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Introduction

Coastal aquifers ensure a fundamental role for both anthropogenic activities and environmental preservation. They supply a large quantity of freshwater for drinking, agricultural and industrial uses in many countries [START_REF] Sappa | Effects of seasonal change and seawater intrusion on water quality for drinking and irrigation purposes, in coastal aquifers of Dar es Salaam, Tanzania[END_REF][START_REF] Comte | Challenges in groundwater resource management in coastal aquifers of East Africa: Investigations and lessons learnt in the Comoros Islands, Kenya and Tanzania[END_REF]. They also provide a large part of the fresh water supplies to coastal wetlands, consequently referred as groundwater dependent ecosystems (GDE) [START_REF] Cartwright | Mapping and quantifying groundwater inflows to Deep Creek (Maribyrnong catchment, SE Australia) using 222Rn, implications for protecting groundwaterdependant ecosystems[END_REF][START_REF] Krogulec | Hydrogeological study of groundwater-dependent ecosystems-an overview of selected methods[END_REF][START_REF] Menció | Groundwater dependence of coastal lagoons: The case of La Pletera salt marshes (NE Catalonia)[END_REF]. These sensitive environments play a major ecological role and provide a number of ecosystem services such as food production, recreation areas, coastal and soil protection and climate regulation [START_REF] De Groot | A typology for the classification, description and valuation of ecosystem functions, goods and services[END_REF][START_REF] Rao | Global values of coastal ecosystem services: A spatial economic analysis of shoreline protection values[END_REF][START_REF] Newton | Assessing, quantifying and valuing the ecosystem services of coastal lagoons[END_REF][START_REF] Velasco | Ecosystem services and main environmental risks in a coastal lagoon (Mar Menor, Murcia, SE Spain): The public perception[END_REF]. With the global change effects, the importance of groundwater supplies should be exacerbated, especially in the Mediterranean area (IPCC, 2014;[START_REF] Sellami | Quantifying hydrological responses of small Mediterranean catchments under climate change projections[END_REF][START_REF] Calvache | Groundwater and Global Change in the Western Mediterranean Area[END_REF]. The expected modifications in precipitation patterns, aquifer recharge rates and groundwater uses are among the many factors what should greatly impact the groundwater management. In coastal areas, these predicted disruptions are added to an already very precarious fresh water / salt water equilibrium.

Coastal aquifers can be influenced by several fresh and saline water bodies, i.e. groundwater, surface water, transitional water and seawater. The resulting mixing processes between these different water bodies then lead to a complex hydrodynamic behavior. The determination and quantification of each end-member participation can be assessed by well-known indicators such as groundwater geochemical composition [START_REF] Prada | Stable isotopes in rain and cloud water in Madeira: contribution for the hydrogeologic framework of a volcanic island[END_REF]Santoni et al., 2016b;[START_REF] Wang | Factors contributing to nitrate contamination in a groundwater recharge area of the North China Plain[END_REF] and isotopic signatures [START_REF] Liu | Tracing groundwater recharge sources in a mountain-plain transitional area using stable isotopes and hydrochemistry[END_REF][START_REF] Gautam | Characterizing groundwater recharge using oxygen and hydrogen isotopes: a case study in a temperate forested region, South Korea[END_REF]. However, other less commonly applied tracers, such as "emerging organic pollutants" (EOCs) can be helpful to determine the contribution of particular anthropogenic components (sewage, urban and agricultural runoff) into the aquifers [START_REF] Lapworth | Emerging organic contaminants in groundwater: A review of sources, fate and occurrence[END_REF].

EOCs are closely linked to anthropogenic consumption (pharmaceuticals, domestic use or personal care compounds) and its detection in the environment is growing due to the development of analytical tools [START_REF] Richardson | Water Analysis: Emerging Contaminants and Current Issues[END_REF]. Among multiple pathways to the environment, the occurrence of EOCs in natural waters is mainly related to urban runoff and wastewaters [START_REF] Lapworth | Emerging organic contaminants in groundwater: A review of sources, fate and occurrence[END_REF][START_REF] Vystavna | Pharmaceuticals in Rivers of Two Regions with Contrasted Socio-Economic Conditions: Occurrence, Accumulation, and Comparison for Ukraine and France[END_REF][START_REF] Sui | Occurrence, sources and fate of pharmaceuticals and personal care products in the groundwater: A review[END_REF]. Hence, EOCs are detectable in every anthropized areas impacted by sewage contamination. This is especially true in coastal areas, where the rapid urbanization, in response to a growing demography [START_REF] Small | A Global Analysis of Human Settlement in Coastal Zones[END_REF], often induces water contamination by septic tank or leakages from sewers [START_REF] Dougherty | Occurrence of Herbicides and Pharmaceutical and Personal Care Products in Surface Water and Groundwater around Liberty Bay, Puget Sound, Washington[END_REF][START_REF] Metcalfe | Contaminants in the coastal karst aquifer system along the Caribbean coast of the Yucatan Peninsula, Mexico[END_REF][START_REF] Del Rosario | Detection of pharmaceuticals and other personal care products in groundwater beneath and adjacent to onsite wastewater treatment systems in a coastal plain shallow aquifer[END_REF]. The EOCs persistence in natural waters and particularly in groundwater is difficult to constrain, due to their largely under-investigated behavior in environmental media [START_REF] Lapworth | Emerging organic contaminants in groundwater: A review of sources, fate and occurrence[END_REF]. According to their own physical and chemical properties, some EOCs can be exceptionally persistent whereas other can be easily degradable in the environment [START_REF] El-Shahawi | An overview on the accumulation, distribution, transformations, toxicity and analytical methods for the monitoring of persistent organic pollutants[END_REF][START_REF] Vystavna | Monitoring of trace metals and pharmaceuticals as anthropogenic and socio-economic indicators of urban and industrial impact on surface waters[END_REF][START_REF] Vystavna | Nitrate contamination in a shallow urban aquifer in East Ukraine: evidence from hydrochemical, stable isotopes of nitrate and land use analysis[END_REF]. To some extent, the persistence of EOCs can provide useful information on groundwater residence time, recharge and mixing processes [START_REF] Sassine | Coupling geochemical tracers and pesticides to determine recharge origins of a shallow alluvial aquifer: Case study of the Vistrenque hydrogeosystem (SE France)[END_REF][START_REF] Zirlewagen | Use of two artificial sweeteners, cyclamate and acesulfame, to identify and quantify wastewater contributions in a karst spring[END_REF]. For example, the presence of rapidly degradable EOCs will indicate short residence time and recent anthropogenic influence [START_REF] Lapworth | Deep urban groundwater vulnerability in India revealed through the use of emerging organic contaminants and residence time tracers[END_REF]. In contrast, the presence of persistent EOCs can indicate the archiving and/or the low retention capacities of the aquifer. The known degradation patterns of EOCs can therefore supplement geochemical and isotopic tracers to detail the temporal resolution of hydrological processes. The occurrence of EOCs is also used to evaluate the infiltration of contaminated and non-contaminated surface water into the aquifers and to identify recharge areas [START_REF] Sassine | Coupling geochemical tracers and pesticides to determine recharge origins of a shallow alluvial aquifer: Case study of the Vistrenque hydrogeosystem (SE France)[END_REF].

The aim of this study is to put forward an innovative approach combining geochemical/isotopic data with the fate of emerging compounds in groundwater in order to 1) understand the behavior of anthropized hydrosystems, 2) evaluate the anthropogenic impact and 3) precise groundwater/surface water interaction and rapid infiltration. This study focuses on the Marana-Casinca hydrosystem, located in the North East of Corsica island (France), as a representative example of Mediterranean socio-economic conditions. In this coastal hydrosystem, the sensitive Biguglia coastal lagoon represents the ultimate water collector of a strongly anthropized watershed. HYDROL30898 5

Study Area

Geological and hydrological settings

The Biguglia lagoon is located in the northern part of the Corsica Island (western Mediterranean, France), in the South of the densely urbanized city of Bastia (Fig. 1). This shallow brackish coastal lagoon (maximum depth of 1.8 m) is part of the largest wetland in Corsica, with a surface of 14.5 km².

Located along the coastline, the length of the lagoon is around 11 km with a width of up to 2.5 km in the southern part. The Biguglia lagoon is connected with the Tyrrhenian Sea by a narrow, natural channel at its northern end. Exchange between the lagoon and the sea water is limited [START_REF] Mouillot | Anthropogenic influences on a mediterranean Nature Reserve: modelling and forecasting[END_REF][START_REF] Pasqualini | Spatiotemporal dynamics of submerged macrophyte status and watershed exploitation in a Mediterranean coastal lagoon: Understanding critical factors in HYDROL30898 31 ecosystem degradation and restoration[END_REF] mainly because of sand accumulations that regularly fill and close the channel. The lagoon has been classified as Natural Reserve since 1994 and recognized as a RAMSAR site in 1991 (Convention on Wetlands of International Importance especially as Waterfowl Habitat, 1971), which emphasizes on the international relevance of this study area.

The region is under a typical Mediterranean climate, implying large seasonal and inter annual variations of temperatures and precipitations. The mean annual temperature and precipitation measured at the Bastia Météo France Station are 15.8 °C and 774 mm respectively (mean calculated for . The Biguglia lagoon watershed is a fairly large area, with around 182 km² and bound to the West and the North by high reliefs (until 1450 masl) formed by lustrous schist formations (Fig. 1). The southern part of the watershed is formed by the Marana-Casinca alluvial plain. The watershed is drained by a major river, the Bevincu River, to the North and several smaller non-perennial tributaries only flowing during the rainfall periods. Besides, the Golu River, which originates at 2525 masl in the Hercynian Massifs of inner Corsica, is connected to the lagoon by an artificial channel.

The Marana-Casinca alluvial plain is composed by Quaternary sediment deposits and consists of East to West oriented nested paleo-terraces, eroded by the two main rivers, the Golu River and the Bevincu River. The alluvial terraces were formed during the last glacial phases and were altered during interglacial periods. Regardless of their age, all terraces are composed of gravels, pebbles or blocks, in a sandy-loamy matrix [START_REF] Conchon | Caractères généraux et chronologie relative des alluvions fluviatiles rubéfiées de quelques vallées de Corse orientale[END_REF][START_REF] Conchon | Quaternary studies in Corsica (France)[END_REF].

The Marana-Casinca alluvial plain represents the main aquifer system of the region. This shallow alluvial aquifer is constituted by the combination of the two hydraulically connected alluvial aquifers of the Bevincu and the Golu. This aquifer is spread over 80 km², with a thickness of 3 to 40 m and a hydraulic conductivity around 10 -3 -10 -4 m/s [START_REF] Orofino | Étude des interactions entre les eaux souterraines, les eaux de surface et l'étang de Biguglia[END_REF]. It is mostly developed in the Middle and Upper Wurmian alluvial deposits (Fy2 and Fy3, Fig. 1) and perched on an impermeable claydeposit layer formed during the Lower Wurmian (Fy1).

The piezometric map (Fig. 2a), based on piezometric measurements realized in April 2015, clearly shows that groundwater flows towards the lagoon with gradients between 3 and 5 ‰ [START_REF] Orofino | Étude des interactions entre les eaux souterraines, les eaux de surface et l'étang de Biguglia[END_REF][START_REF] Garel | Groundwater role on the ecological preservation of the Biguglia lagoon (Corsica, France)[END_REF]. Thus, the alluvial aquifer is a significant source of freshwater for the lagoon, making the latter an important coastal GDE.

