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The MARSOL Project
Highlights
Workshop 2 ‘Technical Solutions for MAR’, Arenales, Spain
Workshop 3 ‘Modeling’, Pisa, Italy

Upcoming Events

Demonstrating Managed
Aquifer Recharge as a
Solution to Water Scarcity
& Drought

RECHARGE
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The Project
The Mediterranean region is suffering from increasing water scarcity, which is
further exacerbated by climate change, high population density, and high water
consumption by agricultural, industrial, and urban uses. Not only quantity but also
quality is of increasing importance, e.g. due to intensive use of fertilizers and seawater
intrusion. Meanwhile, large water quantities are lost to the Mediterranean Sea as
surface runoff, river discharge, discharge of treated and untreated wastewater, and
as discharge of excess water from various sources during periods of low demand. This
water can be used in principle for the controlled (re-)filling of exploited aquifers by
artificial infiltration, referred to as Managed Aquifer Recharge (MAR).

SINCE
DECEMBER

2013

21
PARTNERS

36
MONTHS

TOTAL BUDGET

EU CONTRIBUTION

€8 MILLION

€5.2 MILLION

Project Objectives
MARSOL is an FP7 project which aims to demonstrate that Managed Aquifer Recharge (MAR) is a sound, safe and
sustainable strategy that can be applied with great confidence. MARSOL aims to stimulate the use of reclaimed water
and other alternative water sources in MAR and to optimize water resources management through storage of excess
water to be recovered in times of shortage or by influencing gradients.
•

Demonstrate at 8 field sites that managed aquifer recharge (MAR) is a sound, safe and sustainable strategy to
increase the availability of freshwater under conditions of water scarcity

•

Improve the state of the art of MAR application to enable low-cost, high efficiency MAR solutions that will create
market opportunities for European Industry and SMEs

•

Promote the advantages of MAR by tailored training and dissemination programme to enable and accelerate market
penetration

•

Deliver a key technology to face the challenge of increasing water scarcity in Southern Europe, the Mediterranean
and other regions of the world

Work Package Structure

www.marsol.eu
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Development and implementation
of advanced sensors

Algarve and Alentejo, Portugal
River water infiltration at three sites
Arenales, Castilla & Leon, Spain
River water infiltration, soil aquifer treatment (SAT)

2

Llobregat River, Catalonia, Spain
River water infiltration basin
River Brenta Catchment, Vicenza, Italy
Forested infiltration area for aquifer storage and recovery (ASR)
Serchio River well field, Tuscany, Italy
River bank infiltration with an advanced monitoring network
Menashe Infiltration Basin, Hadera, Israel
Aquifer storage of surplus water from the Hadera desalination plant
South Malta Coastal Aquifer, Malta
Create a seawater intrusion barrier at a coastal wastewater treatment plant
www.marsol.eu

www.marsol.eu
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MARSOL Activities

Workshop 2: ‘Technical Solutions for Managed Aquifer Recharge’
MARSOL TRAINING WORKSHOP, ARENALES, SPAIN, MARCH 2015
The second MARSOL workshop was held during the second week of March 2015 in Arenales, Spain. The workshop which included
training sessions and site visits, aimed to expose the technical solutions applied by the partners and reflect their expertise in each
demo-site, while studying applicability in other equivalent environments.

THE MARSOL GROUP

The event addressed technicians, practitioners, public authorities, farmers and irrigation community boards as well as students and
included the exposition of successful construction criteria (materials, shapes, specific designs); successful management criteria,
mentioning the “musts” as well as the “must nots”; criteria for cleaning and maintenance of the existing structures lengthening the
infiltration capacity and the life-span of the structures; and other criteria that the expert speakers could include in their presentations
regarding technical solutions, benchmarking, indicators and dissemination procedures. During the event a number of field trips to
the sites mentioned below were organised.

