

3 main flow directions

no direction changes in time



N°abstract 2684

HYDROGEOCHEMICAL MONITORING



The most conservative elements such as Cl-, Br-, and SO4
2- clearly indicate mixing processes 

between the River Serchio water and groundwater in the pilot area. 

	

	

Ca-HCO3 hydrochemical facies

	

	

The main sources of the pumping well is the Serchio  River water 

As concern the nutrient species, nitrate content ranges between 0.2 mg/L and 9 mg/L in GW 

samples and between  0.8 mg/L and 3.2 mg/L in the Serchio river
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EMERGING POLLUTANTS: Pharmaceuticals

selected points in different hydrological

periods

substances included in the EU-watch

list

evaluation on the medicines distributed

in the territory (Northern Tuscany)
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EMERGING POLLUTANTS: results of the first screening (2014)
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EMERGING 

POLLUTANTS:

results of the 

screening in March 

2016 

1.59
0.51

n.d.

n.d.
n.d.

76.9

DICLOFENAC (ng/L)

CLARITHROMYCIN (ng/L)

6.96
0.81

0.690.51

222
n.d.
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CONCLUSIONS

Within MAR schemes one of the most relevant point is the monitoring of the water

quality. This is not often duly addressed

In the framework of FP7 MARSOL we designed a monitoring scheme and protocol

at the S.Alessio (Lucca) MAR test site

The results confirm that Serchio River water constitutes the bulk of the GW

abstracted at Sant’Alessio well field

In the investigated period no contaminations events were detected also if

conteminats are present in the systems

The results obtained so far confirm IRBF plant as reliable schemes to provide

drinking water
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