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Introduction 

The PERSIST project –in the frame of the JPI Water Call– aims to improve knowledge on the 

behavior of a selection of emerging organic compounds (EOCs) and multi-resistant bacteria 

in both surface and groundwater. Field studies in Spain and France are performed to describe 

the hydrogeological processes that determine the occurrence and migration of EOCs (targeted 

antibiotics) in water and envisage potential reactions that control their fate in the subsurface. 

Moreover, laboratory column experiments and batch experiments are conducted in Germany 

to identify the impact of water transit times on sorption rates and degradation rates of EOCs. 

 

The Consortium 

Duration: 2 years project (2015-2016) 

Coordination: University of Nîmes, CHROME - Nîmes (France) 

Partners: Catalan Institute for Water Research (ICRA) – Girona (Catalonia/Spain) 

Institute of Groundwater Ecology (IGOE), Helmholtz Zentrum - Munich (Germany) 

Total budget: 460.000 € 

Funding agency in Spain: Ministerio de Economía y Competitividad (Code: JPIW2013-118) 

 

Objectives 

The specific goals of this study are: 

1. Describe the hydrogeological process that control the occurrence of EOCs (mainly, 

veterinary antibiotics) in streams and in aquifers; 

2. Determine the migration of EOCs from surface water to groundwater, or viceversa, 

and envisage potential reactions that control their fate in the subsurface; 

3. Relate microbial communities to the occurrence of EOCs, and study whether these 

develop resistance to EOCs through the analysis of antibiotic resistant genes (ARGs); 

4. Integrate results in a comprehensive conceptual model that determines the 

persistence and fate of EOCs in the environment, as complementary information to 

assess a sustainable use of groundwater resources. 
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Study site: the Empordà basin 

The PERSIST project mainly focuses on the Empordà fluvio-deltaic area (NE Catalonia), formed 

by a multilayer aquifer system, jointly with perennial and intermittent streams and coastal 

wetlands. The Empordà basin stands as an interesting reservoir for water resources that 

supplies agricultural and urban (including touristic) intensive uses. In this site, recharge inputs 

are affected by agricultural practices that include the use of manure as a fertilizer.  

 

 

Water samples are analyzed for hydrochemistry, water stable isotopes, δ15N, δ34S, tritium, 

EOCs and multi-resistant bacteria, and include: 

 Groundwater samples from the alluvial aquifer (47) + monthly samples (8) 

 Surface water samples from the Fluvià river (7) + monthly samples (2) 

 Waste water treatment plant effluents (2) + pig slurry samples (2) 

 Sediment samples (2) 

 Rainfall monthly samples from Verges weather station  

 Geophysical survey (6 cross-sections) 
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Preliminary results 
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The dynamics of the 

hydrogeological system 

are controlled by the 

SW-GW interaction in 

the areas nearby the 

Fluvià River. Margin 

areas have distinct 

hydrochemical features 

and higher nitrate 

concentrations (above 

50 mg/L). 

In general, EOCs concentrations 

are higher in surface water than 

in groundwater (order of ng/L). 

Several compounds are widely 

detected in the aquifer, specially 

sulfamethoxazole and cipro-

floxacin. However, no clear 

relationship between nitrate 

pollution and presence of 

antibiotics has been observed so 

far. 

Almost all target ARGs were 

detected in most of the wells 

except qnrS. Sul-I (resistance to 

sulfonamides) and Intl-1 (a 

proxy for anthropogenic pollu-

tion of aquatic systems) were 

the most abundant genes in all 

samples. Moreover, a signify-

cant correlation was observed 

between these two genes. 
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PERSIST events 

- October 2014: PERSIST kick-off meeting in Nîmes (France). 

- March 2015: kick-off meeting of the Water JPI pilot call on Emerging Water Contaminants 

in Brussels (Belgium). 

- October 2015: PERSIST mid-term meeting in Munich (Germany). 

- January-February and April 2016: postdoctoral mobility to perform batch and column 

experiments at the Helmholtz Zentrum in Munich (Germany). 

Upcoming events… 

- May 2016: the project will be presented at the conference “Les polluants émergents: de 

nouveaux défis pour la gestion des eaux souterraines” in Orléans (France). 

Mas-Pla, M. Boy-Roura, M. Petrovic, M. Villagrasa, I. Lekunberri, C.M. Borrego, A. Menció, D. 

Brusi, R. Marcé (2016). Occurrence and fate of emerging contaminants (antibiotics) in a 

regional alluvial aquifer and their effect on multi-resistant bacteria (Baix Fluvià, Catalonia). 

- June 2016: the project will be presented international conference “Toward Sustainable 

Groundwater in Agriculture” in San Francisco (USA). 

Boy-Roura, J. Mas-Pla, M. Petrovic, M. Villagrasa, C.M. Borrego, I. Lekunberri, M. Fillol, A. 

Menció, D. Brusi (2016). Exploring the origin and migration of antibiotics in aquifers to 

evaluate their impact on groundwater resources quality. 

Le Gal La Salle, L. Sassine, J. Mas-Pla, M. Boy-Roura, C. Stumpp, A. Kiecak (2016). Fate and 

persistence of emerging contaminants and multi-resistant bacteria in a continuum of 

surface water – groundwater (the PERSIST project). 

- October 2016: PERSIST final meeting in Girona (Catalonia/Spain). 

 

From left to right: Lara Sassine and Corinne Le Gal La Salle (U.Nîmes), Christine Stumpp (IGOE), 

Josep Mas-Pla and Mercè Boy-Roura (ICRA), Aleksandra Kiecak (IGOE). 

More information: http://persist.unimes.fr/  
Email: Josep Mas-Pla, jmas@icra.cat / Mercè Boy-Roura, mboy@icra.cat 
 

Institut Català de Recerca de l’Aigua (ICRA) 
Parc Científic i Tecnològic de la Universitat de Girona  
Edifici H2O, carrer Emili Grahit, 101  
17003 Girona – Spain | http://www.icra.cat  

http://persist.unimes.fr/
http://www.icra.cat/