DEMO SITE #3: ARENALES, SEGOVIA AND VALLADOLID, CASTILLE AND LEON, SPAIN.
Since the mid-20th century the expansion of irrigation from “Los Arenales” aquifer, a sandy aquifer over 7,500 km2 located in Castille
and Leon, Spain, has led to a decline in groundwater level of more than 20 meters.
This Aeolian sand aquifer, with sand basins up to 55 meters thickness is also very vulnerable to drought. In order to mitigate this
impact, the Spanish Ministry of Agriculture developed MAR facilities in three pilot zones. The project, building works, tracking and
further monitoring was entrusted to the Tragsa Group, a MARSOL project partner.
After more than a decade of operation of the facility, MARSOL intends to provide technical solutions for MAR technology, in order to
improve the facility’s efficiency and nearing the MAR technique to agro-industry, the principal activity in this area.
Due to variable river flows, annual volumes recharged in the two main pilots ranged between 0.5 and 12.2 Mm3 at Santiuste basin
and between 0.5 and 5.5 Mm3 in Carracillo council between 2002 and 2012. The river water was supplemented by 0.5 Mm3 per year
of treated sewage effluent since 2005.
From a bird’s eye view perspective, the main “Living labs“ currently operative in Los Arenales aquifer are three: Santiuste basin,
www.marsol.eu
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MARSOL Activities

Workshop 2: ‘Technical Solutions for Managed Aquifer Recharge’
Carracillo council and Alcazarén area. Most of the facilities and MAR devices are integrated into the “hydrogeological routes“
Caminitos de Agua (“Little paths of water”), proposed by the DINA-MAR project in 2009, strengthening the demo site character of
Los Arenales aquifer.

The Santiuste Basin facility includes five infiltration ponds, one artificial wetland and three open infiltration wells. River bank filtration
for municipality supply is implemented; soil and aquifer treatment techniques (SAT-MAR) are applied.
The Carracillo Basin holds three infiltration ponds, one artificial wetland and one infiltration field (flood and controlled spreading).
Here river bank filtration for irrigation is implemented.
Apart from visiting the MAR facilities, the group also visited some agro-industries related to MAR to MAR-KET (www.eip-water.eu),
including a vegetable packaging and exportation factory.
The event brought together 50 participants from seven European countries, Korea and Israel, technicians from the river basin
authorities and from the regional government as well as representatives from other European projects dealing with topics which are
closely related to that of the MARSOL project.
This activity was specifically designed to involve end-users in the dissemination of the research results, leading to technology transfer,
and following up on the MAR4FARM workshop, also organised by Tragsa (Spain) in October 2014.

www.marsol.eu
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MARSOL Activities

Workshop 3: ‘Modeling of Managed Aquifer Recharge processes’

MARSOL TRAINING WORKSHOP,
PISA, ITALY, APRIL, 2015
The third MARSOL workshop and demo site visits to the
Sant’ Alessio Pilot Area in Lucca and the Massaciuccoli
Lake Area in Pisa were held in Pisa during the 21-23
April 2015. A number of consortium members met in
Pisa for a one-day international workshop entitled
‘Advantages of using numerical modelling in water
resources management and managed aquifer recharge
schemes’, which was a joint event including members
of MARSOL (FP7) and MAR Solutions AG (EIP-AG) and
visits to DEMO Sites 5 and 6.

DEMO SITE #5: THE RIVER BRENTA CATCHMENT PILOT AREA, VICENZA, ITALY
Demo Site #5, the River Brenta Catchment pilot area in Vicenza is implementing a Forested Infiltration Area (FIA) for Managed Aquifer
Recharge. The FIA uses furrow irrigation for ensuring infiltration into the aquifer; an ecological crop cultivated on the overland area
maximises the infiltration rate and provides ecological services. A system of furrows is fed by drainage channels connected to the irrigation
ditch of the local irrigation network. The system operates continuously during the non-irrigation period during the winter season ensuring
that ecological flows of rivers are maintained, and on an intermittent basis during the irrigation period in the summer season.
The main goal of this workshop was to showcase the use of modelling tools in the management of water resources. A number of
distinguished speakers made presentations about recent research advancements, real case applications of modelling tools used to plan
and manage water resources, especially ground water and the use of these tools in Managed Aquifer Recharge issues.

DEMO SITE #6: THE SERCHIO RIVER WELL FIELD, TUSCANY, ITALY
At DEMO Site #6, the Serchio River Well Field in Tuscany, groundwater is pumped
by enhancing riverbank filtration into a sand and gravel aquifer by artificially raising
the river head and setting pumping well fields along the river reach. The Serchio
DEMO site involves merging existing and proved technologies to produce a Decision
Support System (DSS) based on remote data acquisition and transmission and GIS
physically-based fully distributed numerical modelling to continuously monitor and
manage well fields, reducing also human operated activities. The DSS along with the
installed sensors, data transmission and storage tools will constitute a prototype
whose potential market exploitation will be tested.
The events organised by the MARSOL Partner Scuola Superiore Sant’Anna targeted water authorities, water utilities, regional
authorities, environmental associations, IAH members, Professionals & experts (engineers, geologists, agronomists, chemists, etc.),
partners from EU FP7 MARSOL, partners from the FREEWAT H2020 project, PhD Students, MSc students and the general public.
Around 100 people attended the one-day international workshop while around 25 people went on the site visits.
www.marsol.eu
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Upcoming Events
The coming months continue to be even busier for the MARSOL Project as we continue to work towards achieving the
goals set in our agenda for this year through the following events.