Anthropogenic impact

The surface hydrology and the natural behavior of the whole hydrosystem are strongly controlled by man-made hydraulic infrastructures. In the early 20th century, an artificial drainage network (Fig. 1) was constructed. Channels represent a specified head boundary condition and drain the surface groundwater. They therefore lower the water table and allow to dry up the Marana-Casinca alluvial plain in order to use the land for agricultural activities and mosquito control. Then, five pumping stations, located on the west coast of the lagoon, pump the water in the channels when the levels are too high and re-allocate this freshwater directly into the lagoon. The huge water volumes withdrawn by the pumping stations, between 23 Mm 3 /y and 39 Mm 3 /y result from the mixing of fresh groundwater and salt lagoon water. Consequently, estimating the exact groundwater volume extracted from the alluvial aquifer is currently impossible.

The alluvial aquifer is used for the drinking water supply of Bastia's urban area (almost 72,000 inhabitants). The water demand is increasing simultaneously with the growing urbanization that started in the 1950's as well as touristic pressure, especially during the summer. The water volumes pumped for the drinking supply represent about 4 Mm 3 /year (national water data bank, http://www.bnpe.eaufrance.fr).

Over the last century, urbanized areas on the catchment have considerably developed. The rate of urbanization has particularly increased since the beginning of the 21 st century, mainly on the Marana-Casinca alluvial plain [START_REF] Fox | A case study of land cover change (1950-2003) and runoff in a Mediterranean catchment[END_REF]. Currently, the coast of Biguglia is one of the French coasts undergoing the highest rate of artificialization [START_REF] Robert | A framework to analyse urban sprawl in the French Mediterranean coastal zone[END_REF]. The sewage mains are located on the Marana-Casinca alluvial plain and these old infrastructures induce many leakages which represent the main pollution source to the alluvial aquifer [START_REF] Erostate | Delayed nitrate dispersion within a coastal aquifer provides constraints on land-use evolution and nitrate contamination in the past[END_REF]. The treatment efficiency of the sanitation system is strained by the large seasonal fluctuation of wastewater volume because of a highly variable amount of tourists. In addition to groundwater, the lagoon water quality is also deteriorated due to eutrophication processes (Département de la Haute-Corse, 2012; [START_REF] Garrido | Water flux management and phytoplankton communities in a Mediterranean coastal lagoon. Part I: How to promote dinoflagellate dominance?[END_REF][START_REF] Pasqualini | Spatiotemporal dynamics of submerged macrophyte status and watershed exploitation in a Mediterranean coastal lagoon: Understanding critical factors in HYDROL30898 31 ecosystem degradation and restoration[END_REF].

Methodology

Sampling procedure and geochemistry

Two sampling campaigns were carried out during the high (April 2015) and low (September 2015) flow periods. A total of 53 sites distributed all over the Marana-Casinca alluvial plain were collected, as follow: 27 wells, 11 boreholes,5 piezometers, 3 waters from the Bevincu River, 4 sampling sites from the lagoon and 3 sampling sites in artificial drains near the lagoon.

Depending on the piezometric level and the site's characteristics, groundwater was collected with a Grundfos MP1 or a Comet submersible pump. Some groundwater was directly sampled at the tap, avoiding air contamination. Before collecting water samples, groundwater was purged until stabilization of physico-chemical parameters (electrical conductivity,EC, temperature T, pH and dissolved O2). Physico-chemical parameters were measured in situ using a WTW 3310 Conductivity meter, a WTW 3310 pH meter and a WTW 3310 IDS Oximeter (WTW GmbH, Weilheim, Germany).

Alkalinity was determined in the field by volumetric titration, using a digital titrator HACH (Hach Company, Loveland, CO, U.S.A).

Water samples for major cation and anion analysis (Na + , K + , Mg 2+ , Ca 2+ , Cl -, NO3 -and SO4 2-) were filtered on site through 0.45 µm nitrocellulose membranes, collected in two pre-cleaned 50 mL HYDROL30898 8 polyethylene bottles and stored at 4 °C. Major elements analyses were carried out using a Dionex ICS 1100 chromatograph (Thermo Dionex, Sunnyvale, CA, U.S.A.), at the Hydrogeology Department (CNRS UMR 6134 SPE), University of Corsica, France. The quality of the analysis was checked by calculating the ionic mass balance (the ionic balance error was less than 5 %). Water samples for trace element analysis were filtered through 0.20 µm nitrocellulose membranes, acidified using ultrapure HNO3, and collected in 50 mL polyethylene bottles before storage at 4 °C. Trace element analyses were carried out at the AETE technical platform, University of Montpellier, France, using a Q-ICPMS X series II Thermo Fisher (Thermo Fisher Scientific, Bremen, Germany), with an analytical precision better than 8%.

Stable isotopes of the water molecule

Samples for the analysis of the stable isotopes of the water molecule (δ 2 H and δ 18 O) were collected without head-space in pre-cleaned 20 mL amber glass bottles. δ 18 O and δ 2 H were determined by a laser-based liquid-vapor stable isotope analyzer DLT-100 (Los Gatos Research, San Jose, CA, U.S.A.) at the Hydrogeology Department (CNRS UMR 6134 SPE), University of Corsica, France.

Analyses were realized according to the analytical scheme recommended by the International Atomic Energy Agency (IAEA; [START_REF] Penna | On the reproducibility and repeatability of laser absorption spectroscopy measurements for δ2H and δ18O isotopic analysis[END_REF]. δ 2 H and δ 18 O are reported in per mil (‰) relative to the VSMOW (Vienna Standard Mean Ocean Water) reference material. The analytical precision was better than 0.6 ‰ for δ 2 H and 0.2 ‰ for δ 18 O.

Tritium

Waters collected for tritium analyses were sampled in pre-cleaned 500 mL polyethylene bottles.

Tritium ( 3 H) analyses were carried out by liquid scintillation counting (Thatcher et al., 1977) after electrolytic enrichment (Kaufman and Libby, 1954) at the Hydrogeology Department of the University of Avignon, France. Tritium concentration is expressed in TU (tritium units).

Emerging compounds

During an additional field campaign (May 2017), a total of 18 sites were collected: 5 wells, 4 boreholes,1 piezometer, 1 sampling site from the Bevincu River, 3 sampling sites in the lagoon water, 2 samples of untreated wastewater from water treatment plants and 2 samples from sewage lift stations. Replicated water samples (n=2) were taken in pre-cleaned 60 mL amber glass vials and immediately frozen at -18°C. In total, 51 organic compounds (Table 1) were analyzed, including pharmaceuticals and other substances, such as artificial sweeteners, caffeine and so forth (Table 1).

Samples were defrosted at max. 30 °C and immediately analyzed. Analysis were done using positive (ESI+) and negative (ESI-) modes of the electrospray at the "Povodi Vltavy" laboratory, Pilsen, Czech Republic. Each sample was centrifuged in headspace vials at about 3500 rpm during 5 min. Formic and acetic acids were used for the preparation of sample solution for ESI+ and ESI-respectively.

Deuterized internal standards of d10-carbamazepine, d6-sulfamethoxazole, d3-iopromide and 13C2erythomycin (ESI+), or d3-ibuprofen, d4-diclofenac, d3-naproxen, d5-chloramphenicol and d3iopamidol (ESI-) were used for compounds quantification. Samples were directly injected into the A 1200 Ultra High-Performance Liquid Chromatograph (UHPLC) tandem with 6410 Triple Quad Mass Spectrophotometer (MS/MS) with ESI+ and ESI-modes of Agilent Technologies (Agilent, Santa Clara, CA, U.S.A.) following the LC-MS/MS analytical method. For ESI+ and ESI-, the separation was performed on a Zorbax Eclipse XDB-C18 analytical column (100 × 4.6 mm, 3.5 m particle size).

For ESI+, mobile phase consisted of methanol and water with 0.1% formic acid and 5 mM ammonium formate as additives. The flow rate was 0.25 mL min -1 and injection volume was 0.50 mL. For ESI-, mobile phase consisted of methanol and water with 0.05% acetic acid as mobile phase additive. The flow rate was 0.25 mL/min and injection volume was 1 mL.

Aquifer recharge rate estimation

The alluvial aquifer recharge rates were computed using the ESPERE_v1.5 multiple-method Excel sheet application [START_REF] Lanini | ESPERE-A multiple-method Microsoft Excel application for estimating aquifer recharge[END_REF]. The empirical methods of Turc and the Soil Water Balance (SWB) method initially proposed by [START_REF] Thornthwaite | An Approach toward a Rational Classification of Climate[END_REF] and improved by [START_REF] Dingman | Physical hydrology[END_REF] were HYDROL30898 10 applied. Daily rainfall (mm), temperature (°C) and potential evapotranspiration (PET, mm) provided by Météo-France rainfall station of Bastia for the 01/1957-12/2016 period were used.

The rainfall composition used to calculate the ionic concentrations supplied by rainfall to groundwater was approximated by the rainfall composition measured in Bonifacio (nearest station with data along the East coast of Corsica), from 01/2013 to 12/2014 (Santoni, 2018).

End-member mixing analysis

A ternary mixing model based on geochemical and isotopic composition of groundwater was used to constrain the participation of the different water bodies. Calculation was carried out using Microsoft Excel and also checked using the MIX2 Program [START_REF] Vázquez-Suñé | An approach to identify urban groundwater recharge[END_REF]. Differences between the two approaches were less than ±10%.

Results and discussion

Aquifer recharge rate estimation

The mean annual alluvial aquifer recharge rate is about 127 mm which corresponds to 16% of the 777 mm of mean annual rainfall (01/1957-12/2016 period, Table 2). This result is consistent with the previously estimated infiltration rates from 9 % to 26 %for alluvial aquifers in the Mediterranean area [START_REF] Candela | Impact assessment of combined climate and management scenarios on groundwater resources and associated wetland (Majorca, Spain)[END_REF][START_REF] Ghiglieri | Analysis of salinization processes in the coastal carbonate aquifer of Porto Torres (NW Sardinia, Italy)[END_REF][START_REF] Stigter | Comparative assessment of climate change and its impacts on three coastal aquifers in the Mediterranean[END_REF]. The annual recharge rates display an important inter-annual variability (Table 2), consistent with the Western Mediterranean context [START_REF] Scozzafava | Net infiltration in the Gran Sasso Massif of central Italy using the Thornthwaite water budget and curve-number method[END_REF][START_REF] Pulido-Velazquez | Assessing impacts of future potential climate change scenarios on aquifer recharge in continental Spain[END_REF][START_REF] Santoni | Multiple recharge processes to heterogeneous Mediterranean coastal aquifers and implications on recharge rates evolution in time[END_REF]. The rainfall amount, particularly variable from one year to another, induces an extremely variable annual aquifer recharge rate, ranging from 14 to 427 mm/year, which represent 3 to 31% of the total annual rainfall, respectively (Table 2). The values of estimated annual aquifer recharge rate also vary from one method to another. Both Turc and SWB methods improved by Dingman provided similar results with mean inter-annual recharge rates between 128 mm and 143 mm. The initial SWB proposed by Thornwaite seems to underestimate the recharge rate (98 mm). This method, which requires fewer parameters than the SWB method improved by Dingman and does not take into account snowfall, seems less appropriated. Thereby, combining several methods is consequently the best approach to calculate realistic aquifer recharge rate estimations [START_REF] Scanlon | Global synthesis of groundwater recharge in semiarid and arid regions[END_REF]Santoni 2018).

