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Monitoring and Investigation Technologies 



Increasind number and intensity of dry periods 
(Palmer Drought Severety Index*) 

source: NCAR images, 2010 

* Determines aridity from precipitation 
and temperature information, 
especially for long-term prediction 

< -4 = extreme drought 

Decline of the available water ressources in the 

mediterranean of up to 50% until 2100 ! 



MARSOL  
Demonstrating Managed Aquifer Recharge as a  
Solution to Water Scarcity and Drought (FP7-Env-2013-Water-Inno-Demo) 

 

Start: 12.2013                      Duration: 3 years     EU Contribution: 5.2 Mio € 
 
 The main objective of MARSOL is to demonstrate that MAR is a sound, safe and 
sustainable strategy that can be applied with great confidence. With this, 
MARSOL aims to stimulate the use of reclaimed water and other alternative 
water sources in MAR and to optimize WRM through storage of excess water to 
be recovered in times of shortage or by influencing gradients.  

Australian guidelines for  
Water recycling, 24:  
Managed Aquifer 
Recharge (2009) 



Plot of hazard concentration on a transect through the aquifer from 
recharge zone to recovery well. It shows that an observation well on 
the perimeter of the predetermined attenuation zone would verify that 
the required attenuation is achieved within the zone. 

Australian guidelines for water recycling, 24: Managed Aquifer Recharge (2009) 

Managed Aquifer Recharge (MAR) 

 



Industry (4) Universities (6) Public (Research) 

Institutions (5) 
SMEs (6) 

MARSOL  Consortium 
21 partners   7 countries  8 field sites 
 

Scientific Advisory Board 



MARSOL Field sites 
Various water sources and qualities - various technologies - various objectives  



MARSOL  
Diverted river water - Spain 
Artificial aquifer recharge through infiltration ponds. The site includes a 
sedimentation and an infiltration pond. Water for recharge is diverted from the 
Llobregat River. Recovery is done by extraction wells downgradient. 

 
Major goals 
 

(i) increase the strategic groundwater  
reserves in the Llobregat aquifer in 
order to supply water to Barcelona 
 

(ii) improve the groundwater quality 
 



An active layer located at the bottom 

of an infiltration pond to enhance the 

degradation of certain contaminants.  

MARSOL – Llobregat river  
 



MARSOL  
Treated waste water - Malta 
A floating lens of freshwater in direct contact to seawater. Due to agricultural 
water abstraction incrasing problems with seawater intrusion. 
 
Availability of large quantities of waste water effluent available from a nearby 
treatment plant. Water used for irrigation, but a surplus is available 

 
Major goals 
 

(i) combat sweater intrusion by  
creating a hydraulic barrier 
 

(ii) increase availability of freshwater 
in the coastal aquifer 
 



MARSOL  
Desalinated sea water - Israel 

3 desalination plants currently operating, by 2014 two more will start operation 

• Desalination plants built under build-operate-transfer (BOT) contracts  
• Less dry periods during the last years 

 Production of an increasing amount of excess water. 

 

Water authorities aim at seasonal 
storage as well as aquifer storage  
recovery (ASR) of large volumes of 
these surpluses in the adjacent  
coastal aquifer via artificial recharge. 

Techniques include infiltration ponds 
and injection wells 



Synergies with other EU Projects 

Joint Workshop with DEMEAU 
Tel Aviv, December 03 – 04, 2014 

Discussion on the formation of a MAR/SAT expert 
forum The Action Group on water (EIP – European 
Innovation Partnership) will be used as a platform.   

Joint Workshop with FREEWAT 
Pisa, March 21, 2015 

Discussion on the formation of a MAR/SAT expert 
forum The Action Group on water (EIP – European 
Innovation Partnership) will be used as a platform.   

MARSOL  
Workshops and Joint Activities 
 
 



Water Quality has to be regulated  



Point of Compliance 
Where do we regulate the water quality ? 

1 

2 

3 

1   In the Infiltrated Water ? 
2   At the Groundwater Table ? 
3   At the Extraction Point ? 

Australian guidelines for Water recycling, 24: Managed Aquifer Recharge (2009) 

4 

4   After Post Treatment ? 



Point of Compliance What is reasonable ? 

2  At Groundwater Table     and     3  At Extraction Point 

What are the error ranges ?  

Australian guidelines for Water recycling, 24: Managed Aquifer Recharge (2009) 

3 

2 

Will we be able to predict concentrations at the groundwater table and at the 
recovery point for none of the compounds / selected compounds / all compounds 
based on infiltrated concentrations and hydrochemical conditions ?  

? 



MARSOL – from lab to field 
Water quality – Lavrion, Campina de Faro, Menashe etc. 
  

Fate of water constituents during infiltration, optimization of wetting/drying 
cycles, database for reactive transport modelling  

 

LNEC IWW/TUDa/NTUA/Eydap 



Point of Compliance What is reasonable ? 

2  At Groundwater Table     and     3  At Extraction Point 

Australian guidelines for Water recycling, 24: Managed Aquifer Recharge (2009) 

3 

2 

? 

Will we be able to measure concentrations at the groundwater table and at the 
recovery point for none of the compounds / selected compounds / all compounds 
based on infiltrated concentrations and hydrochemical conditions ?  



MARSOL – from lab to field 
Geo Probe Campaigns – Greece and Italy 
  

 

UFZ/SSSA/NTUA/ICCS 



Monitoring an operational MAR event 

Israel, Menashe site 



MARSOL  
Worpackage structure 

EPEM 



MAR to MARKET 
Action Group, European Innovation Partnership (EIP) 

Coordinated by LNEC and TRAGSA (Joao-Paulo, Enrique), 36 Partners 

The aim is to speed up innovations that contribute to solving societal challenges, enhance Europe's 

competitiveness and contribute to job creation and economic growth. EIPs help to pool expertise and 

resources by bringing together public and private actors at EU, national and regional level, combining 

supply- and demand-side measures. 



MARSOL Webpage 
 

www.marsol.eu  Info:  marsol@tu-darmstadt.de 