Demo site Workshops
24-26 June 2015 Algarve, Portugal: Water Quality Workshop
The overall objective of the MARSOL Water Quality Workshop, to be held in the Algarve, is to collect research results, practical
experience, and innovative ideas related to water quality issues in MAR activities, and through this to contribute to the training
of project participants’ staff and researchers as well as other stakeholders in the water sector such as industry/SMEs, authorities,
and end users. The workshop topic of “Water Quality” addresses changes and associated risks in the chemical status and hydraulic
properties of water bodies due to infiltration of various water sources in MAR installations. http://www.marsol.eu/41-0-MARSOLEvents.html#algarve
October 2015, Malta: Legal Issues & Governance Workshop
Join Us: These workshops are open to external experts in the field. If you would like to join us for any of the above mentioned activities please do not
hesitate to contact us through our website www.marsol.eu or on the email address provided here

Consortium Meeting
22-23 June 2015 Lisbon Portugal
Mid-term Consortium Meeting, Lisbon
The whole MARSOL consortium will meet for the second time since the beginning of this FP7 project.
This will be an opportunity for all partners to meet and discuss project progress and the way forward.

European Events
Water Innovation Europe 2015: the role of water in the circular economy, Brussels, Belgium, 24-26 June 2015
Water Innovation Europe (WIE) is the annual stakeholder conference of WssTP. The 2015 edition of Water Innovation Europe is here
to put its spotlight on ‘The role of water in the circular economy’ and explore all the challenges and opportunities for water in the
circular economy concept. WIE2015 will offer an open platform for discussion and networking among the key stakeholders from
across the whole water value chain. For more targeted networking, an extra speed dating session is foreseen to take place during the
conference. For more information visit the event website on www.waterinnovationeurope.eu
IAH Rome, Italy, 13-18 Sept 2015
The themes of the Congress will address the main issues facing hydrogeology in this millennium, including new perspectives related
to groundwater and food. 21st century requirements, such as the adoption of new tools and the increasing demand for water from
the present global population, will represent the basis of the discussions at the congress.
Main topics of the Congress: Groundwater, food and health, Sustainable use of groundwater, Groundwater flow systems behaviour,
Urban and contaminant hydrogeology, Ground / surface water: an integrated view, Groundwater governance and policy, Groundwater
management in coastal areas, New tools and new frontiers. For more information visit the event website on: http://www.iah2015.
org/rome/

MARtoMARket EIP Action Group
MARSOL is a partner of the European EIP Water Action Group “MAR Solutions – Managed Aquifer Recharge Strategies and Actions
(AG128)” – www.eip-water.eu.
Close cooperation between EIP MARsolutions and FP7 MARSOL Inno-Demo project
The report presents a descriptive analysis of the responses to a survey about protection and preservation of groundwater conducted
with a sample of Portuguese farmers of the Algarve region. http://www.eip-water.eu/close-cooperation-between-eip-marsolutionsand-fp7-marsol-inno-demo-project
MARsolutions participates in workshop on cooperation between Innovation partnerships
A workshop entitled ‘European Innovation Partnerships Stairways Towards Horizon 2020 Opportunities’ was held in Lisbon on the
28 May. The MARsolutions Action Group was present and contributed to this workshop. http://www.eip-water.eu/marsolutionsparticipates-workshop-cooperation-between-innovation-partnerships
www.marsol.eu

Contact and further Information:
Prof. Dr. Christoph Schüth, Darmstadt Technical University
Institute of Applied Geosciences,
Schnittspahnstrasse 9, 64287
Darmstadt, Germany
Email: marsol@geo.tu-darmstadt.de
Website: www.marsol.eu
The MARSOL project receives funding from the European Union’s Seventh
Framework Programme for Research, Technological Development and
Demonstration under Grant Agreement No. 619120.