Groundwater origin

The relationships between δ 2 H and δ 18 O in groundwater, river, lagoon and sea water samples are shown in Fig. 3. The isotopic composition of groundwater ranges from -9.33 ‰ to +3.38 ‰ for δ 18 O and from -62.5 ‰ to +6.4 ‰ for δ 2 H (Table 3 and4). Most of the groundwater samples are plotted between the Global Meteoric Water Line (GMWL; Craig 1961) and the Western Mediterranean Meteoric Water Line (WMMWL; [START_REF] Celle-Jeanton | Isotopic typology of the precipitation in the Western Mediterranean Region at three different time scales[END_REF]. The local meteoric water line for the Bastia precipitation (BMWL: δ 2 H=7.42 δ 18 O + 9.15, r²=0.95) was also defined using an ordinary least squares regression (OLSR) (IAEA, 1992) for the 12/2013-04/2017 period. This water line was proposed considering only non-evaporated samples to exclude the effects of sub-cloud evaporation [START_REF] Froehlich | Deuterium excess in precipitation of Alpine regions -moisture recycling[END_REF], Santoni et al. 2018). The proposed BMWL is consistent with the WMMWL, the local meteoric water line calculated for Bonifacio ( 2 H= 7.39 δ 18 O + 6.03, [START_REF] Santoni | Multiple recharge processes to heterogeneous Mediterranean coastal aquifers and implications on recharge rates evolution in time[END_REF], Montpellier ( 2 H= 7.4 δ 18 O +7.3, [START_REF] Ladouche | Chemical and isotopic investigation of rainwater in Southern France (1996-2002): Potential use as input signal for karst functioning investigation[END_REF]) and Sicily, Italy ( 2 H= 6.75 δ 18 O +8.2, [START_REF] Liotta | Isotopic composition of precipitation and groundwater in Sicily, Italy[END_REF].

Groundwater from the northern part of the study area is plotted on the BMWL, characterized by δ 18 O between -7.83 ‰ and -5.75 ‰ and by δ 2 H between -46.6 ‰ and -34.8 ‰ (Fig. 3). These depleted signatures, close to the annual weighted means of isotopes in rainwater collected in Corte, central Corsica (450 masl, -7.3 ‰ for δ 18 and -48 ‰ for δ 2 H) suggest a recharge from high-altitude precipitation [START_REF] Huneau | A new network for isotopes in precipitation of Corsica (France)[END_REF]. Thus, groundwater from the northern part of the alluvial aquifer benefits from an allochthonous recharge from the headwater catchment, essentially formed by lustrous schists.

Groundwater from the southern part of the study area and the sand bar is more enriched in 18 O and 2 H with values ranging from -7.58 ‰ to +3.38 ‰ for δ 18 O and from -46.8 ‰ to +6.4 ‰ for δ 2 H (Fig. 3). Isotopic signatures are plotted along the BMWL, close to the annual weighted mean of isotopes in rainwater collected from the Bastia station (1 masl, -6.1 ‰ and -36 ‰ respectively) 12 [START_REF] Huneau | A new network for isotopes in precipitation of Corsica (France)[END_REF]. The good correlation between the isotopic values of groundwater and the precipitation collected at Bastia rainfall station (Fig. 3) is in favor of a similar meteoric origin and then highlights an autochthonous recharge.

Groundwater from the Golu River alluvium (A33, Fig. 1) and from the Bevincu River (R1 to R5) are more depleted in 18 O (from -9.33 ‰ to -9.13 ‰ and from -8.81 ‰ to -7.44 ‰, respectively) and 2 H (from -62.0 ‰ to -59.0 ‰ and from -55.9 ‰ to -43.9 ‰, respectively) (Fig. 3). This very depleted signature highlights high-altitude water origin, from the inner Corsica mountainous headwater catchment, where the sources of the rivers are located.

The isotopic composition of groundwater is clearly different from that of the seawater composition (8.6% for 2 H and 1.1% for δ 18 O). The groundwater samples A28 (April and September samples), A29 and A30 are plotted along the evaporation line. The three piezometers are located in a quarry for aggregate building material. The extraction leads to a rise in the water table and allows the formation of several small ponds that are subject to evaporation processes. Groundwater is therefore locally influenced by the re-infiltration of this surface water. The isotopic signatures of the lagoon water (Fig. 3) indicate mixing processes with seawater. The enriched isotopic signatures, slightly below the seawater-freshwater mixing line, also highlight the evaporation processes affecting the lagoon water [START_REF] Gemitzi | Seawater intrusion into groundwater aquifer through a coastal lake -complex interaction characterised by water isotopes 2H and 18O[END_REF].

Groundwater quality characterization

Groundwater temperatures are around 16.7 °C (Table 3 and4), close to the mean annual air temperature in Bastia's region (15.8 °C). The lowest temperatures and EC are mainly observed in groundwater close to the rivers (the Bevincu River, the Golu River and the Pietre Turchine River).

Groundwater from the schist formations displays alkaline pH (from 7.1 to 7.5) and high EC (mean of 884 µS/cm) (Table 3 and4). The Ca 2+ -HCO3 -water type tends towards a Na + -K + water type, indicating important interactions with the calcareous-schist formations (Fig. 4).

Groundwater from the northern part is characterized by slightly alkaline pH (mean of 7.2) and relatively high EC mean of 536 µS/cm (Table 3 and4). The groundwater mineralization is HYDROL30898 13 predominantly controlled by high concentrations in calcium, magnesium and bicarbonate, giving a HCO3 --Ca 2+ -Mg 2+ water type (Fig. 4). Their geochemical compositions are generally plotted between the groundwater compositions measured in schist formations and river waters, suggesting likewise important mixing processes within the alluvial aquifer (Fig. 5). NO3 -concentrations are generally low (mean <7mg/L) (Table 3 and4), which indicates a limited anthropogenic impact.

Groundwater from the southern part is slightly acidic (mean pH around 6.9) (Table 3 and4). EC is lower (mean of 497 µS/cm) and its geochemical composition is closer to the river water composition (Fig. 5). The higher concentrations in Cl -and SO4 2-associated with NO3 -concentrations above the natural baseline (between 5 and 7 mg/L) [START_REF] Appelo | Geochemistry, Groundwater and Pollution[END_REF]Santoni et al., 2016aSantoni et al., , 2016b) ) indicate an anthropogenic impact (Fig. 4). Finally, groundwater from the sand bar and lagoon waters display the highest EC values (mean of 2355 µS/cm and 35065 µS/cm respectively) and high Cl --Na + -K + concentrations (Table 3 and4) suggesting seawater mixing influences. S1, S3 and S6, located on the sand bar, display significantly high concentrations for most measured metallic trace elements (MTE), especially Li and B (Table 5) suggesting coastal water influence. Yet, the high concentrations in Mn, Fe, Zn and As up to 220,56 µg/L, 181,88 µg/L, 18,93 µg/L and 19,55 µg/L, respectively also suggest the impact of anthropogenic pollution infiltration (Table 5).

Residence time and water-rock interaction

Tritium concentrations range from 1.2 to 4.2 TU, with a mean value of 3.1 TU (Table 3 and4).

The local 3 H content of rain water in about 3.8 TU [START_REF] Erostate | Delayed nitrate dispersion within a coastal aquifer provides constraints on land-use evolution and nitrate contamination in the past[END_REF], IAEA/WMO, 2019).

Groundwater from schist formations (Sc1) and A23 presents the lowest 3 H concentrations with a mean of 1.9 TU and 1.3 TU respectively. These low concentrations argue in favour of groundwater with relatively long residence time. The sample from the schist formations (Sc1) indicates the long residence times for water resources from the relatively impervious sediments, with minimal connectivity to surface water. For the sample point A23, a previous study has already highlighted that HYDROL30898 14 this deep well (23 m) benefits from a low contribution from recently infiltrated water [START_REF] Erostate | Delayed nitrate dispersion within a coastal aquifer provides constraints on land-use evolution and nitrate contamination in the past[END_REF], which explains the low 3 H concentration.

The highest 3 H concentrations, 5.2 and 4.2 TU, are measured in A10 and A33, respectively, localized close to the Bevincu River and the Golu River respectively. These high 3 H contents (Table 3 and 4) and geochemical composition similar to river water composition (Fig. 5) argue in favor of a significant recharge by recently infiltrated water, brought by the river. Finally, groundwater from the southern part displays 3 H concentrations (median value of 3.4 TU) higher than those of groundwater from the northern part (median value of 2.3 TU). Therefore, groundwater from the southern part presents shorter residence times, suggesting a greater contribution of recently infiltrated water to the recharge of the alluvial aquifer.

Chemical composition (Fig. 5) and saturation indices (Table 3 and4) reflect the lithological control on groundwater. All groundwater samples are saturated with respect to quartz and/or chalcedony. The water rock interaction processes involving the schist formations as well as the schistous and granitic nature of alluvial deposits favor the dissolution of chalcedony and quartz minerals. Groundwater samples are generally undersaturated with respect to carbonate minerals. Only the saturation indices of groundwater from schist formations (Sc1, Sc2 and Sc3) approach saturation with respect to carbonate. Schist groundwater are enriched in HCO3 -, Ca 2+ , Na + and Mg 2 in accordance with the nature of the basement, mainly constituted by metamorphosed carbonates [START_REF] Lahondère | Bureau de Recherches Géologiques et Minières. Service géologique national[END_REF]. The hydrolysis of silicate minerals constituting part of the schistous formations could also locally participate to the observed ionic contents. The long residence time of schist groundwater (1.9 TU) is in favor of longer interactions with the rock and allows dissolving more minerals leading to an equilibrium with respect to the carbonate minerals and an alkaline pH.

Groundwater from the northern part can be distinguished from that occurring in the southern part by a marked enrichment in HCO3 -, Ca 2+ , Na + and Mg 2+ (Fig. 5) reflecting the predominant influence of schist groundwater in this sector. The depletion in HCO3 -, Ca 2+ , Na + and Mg 2+ concentrations from the northern to the southern parts display the progressive decrease in schist groundwater participation. The undersaturation with respect to carbonate minerals also suggests a low availability of carbonate minerals and/or important mixing processes with low mineralized water. The concentrations in Cl -, Ca 2+ , Na + and Mg 2+ measured in the lagoon are in favor of a contribution of both freshwater and seawater. The geochemical composition allows the identification of the three water bodies interacting within the alluvial aquifer: schist groundwater, river water and sea water (Fig. 5).

Thus, particular consideration must be given to the quantification of mixing processes in the alluvial aquifer.

End-member characterization and mixing processes

Taking into account the circulations of water in the alluvial system, the chemical composition of groundwater is influenced by four potential end-members:

1. Groundwater from schist formations (Fig. 1): is defined by the mean concentrations in Cl -, HCO3 -and mean δ 18 O isotopic signatures measured in Sc1, Sc2 and Sc3, during high flow and low flow conditions. This end-member is characterized by high HCO3 -concentrations (mean of 409.3 mg/L) and moderate Cl -concentrations (mean of 39.3 mg/L), in agreement with the geogenic control. The relative depletion in δ 18 O (-7.1‰) is consistent with the high recharge altitude taking place in the upper part of the watershed. 4. Local rainfall: is a non-negligible natural source of recharge for the aquifer (Table 2) but contains very low amounts of ions. Concentrations supplied by rainfall to groundwater can be calculated by using the following equation [START_REF] Appelo | Geochemistry, Groundwater and Pollution[END_REF]:

Equation (2) = -
where P represents the total volume of annual precipitation, Peff refers to the effective rainfall (the total volume of annual precipitation -the total annual evapotranspiration) and WM is the weighted mean of each ionic concentration for the period of measurement. The calculation gives the major ions concentrations of the local supply by rainfall: HCO3 -= 18.1 mg/L, Cl -= 12.4 mg/L, Na + = 7.4 mg/L, Ca 2+ = 3.4 mg/L, SO4 2-= 3.5 mg/L, NO3 -= 2.9 mg/L K + = 1.1 mg/L, Mg 2+ = 1.0 mg/L. The calculated groundwater concentrations due to rainfall are largely lower than those measured in the aquifer.

The mathematical resolution of 3 equations system with 3 unknown values leads to the mean participation percentages of each end-members to the chemical composition of each sampling point [START_REF] Mohammed | Isotopic and geochemical identification of main groundwater supply sources to an alluvial aquifer, the Allier River valley (France)[END_REF]. The isotopic tracers are usually affected by fewer processes than chemical elements. In addition, the marked altitudinal contrast on the watershed induces contrasted signatures of the stable isotopes of water molecule. Thus, the isotopic data allow a better discrimination of the endmembers and less ambiguous interpretation of mixing processes. The ternary mixing model can be expressed by:

Equation (1) = ! * # ! + % * # % + & * # & ' () * = δ ,-O ! * # ! + δ ,-O % * # % + δ ,-O & * # & / 0 1 = ! / 0 1 * # ! + % / 0 1 * # % + & / 0 1 * # &
where , ' () * and / 0 1 correspond to the content in [Cl -], δ 18 O and [HCO3 -] respectively, for each samples and end-members: Schist groundwater (Sc), River water (R) and Seawater (Sw). F is the relative contribution of each end-member to groundwater chemistry.

The results of mixing ratios calculations make it possible to define and quantify the major recharge sources. However, the mixing model was not sensitive enough to quantify the minor geochemical contribution from local rainfall. The model shows that river water is the major contribution for almost all the groundwater sampled on the watershed (Fig. 2b). The river water contribution clearly increases from the northern (mean value: 26%) to the southern (mean value: 72%) part.

The contribution of schist to groundwater from the northern part appears as greatly variable (Fig. 2b), from 10% in A1 to 99 % in A6 (mean of 56%). Boreholes with a depth lower than 11 m (A5, A6, A8, A9 and A10) (Table 3 and4) display the most important contribution from schist (from 38% to 99%). By contrast, boreholes with a depth of more than 11 m (A1-A3 and A13-A18) display a less important contribution from schist, from 10% to 32% with a mean of 25%. Thus, the alluvial aquifer seems vertically stratified. In the shallow part, groundwater from schistous formations ensures the majority of the recharge. The deepest part of the alluvial aquifer is mainly recharged by river water infiltration. This vertical subdivision could be explained by the thickness and the degree of the alteration of schistous formation. The alteration processes mainly affect the first meters of rock and increase the fissure permeability. The aquifer capacity is therefore more developed in the first meters compared to non-altered bedrock [START_REF] Brgm | Avis sur le dossier de demande d'autorisation de prélèvement d'eau dans le milieu naturel du SIVOM de la Marana -Champ captant de Suariccia -Commune de Biguglia -Haute Corse[END_REF][START_REF] Brgm | Evaluation ds ressources hydrauliques, Ressources en eau des formations cristallines et cristallophyliennes de Corse -Approche géologique, hydrogéologique et géophysique[END_REF] and the lateral contribution from schist to groundwater is more important in the shallow part of the alluvial aquifer. This vertical subdivision cannot be clearly proven in the southern part because of the shallow depths of the boreholes. However, regarding the schist contributions of 64% and 23%in the shallowest (A21, 6.2 m) and the deepest (A23, 23.0 m) boreholes, respectively the vertical subdivision highlighted in the northern part seems to exist also in the southern part.

Some sampling points (A27, A30 and A31) are distinguished by individual behavior (Fig. 2b).

They display a higher contribution from schist, that is not correlated with the trends observed on the surrounding sampling points. A27 and A30 are localized close to an artificial drainage channel and/or a pumping station. The artificial drainage network allows lowering the shallow groundwater level, where the schist groundwater contribution is predominant. Thus, schist groundwater represents a large part of the volume of water pumped and rejected into the artificial channels. As channels are dug into the ground, without waterproofing system, water infiltration is facilitated, which explains the high contribution from schist groundwater. The infiltration of water from artificial drainage network must also be considered in the alluvial aquifer recharge processes. Reversely, A31 is mostly controlled by local geological influences. Its location at the boundary between schist formations and the alluvial aquifer logically explains the important contribution of schist groundwater to the local recharge.

Groundwater from the sand bar displays an almost equivalent contribution of schist and river water (Fig. 2b). This observation highlights the lateral continuity of the alluvial aquifer, flowing under the shallow lagoon. The 3 points located at the North (S1, S2, S3), close to the channel, are the most impacted by seawater mixing, according to the isotopic data.

Finally, the lagoon water results from a mixing between seawater, river water and schist lateral contribution. The seawater contribution is more important close to the channel, directly connected to the sea. The sea water percentage progressively decreases while the freshwater percentage (i.e. river water and schist groundwater, Fig. 2b) increases as the distance to the channel grows. The river water contribution and the lateral contribution from schist groundwater range from 4% to 57% and from 3 to 11%, respectively (Fig. 2b). Among these freshwater supplies, the sampling points L2 and L3 show the most important contribution of groundwater from schist formations (Figure 2b). These two sampling points are located in the vicinity of pumping stations which pumped the surface groundwater drained into the artificial channels. As groundwater from schistous formations participates mainly in the recharge in the first 10 meters of the aquifer, it is preferentially drained. Therefore, the contribution of groundwater from schist formations is more important in these two points. The mixing model does not allow yet to distinguish river water supplies provided by runoff or having passed through the alluvial aquifer. This mixing model confirms the groundwater dependence of the lagoon already highlighted by piezometric data (Fig. 2b) but does not allow the exact quantification of the groundwater supplies.

4.6. Emerging compounds: groundwater vulnerability and tracers of ground-surface connections 4.6.1. Anthropogenic impact and groundwater vulnerability Fig. 6 displays the spatial distribution of total EOCs concentrations, distributed all over the alluvial aquifer. Among the 51 EOCs analyzed, 44 are detected in significant quantities in sewage from wastewater treatment plan (TP1and TP2, Fig. 1) and sewage lift stations (LS1 and LS2) (Table 1). In the sewage waters, the high EOCs contents are found together with high MTE contents (Table 5). However, only 6 EOCs among the 51 analyzed, namely ibuprofen, paracetamol, caffeine, paraxanthine, cotinine and acesulfam, are detected in the natural waters (Table 5 and Fig. 7).

The set of EOCs detected signals anthropogenic pollution due to domestic uses and not from agricultural or industrial contamination. The important urbanization of the area seems to represent the main threat for the alluvial aquifer. Even if the ECOs concentrations are very high in sewage water (Table 5), their concentrations in natural water are relatively low. Thus, the impact on groundwater seems to be currently limited. It is also true for the MTE, especially B, Al, Mn, Fe, Cu and Zn. Their high concentrations in untreated sewage water are significantly lower in groundwater, diluted by the mixing processes. Groundwater from the sand bar (S1 and S6) seems to be the most impacted,

showing high contents in EOCs and MTE (Mn, Fe, Zn and As).

Most of the EOCs detected have similar properties, with notably LogKow<4, indicating that the compounds are easily degradable in the environment [START_REF] Buser | Occurrence and Environmental Behavior of the Chiral Pharmaceutical Drug Ibuprofen in Surface Waters and in Wastewater[END_REF][START_REF] Buerge | Caffeine, an Anthropogenic Marker for Wastewater Contamination of Surface Waters[END_REF][START_REF] Benotti | Microbial degradation of pharmaceuticals in estuarine and coastal seawater[END_REF]. Even if persistent pharmaceuticals (carbamazepine, diclofenac, ketoprofen…) are detected in wastewater at noticeable concentrations (Table 1), none of them was detected in natural waters (Table 5). Ibuprofen was detected in 100% of samples from ground and surface waters, from 23 ng/L to 150 ng/L (Table5). The ibuprofen is the only EOCs measured in groundwater from the northern part. In contrast, groundwater from the southern part is impacted by caffeine (220 ng/L), paracetamol (from 13 ng/L to 34 ng/L), cotinine (61.1 ng/L) and acesulfam (78 ng/L) (Fig. 7). The paraxanthine is also detected (from 653 ng/L to 2210 ng/L) in samples from the sand bar.

The omnipresence of ibuprofen brings to light the domestic consumption habits. Ibuprofen, commonly used for various treatments, is a cheap over-the-counter anti-inflammatory drug. Its presence is likely to be related to a significant consumption but also to its persistence in these particular environmental conditions. Indeed, the photodegradation is the dominant attenuation mechanism of this compound in the environment [START_REF] Yamamoto | Persistence and partitioning of eight selected pharmaceuticals in the aquatic environment: Laboratory photolysis, biodegradation, and sorption experiments[END_REF][START_REF] Araujo | Persistence of Ibuprofen, Ketoprofen, Diclofenac and Clofibric Acid in Natural Waters[END_REF].

However, the photodegradation can be a seasonal process and is also very limited within the groundwater, suggesting the high potential of ibuprofen infiltrating the alluvial aquifer and persisting HYDROL30898 20 in groundwater. Ibuprofen can therefore be considered as a "pharmaceutical fingerprint" of this study area.

Finally, EOCs provide valuable information about the lagoon's vulnerability (Table 5). Even if the groundwater is known to be influenced by anthropogenic contamination [START_REF] Erostate | Delayed nitrate dispersion within a coastal aquifer provides constraints on land-use evolution and nitrate contamination in the past[END_REF] no major contamination can be evidenced from geochemical data of the lagoon's water because of the large dilution caused by mixing processes between ground and surface water. However, EOCs are detectable at very low concentrations (ng/L) and EOCs contents measured in the lagoon (caffeine from 1200 ng/L to 1800 ng/L, paraxanthine from 6390 to 1920 ng/L and paracetamol from 19 ng/L to 48 ng/L) highlight the anthropogenic contamination (Fig. 7). Ibuprofen, detected in all groundwater samples, was not found in the lagoon's water (Fig. 7). As previously demonstrated, groundwater participates to the fresh water supplies to the lagoon (Fig. 2b). The absence of ibuprofen in the lagoon water therefore highlights the occurrence of attenuation processes such as photodegradation and biodegradation. The particularly high concentrations of other EOCs in the lagoon (Fig. 7) displays that, even if they are degradable, the quantity of pollutants is too important and/or the degradation processes are too low to remove the contamination. Regarding the ecotoxicity, the bioaccumulation capacity of EOCs and their impact on living organisms and ecosystems [START_REF] Gossett | Predicting the bioaccumulation of organic compounds in marine organisms using octanol/water partition coefficients[END_REF][START_REF] Santos | Ecotoxicological aspects related to the presence of pharmaceuticals in the aquatic environment[END_REF], the occurrence of micro pollutants in a classified Natural Reserve site should be considered as a serious concern.

Ground-surface water interaction

To highlight the anthropogenic impact and the hydrosystem's vulnerability, EOCs can also be used to specify ground-surface water interactions and then, recharge areas of the aquifers [START_REF] Sassine | Coupling geochemical tracers and pesticides to determine recharge origins of a shallow alluvial aquifer: Case study of the Vistrenque hydrogeosystem (SE France)[END_REF][START_REF] Zirlewagen | Use of two artificial sweeteners, cyclamate and acesulfame, to identify and quantify wastewater contributions in a karst spring[END_REF]. Labile EOCs (caffeine, paracetamol) were previously identified as good tracers of untreated wastewaters of human origin [START_REF] Buerge | Caffeine, an Anthropogenic Marker for Wastewater Contamination of Surface Waters[END_REF] but WWTPs is not always the main source of labile pharmaceuticals [START_REF] Vystavna | Monitoring of trace metals and pharmaceuticals as anthropogenic and socio-economic indicators of urban and industrial impact on surface waters[END_REF]. These organic compounds can enter the water flow with runoff [START_REF] Bartelt-Hunt | The occurrence of illicit and therapeutic pharmaceuticals in wastewater effluent and surface waters in Nebraska[END_REF] and/or untreated illegal discharges or in the event of an accident on the WWTPs.
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In this study, river water displays significant concentrations of ibuprofen (26 ng/L), caffeine (120 ng/L) and paracetamol (11 ng/L), suggesting the impact of sewage water from urban runoff and/or overflow of sewage collector (Fig. 7). The sampling points A2, A11, A24 and A31 displays ibuprofen concentrations (from 27 ng/L to 30 ng/L) similar to those measured in the river (26 ng/L) (Table 5).

They also benefit from a high river water contribution (67% to 77%) (Fig. 2b). Thus, EOCs constitute a complementary tracers to reinforce the established mixing model and to trace surface water inflow.

The absence of caffeine and paracetamol in groundwater is explained by their relatively fast biodegradation during transport through the subsurface [START_REF] Benotti | Microbial degradation of pharmaceuticals in estuarine and coastal seawater[END_REF]. The sampling point A23 is impacted by ibuprofen since it showed the highest concentration (150 ng/L) (Table 5).

This elevated concentration can be explained by the longer residence time of groundwater (Table 3 and 4), allowing the progressive accumulation of ibuprofen into the alluvial aquifer,

The types of EOCs detected also provide qualitative temporal information [START_REF] Robertson | Persistence of artificial sweeteners in a 15-year-old septic system plume[END_REF][START_REF] Robertson | Degradation of sucralose in groundwater and implications for age dating contaminated groundwater[END_REF]. The information provided by EOCs is particularly important in the case of non-persistent EOCs (LogKow<4), with a short half-life time (never exceeding a few months). The presence of highly biodegradable compounds such as caffeine or paracetamol indicates the rapid infiltration of contaminated water into the alluvial aquifer. If caffeine could be of natural origin [START_REF] Buerge | Caffeine, an Anthropogenic Marker for Wastewater Contamination of Surface Waters[END_REF], paracetamol is a compound of purely human origin, well known to be efficiently eliminated by WWTPs [START_REF] Buser | Occurrence and Environmental Behavior of the Chiral Pharmaceutical Drug Ibuprofen in Surface Waters and in Wastewater[END_REF][START_REF] Sui | Occurrence, sources and fate of pharmaceuticals and personal care products in the groundwater: A review[END_REF]. Its presence thus argues for an untreated sewage contribution (wastewater and urban runoff infiltration).

The high contents in NO3 -and EOCs measured at the sampling point A25 (Fig. 5 and Fig. 7) and the mixing model (Fig. 2b) demonstrate the high infiltration potential of surface water towards the groundwater. Paracetamol also allows to highlight the rapid flow at the sampling point A21 (Fig. 7).

The low contribution of river water rather suggests a contamination from untreated sewage than seepage from septic tanks or leaks from the sanitary network. The high concentration in several MTE such as Al, Fe, Ni, Ba, Zn and Mn also argues in favor of a contamination from untreated sewage. This observation is confirmed by the isotopic signatures in δ 15 N-NO3 -and δ 11 B previously measured [START_REF] Erostate | Delayed nitrate dispersion within a coastal aquifer provides constraints on land-use evolution and nitrate contamination in the past[END_REF]. Indeed, the combination of elevated δ 15 N-NO3 -values with depleted δ 11 B signatures suggests systematic contamination by sewage [START_REF] Vengosh | Boron Isotope Application for Tracing Sources of Contamination in Groundwater[END_REF][START_REF] Widory | Improving the management of nitrate pollution in water by the use of isotope monitoring: the δ15N, δ18O and δ11B triptych[END_REF].

The data on environmental concentration and physical chemical properties of EOCs can be useful to provide relevant information about the mechanisms affecting the hydrosystems (Fig. 8). First of all, the occurrence of EOCs clearly highlights the vulnerability of the hydrosystem to anthropogenic activities. Thus, the spatial extend of the pollution makes it possible to identify pollutant's infiltration areas but also recharge areas of the aquifer [START_REF] Sassine | Coupling geochemical tracers and pesticides to determine recharge origins of a shallow alluvial aquifer: Case study of the Vistrenque hydrogeosystem (SE France)[END_REF][START_REF] Zirlewagen | Use of two artificial sweeteners, cyclamate and acesulfame, to identify and quantify wastewater contributions in a karst spring[END_REF]. The concentrations inform about the level of pollution affecting the resource, the archiving capacity of the system or again the potential presence/absence of attenuation processes. The type of EOCs allows the identification of the source of pollution but also provides temporal information [START_REF] Robertson | Persistence of artificial sweeteners in a 15-year-old septic system plume[END_REF][START_REF] Robertson | Degradation of sucralose in groundwater and implications for age dating contaminated groundwater[END_REF]. The information provided by EOCs is particularly important in the case of non-persistent EOCs, with a short half-life time. The compounds, which decompose rapidly, will allow to precise the understanding of short-times processes such as fast vertical and/or lateral infiltration. EOCs thus provide new complementary information which can support and refine the conclusions resulting from classic chemical and isotopic approach. The absence of measurable EOCs contamination could also provide information about pristine conditions and remediation processes.

A conceptual model of the hydrosystem behavior

A conceptual model of the Marana-Casinca hydrosystem can now be proposed (Fig. 9). The piezometric map (Fig. 2a) shows very clearly the groundwater dependence of the lagoon with most of the groundwater's flow oriented from West to East, that is to say from the mountain to the lagoon. The artificial drainage network clearly affects the hydrodynamic functioning of the alluvial aquifer. The drainage channels represent a specified head boundary condition which exacerbates the natural hydraulic gradient of the alluvial aquifer. Four end-members that contribute to the alluvial aquifer were recognized: rainfall, schist groundwater, river water and seawater (Fig. 9). Isotope of the water molecule shows that the alluvial aquifer is recharged by rainwater. The local recharge by rainfall seems to contribute only slightly to the geochemistry of the alluvial aquifer. Thus, the chemical content of the investigated water bodies mainly depends on the contribution of the 3 other endmembers. The lagoon's water results from groundwater, but also from surface water and seawater mixing, in very different proportions according to the location on the watershed (Fig. 2b).

The socio-economic activities developing on the Marana-Casinca alluvial plain also impact the groundwater quality. The NO3 -(Fig. 5) and EOCs concentrations (Fig. 7) clearly highlight the anthropogenic contamination. The detection of highly degradable EOCs in groundwater emphasizes the high transmissivity of the alluvial aquifer. The alluvial deposits seem to locally favor rapid pollution infiltration towards the aquifer, which makes it more vulnerable to anthropogenic pollution [START_REF] Jaunat | Combinations of geoenvironmental data underline coastal aquifer anthropogenic nitrate legacy through groundwater vulnerability mapping methods[END_REF]. This is particularly true in the southern part of the watershed and on the sand bar.

In these areas, the urbanization is largely developed [START_REF] Robert | Coastal Urbanization and Land Planning in Southern France[END_REF][START_REF] Robert | A framework to analyse urban sprawl in the French Mediterranean coastal zone[END_REF] as well as the sanitation network. The qualitative degradation of groundwater induced by mixing processes between fresh and salt water seems limited to the freshwater lens in the sand bar (Fig. 2). Yet, some studies have already shown the vulnerability of the alluvial aquifer to saltwater intrusion in two sectors, namely the well field used for Bastia's drinking water production (A11-A18) and the quarry for aggregates extraction (A28 and A29) [START_REF] Brgm | Avis sur le dossier de demande d'autorisation de prélèvement d'eau dans le milieu naturel du SIVOM de la Marana -Champ captant de Suariccia -Commune de Biguglia -Haute Corse[END_REF][START_REF] Brgm | Avis sur le dossier de demande d'autorisation de prélèvement d'eau dans le milieu naturel du SIVOM de la Marana -Champ captant de Suariccia -Commune de Biguglia -Haute Corse[END_REF].

The recharge of the alluvial aquifer involves different contributions. The northern part of the watershed receives an allochthonous recharge while the southern part benefits mostly from local rainfall (Fig. 3). The recharge brought by rainfall has a limited impact on the groundwater's geochemistry. The infiltration of river water and the lateral flow of schist groundwater represent the two major contributors (Fig. 2b). Their contribution rate varies from the northern part to the southern part, but also vertically, depending on the depth of the resource. The subsurface groundwater from the northern part benefits from a significant lateral recharge from schist groundwater (Fig. 9). The schist contribution decreases toward the southern part and rise as it gets deeper. Thus, the infiltration of river water clearly controls the recharge process (Fig. 2b). EOCs content allows to confirm the surface water inflow and to precise the rapid lateral and vertical infiltration towards the alluvial aquifer.

Conclusion

Anthropogenic activities, such as groundwater exploitation or artificial drainage networks developed for irrigation or sanitary issues, strongly modify the natural behavior of coastal hydrosystems and impact the groundwater quality. The appearance and detection of emerging pollutants, such as EOCs, can be very useful for understanding how these hydrosystems behave. Thanks to the study of their fate in the environment, EOCs provide new additional information which can support the observations from more common isotopic and chemical tracers. In this study, the innovative approach of combining geochemical and isotopic data with EOCs clearly allows to establish a relevant conceptual model, taking into account water-rock interactions, mixing processes, recharge and contamination modalities.

This new coupling of isotope hydrology, geochemical tracers and EOCs provide precious information about the short transit time of water and identifies waters recently infiltrated as well as recharge and vulnerability areas. This approach can be helpful to understand anthropogenic influences and fast hydrological processes on any strongly anthropized hydrosystem. However, EOCs are still newly studied tracers. The progressive improvement in the knowledge of EOCs' behavior in the environment should help to further precise the temporal quantification of the fast infiltration flows. Meanwhile, in some appropriate cases, supplementing this approach by other complementary tracers such as radioactive tracers or atmospheric gases could be helpful to increase the temporal precision of the hydrological processes. 
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  2. River water: corresponds to the mean values measured at R1 to R5. This end-member is characterized by low concentrations in Cl -(mean value: 15.7 mg/L) and HCO3 -(mean value: 167.1 mg/L) and depleted signature in δ 18 O (mean value: -8.1‰) explained by the high altitude of the source of the rivers.3. Seawater: is characterized by a very high concentration in Cl -(21293.9 mg/L), low concentration in HCO3 -(154.2 mg/L) and enriched isotopic signature in δ 18 O (+1.1 ‰).
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 2 Fig. 2: a.) Spatial distribution of aquifer water levels in the study area (April 2015) and b.)

Fig. 3 :

 3 Fig. 3: δ 2 H vs. δ 18 O for all the sampled point and weighted mean values for rainwater collected at Corte and Bastia. Also shown is the Global Meteoric Water 943 Line (GMWL) from Craig (1961) and the Western Mediterranean 944 Meteoric Water Line (WMMWL) from Celle-Jeanton et al., (2001).
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 46 Fig. 4: Piper diagram for all water samples. Fig. 5: Plots of the concentrations of Ca2 + , Na + , Mg 2+ , NO3 -, Cl -and isotopic signature in δ 18 O with respect to HCO3 -. Fig. 6: Spatial distribution of sanitation network, lifting stations (LS) and wastewater treatment plant (TP) and total measured concentrations in EOCs.

Fig. 7 :

 7 Fig. 7: Concentrations in EOCs in surface, ground and lagoon water.

Fig. 8 :

 8 Fig. 8: Mechanisms and processes deduced from the occurrence of EOCs and actions to undertake in case of no EOCs detection in groundwater.
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 9 Fig. 9: Schematic representation of the alluvial aquifer's behavior.
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Table 1 :

 1 Entire set of analysed EOCs, in non-treated sewage water samples of lifting stations and wastewater TP.

	EOCs (ng/L)	LS1	LS2	TP1	TP2
	Bisphenol A	2000	1800	2500 1700
	Ibuprofen	4100	4000	6000 7600
	Caffeine	150000 150000 79000 170000
	Paracetamol	160000 110000 18000 120000
	Cotinine	5700	5260	12100 9850
	Paraxanthine	91300 46700 78000 120000
	Acesulfam	9600	9600	12000 11000
	Carbamazepine	930	130	410	3500
	Erythromycin	210	12	370	<10
	Sulfamethoxazol	95	78	630	780
	Iopromid	150	110	50	<50
	Diclofenac	<20	3000	2600 8600
	Iopamidol	61	21000 5100 320
	Atenolol	1800	2600	2800 2300
	Ketoprofen	2100	2100	2100 2100
	Metoprolol	160	11.3	117	<10
	Peniciline G potassium salt	<10	<10	<10	<10
	Sulfamerazine	<10	<10	<10	<10
	Sulfamethazin	<10	<10	<10	<10
	Sulfapyridin	11	10	150	1100
	Trimetoprim	25	23	170	170
	Furosemide	2700	1300	2600 2300
	Gemfibrozil	350	42	210	72
	Hydrochlorothiazide	1300	1000	1400 1900
	Naproxene	1600	9300	2800 13000
	Triclocarban	250	300	370	170
	Triclosan	530	440	330	540
	Chloramphenicol	<20	<20	<20	<20
	Bezafibrate	17	260	150	<10
	Warfarin	<10	<10	<10	<10
	Saccharin	19000 19000 23000 33000
	Gabapentin	5300	4000	5700 5100
	Tramadol	2100	1400	2100 2200
	Sulfanilamide	<50	<50	<50	<50
	Clarithromycin	230	42	110	<10
	Roxithromycin	130	45	87	75
	Azithromycin	1300	3800	2500 160
	Carbamazepine 10,11-epoxide	14	<10	33	43
	Carbamazepine 10,11-dihydro-10-hydroxy 74	21	450	100
	Carbamazepine 10,11-dihydroxy	<10	<10	<10	<10
	Oxcarbazepine	<10	<10	37	<10
	Ibuprofen-2-hydroxy	8800	9500	15000 20000
	Ibuprofen-carboxy	19000 20000 31000 35000
	Diclofenac-4'-hydroxy	33	120	<20	470
	Naproxene-o-desmethyl	470	4600	560	4200
	Venlafaxine	570	180	310	1400
	Sertraline	31	<10	<10	33
	Ranitidin	<10	<10	43	25
	Iohexol	65	<50	<50	<50
	Carbamazepine 2-hydroxy	46	21	100	410
	Clofibric acid	35.4	<10	84.8	23.4

Table 2 :

 2 Annual rainfall at the Bastia climatic station, mean annual temperature and aquifer recharge rate estimates from empirical and Choride Mass Balance (CMB) methods from 1957 to 2015. Mean, median and standard deviation are calculated for each year and each method.

	Weather data											
	Year	Annual rainfall	Mean annual	Thornthwaite	Dingman-	Dingman-	Turc		Mean Median Standard
		amount (mm)	temperature			Penman	Hamon					deviation
			(°C)	(mm) %	(mm) %	(mm) %	(mm) %			
	1957	626		56	9%	77	12% 73 12% 83	13%	72	75	12
	1958	641	14.9	172 27%	197 31% 83 13% 88	14%	135	130	58
	1959	809	15.1	93	11%	128 16% 127 16% 150	19%	124	127	24
	1960	684	15.0	67	10%	102 15% 111 16% 103	15%	96	103	20
	1961	372	15.7	16	4%	18	5%	19 5%	16	4%	17	17	2
	1962	665	15.1	83	13%	106 16% 112 17% 96	14%	99	101	13
	1963	672	15.0	75	11%	96	14% 123 18% 99	15%	98	97	20
	1964	785	15.7	100 13%	154 20% 159 20% 137	17%	137	145	27
	1965	424	15.3	3	1%	6	1%	20 5%	27	6%	14	13	11
	1966	708	15.6	63	9%	87	12% 100 14% 108	15%	90	93	20
	1967	509	15.8	60	12%	64	13% 69 14% 45	9%	59	62	10
	1968	1031	15.4	158 15%	206 20% 230 22% 245	24%	210	218	38
	1969	758	15.2	126 17%	132 17% 152 20% 130	17%	135	131	12
	1970	402	15.4	0	0%	8	2%	22 6%	22	5%	13	15	11
	1971	708	15.1	58	8%	84	12% 115 16% 111	16%	92	97	26
	1972	1234	15.4	270 22%	304 25% 330 27% 341	28%	311	317	32
	1973	804	15.5	156 19%	164 20% 193 24% 146	18%	165	160	20
	1974	753	15.4	126 17%	166 22% 183 24% 126	17%	150	146	29
	1975	866	15.5	34	4%	104 12% 137 16% 171	20%	111	120	58
	1976	1123	15.3	151 13%	211 19% 239 21% 288	26%	222	224	57
	1977	615	15.9	2	0%	7	1%	16 3%	75	12%	25	12	34
	1978	1086	15.2	162 15%	240 22% 287 26% 271	25%	240	256	56
	1979	1076	15.7	263 24%	288 27% 301 28% 263	24%	279	275	19
	1980	859	14.8	142 17%	178 21% 199 23% 173	20%	173	176	23
	1981	560	15.5	11	2%	23	4%	50 9%	60	11%	36	36	23
	1982	842	16.5	62	7%	143 17% 171 20% 14	18%	133	149	48
	1983	623	15.9	0	0%	5	1%	26 4%	78	12%	27	15	36
	1984	845	14.9	33	4%	108 13% 133 16% 167	20%	110	120	57
	1985	693	15.6	141 20%	161 23% 162 23% 103	15%	142	151	28
	1986	922	15.8	194 21%	200 22% 205 22% 193	21%	198	197	6
	1987	784	15.9	71	9%	140 18% 156 20% 135	17%	126	138	38
	1988	661	16.0	56	9%	89	13% 85 13% 89	14%	80	87	16
	1989	551	16.1	22	4%	34	6%	42 8%	55	10%	38	38	14
	1990	557	16.3	13	2%	36	6%	50 9%	56	10%	39	43	19
	1991	926	15.3	141 15%	179 19% 196 21% 198	21%	178	187	27
	1992	977	16.0	160 16%	188 19% 197 20% 215	22%	190	192	23
	1993	1046	15.9	286 27%	312 30% 325 31% 247	24%	292	299	34
	1994	773	17.0	32	4%	104 13% 131 17% 124	16%	98	114	45
	1995	659	16.0	3	0%	30	4%	53 8%	89	13%	43	41	37
	1996	1104	15.8	192 17%	231 21% 269 24% 275	25%	242	250	38
	1997	776	16.6	106 14%	129 17% 145 19% 127	16%	127	128	16
	1998	690	16.2	11	2%	50	7%	82 12% 99	14%	60	66	39
	1999	981	16.5	210 21%	250 25% 257 26% 213	22%	232	231	25
	2000	941	16.5	104 11%	144 15% 183 19% 195	21%	157	163	41
	2001	594	16.6	32	5%	54	9%	79 13% 66	11%	58	60	20
	2002	719	16.4	6	1%	33	5%	57 8%	108	15%	51	45	43
	2003	676	17.0	100 15%	123 18% 137 20% 89	13%	112	111	21
	2004	678	16.1	66	10%	84	12% 85 13% 95	14%	82	84	12
	2005	847	15.4	137 16%	173 20% 191 23% 164	19%	166	168	22
	2006	621	16.2	22	4%	51	8%	60 10% 76	12%	52	55	22
	2007	865	16.1	142 16%	167 19% 190 22% 166	19%	166	166	19
	2008	1375	16.0	402 29%	444 32% 459 33% 404	29%	427	424	28
	2009	652	16.4	26	4%	41	6%	68 10% 85	13%	54	54	26
	2010	1035	15.6	191 18%	225 22% 245 24% 244	24%	226	234	25
	2011	742	16.3	102 14%	135 18% 142 19% 117	16%	124	126	18
	2012	673	16.3	0	0%	27	4%	48 7%	92	14%	41	37	39
	2013	708	16.1	78	11%	98	14% 124 18% 105	15%	101	99	19
	2014	766	16.9	44	6%	61	8%	78 10% 122	16%	104	78	33
	2015	756	16.9	127 17%	141 19% 155 21% 118	16%			
	Mean	777	15.8	98	11%	128 15% 143 17% 140	17%	127	129	27
	Median	753	15.8	78	11%	123 16% 133 18% 118	16%	112	120	24
	Standard	200	0.6	83	8%	89	8%	90 7%	79	5%	84	85	14
	deviation												

Table 3 :

 3 Field parameters, ionic composition, saturation indices and stable isotopes for April 2015 sampling campaign.

	ID	Type Depth (m)	Localisation (Lambert 93)	T (°C)	pH EC (µS.cm -1 )	O2 (mg/L)	HCO3 -(mg/L)	Cl -(mg/L)	SO4 2-(mg/L)	NO3 -(mg/L)	Ca 2+ (mg/L)	Na + (mg/L)	Mg 2+ (mg/L)	K + (mg/L)	SiO2 (mg/L)	SI calcite	SI dolomite	SI quartz	SI chalcedony	δ 2 H (‰)	δ 18 O (‰)	3 H (TU)
	Sc1 B	-	1226702.5 6195517.8 17.7 7.1 891	6.3	332	70.0	46.2	12.0	96.6	44.6	26.1	1.9	15.0	-0.04 -0.39	0.49	0.04	-40.0 ± 0.2 -6.98 ± 0.06 -
	Sc2 W	70.0 1227207.1 6194282.7 16.6 7.3 904	0.4	467	52.3	42.7	0.0	61.0	66.1	51.4	2.1	31.3	0.06 0.28	0.83	0.37	-40.0 ± 0.2 -6.88 ± 0.02 -
	Sc3 B	90.0 1227113.3 6192715.3 19.4 7.4 837	3.1	421	39.3	36.3	4.5	45.6	73.7	36.9	3.1	21.9	0.08 0.35	0.63	0.18	-41.0 ± 0.5 -7.06 ± 0.02 1.7 ± 0.1
	A1 B	17.5 1228441.0 6194233.9 15.7 7.3 427	8.9	188	26.9	20.2	4.5	54.1	17.8	10.2	1.3	10.2	-0.24 -0.99	0.35	-0.11	-43.2 ± 0.1 -7.40 ± 0.01 -
	A2 B	20.0 1228417.7 6194195.0 17.3 7.1 474	8.5	223	28.8	25.3	11.0	57.7	22.0	11.9	1.4	12.4	-0.38 -1.19	0.41	-0.04	-42.5 ± 0.3 -7.30 ± 0.11 3.1 ± 0.4
	A3 B	25.0 1228534.3 6194111.0 16.7 7.5 483	6.4	200	32.3	16.6	3.8	60.8	20.0	10.9	1.2	10.1	0.05 -0.40	0.33	-0.12	-41.0 ± 0.5 -7.25 ± 0.12 -
	A4 W	3.9	1228683.9 6191587.2 14.0 6.4 505	2.2	145	55.7	44.2	11.2	31.0	33.0	20.8	1.2	21.3	-1.60 -3.18	0.70	0.23	-39.2 ± 0.2 -6.65 ± 0.05 -
	A5 W	9.0	1229394.4 6191131.5 16.9 7.2 1285	4.4	215	254.6 65.5	7.1	96.5	71.9	57.1	1.7	17.0	-0.15 -0.28	0.56	0.10	-44.8 ± 0.2 -7.45 ± 0.09 -
	A6 W	3.3	1228962.2 6190855.4 15.1 7.6 937	0.2	494	70.1	4.2	1.4	48.2	89.6	40.1	1.7	23.5	0.33 0.80	0.72	0.26	-35.8 ± 0.3 -5.86 ± 0.03 -
	A7 W	2.7	1229624.9 6190946.2 13.3 7.2 650	1.5	306	46.3	34.3	2.5	50.3	20.0	37.4	1.9	16.3	-0.25 -0.45	0.59	0.13	-40.4 ± 0.2 -6.46 ± 0.04 3.3 ± 0.2
	A8 W	4.7	1229383.0 6190670.1 16.5 7.2 467	0.6	234	21.2	24.7	2.7	51.3	14.1	27.4	0.6	18.6	-0.34 -0.72	0.60	0.14	-45.1 ± 0.2 -7.66 ± 0.03 3.1 ± 0.3
	A9 W	7.1	1228986.8 6190557.3 17.2 6.9 666	2.6	295	32.5	36.6	21.8	45.0	30.1	40.5	0.5	27.8	-0.55 -0.90	0.76	0.31	-41.3 ± 0.4 -6.92 ± 0.04 -
	A10 W	10.4 1228786.8 6190465.1 16.6 6.7 561	-	250	31.9	26.7	15.0	42.0	24.7	31.2	0.4	27.5	-0.85 -1.60	0.77	0.31	-41.0 ± 0.1 -6.75 ± 0.05 5.2 ± 0.3
	A11 W	-	1228907.9 6190418.8 16.9 6.9 462	4.0	220	20.3	15.5	9.3	39.8	15.4	27.6	0.4	20.0	-0.71 -1.34	0.63	0.17	-44.1 ± 0.2 -7.38 ± 0.03 3.1 ± 0.3
	A12 W	-	1229351.8 6190384.1 7.5	6.9 433	0.5	227	19.0	18.4	5.2	42.0	12.1	25.7	0.6	19.3	-0.87 -1.88	0.76	0.27	-45.1 ± 0.2 -7.56 ± 0.06 -
	A13 W	19.5 1229763.0 6190274.8 16.2 7.3 403	3.0	188	20.9	18.2	6.2	34.1	13.2	23.0	0.7	17.3	-0.48 -0.90	0.57	0.12	-46.0 ± 0.1 -7.67 ± 0.04 -
	A14 W	15.8 1229674.3 6190263.0 16.0 7.3 391	1.8	194	18.3	17.2	4.0	35.3	11.3	21.9	0.5	16.7	-0.43 -0.85	0.56	0.10	-45.7 ± 0.2 -7.67 ± 0.05 -
	A15 W	18.8 1229711.2 6190174.0 15.8 7.2 394	6.6	209	18.6	18.7	5.3	35.8	11.6	21.6	0.5	15.5	-0.47 -0.94	0.53	0.07	-40.4 ± 0.2 -6.87 ± 0.06 -
	A16 W	16.0 1229708.7 6190114.4 15.9 7.2 403	4.4	194	19.3	20.1	6.3	36.4	12.1	22.1	0.5	15.4	-0.54 -1.08	0.53	0.07	-45.4 ± 0.3 -7.62 ± 0.01 -
	A17 W	13.3 1229714.3 6190067.8 15.9 7.2 405	4.6	206	19.6	19.3	6.2	36.8	12.1	22.3	0.5	15.6	-0.51 -1.01	0.53	0.07	-46.1 ± 0.1 -7.68 ± 0.04 -
	A18 W	13.7 1229725.9 6189979.6 16.2 7.1 452	4.0	210	22.6	27.0	6.1	40.2	13.9	25.8	0.6	18.0	-0.53 -1.03	0.59	0.13	-45.2 ± 0.2 -7.55 ± 0.03 3.2 ± 0.3
	A19 W	8.8	1229439.3 6189257.1 15.5 6.9 753	2.0	303	47.1	27.9	39.8	37.8	29.6	48.8	11.3	40.2	-0.70 -1.06	0.95	0.49	-40.2 ± 0.2 -6.90 ± 0.08 2.8 ± 0.2
	A20 W	7.2	1229738.9 6188101.9 12.9 7.2 283	7.3	143	13.9	10.2	1.2	29.7	8.8	11.2	0.8	12.1	-0.76 -1.77	0.47	0.00	-44.4 ± 0.3 -7.57 ± 0.04 -
	A21 W	6.2	1229156.1 6188083.4 13.6 6.5 825	0.9	328	31.6	114.4	0.5	66.8	22.0	49.0	2.8	18.8	-0.82 -1.59	0.65	0.19	-43.5 ± 0.3 -6.93 ± 0.10 3.5 ± 0.4
	A22 W	8.2	1230473.1 6186524.3 16.6 6.9 505	4.1	217	25.2	35.3	20.0	48.5	23.5	17.1	5.6	22.7	-0.64 -1.51	0.69	0.23	-41.4 ± 0.2 -6.86 ± 0.08 3.8 ± 0.4
	A23 B	23.0 1231088.1 6186248.4 18.0 6.7 394	6.7	195	25.6	8.7	11.0	27.1	18.9	24.0	1.9	30.8	-1.11 -2.02	0.80	0.35	-45.5 ± 0.2 -7.58 ± 0.01 1.2 ± 0.3
	A24 W	8.6	1231209.0 6185141.0 15.1 7.1 743	5.2	237	47.9	34.9	79.7	67.8	26.4	25.7	28.0	22.2	-0.35 -0.92	0.70	0.24	-41.6 ± 0.1 -6.82 ± 0.07 -
	A25 P	11.7 1233242.0 6183809.4 15.3 6.5 373	8.1	105	26.2	31.3	52.0	15.9	14.2	21.4	9.4	17.1	-1.82 -3.29	0.58	0.12	-38.3 ± 0.4 -6.32 ± 0.07 -
	A26 P	11.9 1233806.5 6183732.8 16.6 6.2 395	5.9	118	21.1	28.1	37.3	11.5	17.1	28.2	3.2	12.4	-2.18 -3.73	0.42	-0.03	-37.1 ± 0.2 -5.99 ± 0.02 -
	A27 P	11.4 1234314.6 6183764.6 15.3 6.7 341	0.6	154	29.4	21.2	8.0	11.2	16.0	25.5	1.8	18.3	-1.68 -2.78	0.61	0.15	-28.4 ± 0.2 -4.18 ± 0.06 -
	A28 P	10.5 1233019.8 6183382.9 15.0 6.2 223	5.5	73	16.4	10.1	4.5	8.1	11.2	15.6	0.7	19.7	-2.56 -4.63	0.65	0.19	-37.9 ± 0.1 -6.17 ± 0.06 -
	A29 P	12.3 1232835.4 6183243.4 15.4 7.0 929	0.5	86	184.9 32.6	3.0	48.9	45.5	43.7	2.7	17.8	-0.95 -1.74	0.60	0.14	-40.9 ± 0.4 -6.52 ± 0.07 -
	A30 W	6.0	1229490.7 6182415.9 15.7 7.5 604	6.9	273	28.9	39.0	13.8	54.1	28.7	24.5	5.6	17.6	0.04 -0.04	0.59	0.13	-40.4 ± 0.1 -6.70 ± 0.05 3.7 ± 0.3
	A31 W	11.6 1234222.8 6182733.9 13.8 6.7 844	-	207	123.1 50.5	19.2	63.9	37.0	42.4	4.0	18.0	-0.85 -1.70	0.63	0.16	-38.9 ± 0.2 -6.40 ± 0.15 -
	A32 W	5.8	1233534.1 6182301.1 15.0 6.7 271	3.7	110	20.3	11.4	9.6	20.7	10.3	11.6	3.7	12.2	-1.52 -3.08	0.44	-0.02	-40.5 ± 0.1 -6.55 ± 0.03 3.6 ± 0.3
	A33 W	-	1232652.8 6181163.4 12.3 6.9 243	4.3	118	8.9	8.5	6.4	31.0	7.1	6.9	0.9	8.6	-1.12 -2.74	0.33	-0.14	-62.0 ± 0.5 -9.33 ± 0.08 4.2 ± 0.4
	S1	B	2.2	1229687.0 6193228.8 16.0 7.3 1755	1.2	340	355.5 67.7	71.9	115.8	167.9	44.6	14.0	12.6	0.15 0.11	0.44	-0.02	-46.1 ± 0.1 -7.72 ± 0.04 -
	S2	B	1.8	1230262.4 6192393.1 16.1 7.6 3080	7.0	210	798.0 114.8	10.6	70.5	447.0	70.0	16.5	12.4	-0.02 0.19	0.43	-0.02	-38.1 ± 0.2 -6.17 ± 0.05 -
	S3	B	1.9	1230919.2 6191414.1 17.6 7.1 5860	0.5	189	1787.1 235.5	33.1	103.5	1005.7 156.3	54.9	15.1	-0.42 -0.41	0.50	0.05	-35.9 ± 0.1 -5.94 ± 0.07 -
	S4	B	1.9	1231824.2 6190419.0 16.6 7.1 1073	0.6	310	107.2 60.9	76.2	88.7	72.7	35.8	13.1	17.6	-0.16 -0.48	0.58	0.12	-39.3 ± 0.2 -6.56 ± 0.03 -

B: boreholes, D: drain near lagoon, L: lagoon, P: piezometer, R: river; W: well

Table 4 :

 4 Field parameters, ionic composition, saturation indices and stable isotopes for September 2015 sampling campaign.

	ID	Type Depth	Localisation	T	pH EC	O2	HCO3 -	Cl -	SO4 2-	NO3 -	Ca 2+	Na +	Mg 2+	K +	SiO2	SI	SI	SI	SI	δ 2 H	δ 18 O	3 H (TU)
			(m)	(Lambert 93)	(°C)		(µS.cm -1 )	(mg/L)	(mg/L)	(mg/L)	(mg/L)	(mg/L)	(mg/L)	(mg/L)	(mg/L)	(mg/L)	(mg/L)	calcite	dolomite	quartz	chalcedony	(‰)	(‰)
	Sc1 B	-	1226702.5 6195517.8 18.4 7.2		4.9	316	81.8	53.5	12.8	104.0	50.8	28.2	1.9	14.0	0.06	-0.18	0.45	0.00	-40.2 ± 0.2 -6.91 ± 0.05 -
	Sc2 W	70.0	1227207.1 6194282.7 18.8 7.3		2.7	461	52.3	45.8	0.2	62.8	63.9	54.2	2.1	26.2	0.17	0.55	0.71	0.26	-39.8 ± 0.2 -6.61 ± 0.09 -
	Sc3 B	90.0	1227113.3 6192715.3 19.4 7.5		0.2	398	39.3	42.8	0.7	49.8	75.3	44.8	3.2	21.4	0.17	0.57	0.62	0.17	-41.3 ± 0.1 -7.23 ± 0.08 2.0 ± 0.3
	A1 B	17.5	1228441.0 6194233.9 15.6 7.2		8.0	204	32.1	26.6	10.9	67.8	23.0	13.0	1.4	6.8	-0.26 -1.01	0.18	-0.28	-41.7 ± 0.2 -6.98 ± 0.04 -
	A2 B	20.0	1228417.7 6194195.0 18.1 7.0		8.2	210	32.8	31.7	19.5	63.0	25.0	13.7	1.5	13.1	-0.45 -1.31	0.42	-0.03	-42.1 ± 0.8 -6.89 ± 0.06 3.6 ± 0.4
	A3 B	25.0	1228534.3 6194111.0 -	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-
	A4 W	3.9	1228683.9 6191587.2 17.8 6.7		0.2	212	46.1	24.8	0.4	39.3	34.8	22.2	1.4	20.7	-0.98 -1.95	0.63	0.17	-41.9 ± 0.0 -6.76 ± 0.09 -
	A5 W	9.0	1229394.4 6191131.5 18.6 7.3		0.1	327	32.5	27.7	4.4	52.3	27.9	47.5	1.2	20.4	-0.10 0.03	0.61	0.16	-41.3 ± 0.4 -7.17 ± 0.05 3.2 ± 0.4
	A6 W	3.3	1228962.2 6190855.4 19.2 7.7		0.1	506	79.9	6.0	0.2	55.9	106.4 52.6	1.9	24.3	0.50	1.26	0.67	0.23	-34.8 ± 0.2 -5.75 ± 0.09 -
	A7 W	2.7	1229624.9 6190946.2 -	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-
	A8 W	4.7	1229383.0 6190670.1 16.8 7.3		0.1	222	21.1	24.5	1.7	49.2	13.7	25.5	0.6	14.1	-0.25 -0.56	0.47	0.02	-45.7 ± 0.4 -7.57 ± 0.12 3.5 ± 0.5
	A9 W	7.1	1228986.8 6190557.3 18.8 7.4		1.6	262	35.1	25.1	5.7	42.2	27.4	38.5	0.5	26.9	-0.14 -0.05	0.72	0.27	-40.6 ± 0.1 -6.89 ± 0.05 -
	A10 W	10.4	1228786.8 6190465.1 18.6 7.2		1.8	248	24.8	20.7	6.9	38.0	21.6	37.3	0.3	25.0	-0.34 -0.42	0.70	0.25	-42.5 ± 0.3 -7.01 ± 0.07 5.2 ± 0.3
	A11 W	-	1228907.9 6190418.8 19.8 7.2		1.5	217	20.5	14.4	5.0	36.9	13.5	24.9	0.4	18.3	-0.39 -0.68	0.54	0.10	-43.7 ± 0.7 -7.29 ± 0.08 2.8 ± 0.4
	A12 W	-	1229351.8 6190384.1 16.6 7.2		0.5	193	20.4	17.8	4.2	39.8	11.9	25.5	0.6	15.3	-0.49 -0.95	0.51	0.06	-46.6 ± 0.6 -7.75 ± 0.05 -
	A13 W	19.5	1229763.0 6190274.8 16.2 7.6		1.9	193	18.5	15.1	1.8	34.9	12.1	22.2	0.5	16.4	-0.15 -0.26	0.55	0.09	-46.6 ± 0.1 -7.74 ± 0.04 3.2 ± 0.4
	A14 W	15.8	1229674.3 6190263.0 16.5 7.5		1.3	175	18.5	15.8	2.0	35.7	11.2	23.7	0.5	16.8	-0.22 -0.38	0.55	0.10	-46.5 ± 0.2 -7.54 ± 0.03 -
	A15 W	18.8	1229711.2 6190174.0 16.6 7.7		2.2	182	18.0	13.2	0.8	34.7	11.2	21.5	0.5	14.7	-0.10 -0.18	0.50	0.04	-46.0 ± 0.1 -7.69 ± 0.06 -
	A16 W	16.0	1229708.7 6190114.4 16.4 7.6		2.8	178	17.4	13.8	1.0	33.6	10.9	21.7	0.4	14.3	-0.15 -0.27	0.49	0.03	-45.5 ± 0.3 -7.63 ± 0.12 -
	A17 W	13.3	1229714.3 6190067.8 16.3 7.5		2.7	181	19.3	14.1	1.2	35.0	11.7	22.4	0.5	15.7	-0.26 -0.49	0.53	0.07	-45.8 ± 0.2 -7.83 ± 0.07 -
	A18 W	13.7	1229725.9 6189979.6 16.6 7.6		5.3	218	23.1	21.1	2.4	41.3	14.1	27.3	0.6	15.2	-0.06 -0.06	0.51	0.05	-46.1 ± 0.4 -7.60 ± 0.09 3.2 ± 0.3
	A19 W	8.8	1229439.3 6189257.1 -	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-	-
	A20 W	7.2	1229738.9 6188101.9 16.6 6.8		5.8	212	14.2	12.6	3.9	44.5	11.1	16.5	1.0	15.1	-0.73 -1.67	0.51	0.05	-40.5 ± 0.5 -6.96 ± 0.12 -
	A21 W	6.2	1229156.1 6188083.4 15.4 6.6		0.2	364	33.9	169.8	0.3	84.8	22.8	68.1	3.4	19.7	-0.63 -1.14	0.64	0.18	-43.9 ± 0.1 -6.81 ± 0.05 3.6 ± 0.5
	A22 W	8.2	1230473.1 6186524.3 17.1 7.4		0.3	254	23.0	30.8	4.5	65.3	24.5	22.7	4.1	20.4	0.02	-0.18	0.63	0.18	-39.4 ± 0.6 -6.84 ± 0.12 2.8 ± 0.2
	A23 B	23.0	1231088.1 6186248.4 18.2 6.8		6.2	162	26.2	14.4	14.6	24.5	20.7	25.2	1.4	29.5	-1.16 -2.04	0.77	0.32	-39.6 ± 0.7 -6.84 ± 0.14 1.5 ± 0.3
	A24 W	8.6	1231209.0 6185141.0 17.1 6.7		-	-	29.2	19.6	34.0	27.9	20.6	24.2	5.8	-	-	-	-	-	-39.6 ± 0.7 -6.73 ± 0.04 -
	A25 P	11.7	1233242.0 6183809.4 20.1 6.9		2.9	127	35.2	23.8	14.4	15.2	17.4	29.6	1.4	21.9	-1.34 -2.11	0.62	0.17	-37.5 ± 0.8 -6.14 ± 0.11 -
	A26 P	11.9	1233806.5 6183732.8 18.7 6.9		3.2	112	22.2	27.6	26.3	12.1	16.7	29.6	1.6	23.4	-1.48 -2.30	0.67	0.22	-38.7 ± 0.1 -6.52 ± 0.16 -
	A27 P	11.4	1234314.6 6183764.6 22.7 7.4		0.7	143	204.4	32.0	5.1	57.9	43.9	53.9	2.8	17.8	-0.25 -0.22	0.49	0.05	-32.4 ± 0.2 -4.78 ± 0.10 -
	A28 P	10.5	1233019.8 6183382.9 21.9 6.9		2.1	96	42.2	80.9	2.4	21.4	24.5	24.5	11.5	12.2	-1.29 -2.22	0.33	-0.10	-5.2 ± 0.3 0.83 ± 0.05 -
	A29 P	12.3	1232835.4 6183243.4 20.2 6.8		0.4	90	47.9	99.0	0.3	23.4	32.3	26.3	2.0	13.7	-1.39 -2.44	0.41	-0.04	6.4 ± 0.5	3.38 ± 0.07 -
	A30 W	6.0	1229490.7 6182415.9 17.3 7.4		1.7	295	26.3	34.3	16.0	53.7	32.5	30.5	4.4	15.8	0.02	0.03	0.52	0.06	-41.4 ± 0.1 -7.04 ± 0.05 3.3 ± 0.4
	A31 W	11.6	1234222.8 6182733.9 19.9 7.1		0.3	123	36.9	15.3	21.7	19.4	17.3	21.9	2.2	19.2	-1.02 -1.70	0.56	0.12	-40.2 ± 0.1 -6.39 ± 0.08 -
	A32 W	5.8	1233534.1 6182301.1 20.3 6.6		4.4	94	37.0	16.0	54.8	31.2	14.8	18.7	5.0	14.6	-1.46 -2.85	0.44	-0.01	-46.8 ± 0.3 -7.40 ± 0.04 3.1 ± 0.3
	A33 W	-	1232652.8 6181163.4 19.2 7.1		1.7	104	9.9	7.3	5.0	28.1	7.3	6.6	0.8	10.1	-0.93 -2.22	0.29	-0.15	-59.0 ± 0.4 -9.13 ± 0.10 4.2 ± 0.6
	S1	B	2.2	1229687.0 6193228.8 19.8 7.6		1.5	253	1382.2 186.4	1.1	95.7	716.7 95.5	31.5	14.5	0.23	0.74	0.45	0.00	-42.2 ± 0.2 -6.80 ± 0.09 -
	S2	B	1.8	1230262.4 6192393.1 21.1 7.8		5.9	289	1420.4 203.1	6.9	107.1	787.2 99.5	24.5	17.1	0.51	1.29	0.50	0.05	-32.8 ± 0.1 -5.37 ± 0.03 -
	S3	B	1.9	1230919.2 6191414.1 21.7 7.2		0.1	277	2212.1 300.1	29.7	118.8	1125.	189.8 73.2	18.0	-0.14 0.23	0.52	0.08	-32.5 ± 0.4 -5.38 ± 0.16 -
														4								

B: boreholes, D: drain near lagoon, L: lagoon, P: piezometer, R: river; W: well

Table 5 :

 5 EOCs and TME concentrations in natural and sewage waters.

	Sample ID Caffeine	Paraxanthine	Ibuprofen	Paracetamol	Cotinine	Acesulfam	Li	B	Al	Cr	Mn	Fe	Co	Ni	Cu	Zn	As	Ba
		(ng/L)	(ng/L)	(ng/L)	(ng/L)	(ng/L)	(ng/L)	(µg/L)	(µg/L)	(µg/L)	(µg/L)	(µg/L)	(µg/L)	(µg/L)	(µg/L)	(µg/L)	(µg/L)	(µg/L)	(µg/L)
	A2	<100	<100	28	<10	<20	<50	1.61	27.46	1.01	0.88	0.06	1.53	0.05	0.73	0.92	2.53	0.07	16.14
	A11	<100	<100	28	<10	<20	<50	1.47	26.04	0.80	3.74	0.03	1.00	0.07	13.96	2.74	1.70	0.58	7.56
	A21	<100	<100	27	13	<20	<50	0.95	50.00	15.64	1.30	1.92	24.64	0.21	59.17	1.80	8.71	0.13	30.47
	A23	<100	<100	150	<10	<20	<50	3.28	16.88	0.81	6.90	0.08	0.97	0.03	3.80	1.16	1.85	0.06	4.74
	A24	<100	<100	30	<10	<20	<50	2.31	25.37	3.36	2.88	0.34	3.86	0.05	3.73	1.04	7.46	0.33	13.60
	A25	220	<100	110	34	61	78	0.98	25.35	2.74	3.35	0.30	4.24	0.04	14.41	0.64	0.99	0.16	7.84
	A31	<100	<100	27	<10	<20	<50	2.29	102.43 2.44	13.72	0.32	1.03	0.03	1.13	16.44	43.72	0.33	12.58
	S1	650	653	23	<10	<20	120	9.91	126.08 1.82	0.12	65.78	181.88	0.29	9.52	0.79	18.93	19.55	1.27
	S3	<100	<100	25	<10	<20	<50	10.77	127.09 4.11	0.50	89.08	55.52	0.36	15.88	5.33	10.94	5.56	6.25
	S6	2300	2210	33	27	27	110	5.56	35.70	3.04	0.63	220.56	17.15	0.24	3.63	1.81	2.53	4.75	1.34
	R1	120	<100	26	11	<20	<50	0.61	15.58	2.46	1.70	8.76	11.79	0.09	3.90	0.91	0.46	0.25	5.74
	L1	1800	1920	<20	48	<20	<50	115.38	4377.17 30.81	0.27	24.36	5.54	0.21	8.10	1.36	1.75	1.16	22.02
	L2	1200	639	<20	19	<20	<50	110.29	4031.86 31.93	0.34	5.72	0.78	0.11	9.14	1.25	0.80	0.94	26.79
	L3	<100	<100	<20	<10	<20	<50	83.84	2996.14 22.54	0.26	46.46	3.34	0.19	10.19	1.75	2.95	0.89	33.58
	LS1	150000 91300	4100	160000	5700	9600	10.58	281.38 75.21	1.11	1430.30	219.51	0.86	5.08	1.66	10.37	0.70	8.98
	LS2	150000 46700	4000	110000	5260	9600	5.09	143.30 387.17	2.23	36.62	267.49	2.69	6.69	9.00	17.44	0.54	18.87
	TP1	79000	78000	6000	18000	12100	12000	5.52	177.56 160.94	1.30	35.26	165.44	1.12	5.70	4.52	9.01	0.56	25.91
	TP2	170000 120000	7600	120000	9850	11000	7.18	198.34 151.69	1.15	40.60	270.79	1.36	5.42	2.04	15.97	0.44	16.91
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