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Figure SI 1 X-ray diffractograms (XRD) of the bulk soil samples collected every 20cm along
the 300-cm deep soil profile. XRD patterns show the high intensity peaks of quartz (Qz),
chlorite, illite, kaolinite, felspar and goethite, quartz being the major mineralogical phase
for all bulk soil samples. Mineralogical analysis were performed at the Geosciences
Environment Toulouse (GET) laboratory, Toulouse, France. XRD measurements for
random powder analysis were performed on a Bruker D2 diffractometer (Cu-Ka radiation,
Brag Brentano theta/theta setup, 2-80°) after crushing the total fraction in an agate
mortar. DIFFRACP'Ys EVA software and the ICDD PDF-2 Database helped for the

identification of minor and major mineralogical phases.
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Figure Sl 2 X-ray diffractograms on oriented clay granulometric fraction (0-2um) of 6
selected soil samples (at 10, 30, 90, 170, 210 and 250 cm depth) along the 300-cm deep
soil profile. Clay minerals were identified using the basal d-spacing reflections as
identified using XRD. They were differentiated by comparing the XRD patterns obtained
under three different types of preparation: air dried (black pattern), after glycolation with
éthyléne glycol-EG (blue pattern) and after heating at 500°C (red pattern). Oriented clay
slides were prepared for XRD analyses by pipetting the suspended clay fractions onto
petrographic slides and allowing the slides to dry overnight for the air-dried and the EG
treatments. On the different XRD diffractograms, the peak at 14.25 A was attributed to
chlorite and vermiculite. The displacement of the 14.25 A peak to 13.7 A after heat
treatment can be attributed to chlorite and the parallel increase of the peak at 10 A and
the disappearance of the broad reflection at ~12 A are indicative of vermiculite and
interstratified phases with vermiculite layers. Kaolinite was identified by the 7.15 A and

3.57 A peaks that deseapear after heating at 500°C. lllite showed a 10 A reflection in all



treatments. Non clay phases such as quartz, felspar and lepidocrite were also found in
oriented <2um fractions of the studied soil samples. Mineralogical properties were
performed at the Geosciences Environment Toulouse (GET) laboratory, Toulouse, France
using X-ray diffraction (XRD). XRD were performed on oriented samples using D8 Advance

(www.bruker.com) diffractometers (Cu-Ka radiation, Brag Brentano theta/theta setup, 2-

30°).
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Figure Sl 3. Box plots of physico-chemical parameters measured in the groundwater using
a 210 cm deep piezometer: temperature ; electrical conductivity (EC); disssolved oxygen
(DO); pH ; oxydo-reduction potential (ORP) ; Water table depth. The central horizontal
line indicates the median values, and the upper and lower edges of the boxes (hinges)
indicate the 25th and 75th percentile values, while the whiskers extend 1.5 x the spread

of the hinges. Data points outside this range are indicated with circles.
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Figure SI 4. 2D model of ground electrical resistivity calculated from the geophysical
survey carried out in december 2018. Field measurements were performed along a linear
profile with a multi-electrode resistivitymeter (SYSCAL Pro 72 equipment, Iris
Instruments) and 0.5 m unit inter-electrode spacing. The configuration of measurement
arrays was reciprocal Wenner-Shlumberger (Szalai and Szarka, 2008). The field data set
was processed using RES2DINVx64 software (Geotomo Software, Malaysia) to calculate a
2D model of electrical resistivity distribution within the ground. The model had 14 layers
of parallelepipedic blocs (homogeneous width 0.25 m and thichness increasing of 10% for
each layer from 0.12 m for the shallowest one until 0.59 for the deepest one. The total

depth of investigation was 4.18 m.



(a) 35 meters long 2D ERT profile crossing the location of the soil profile; (b) Vertical log
of calculated resistivity at soil profile location and picking of values corresponding to
observed interfaces along soil profile (c) Zoom (8m wide) around the soil profile (see
schematic of the soil log, Fig. 3).

The ERT profile reveals 5 layers with contrasted electrical resisitivity which are consistent
with the vertical succession of the main soil horizons (ie A, Er, Brt, Brc and Cr). Their lateral
extension in the area could thus be approximated following the method described in
Ribolzi et al. (2018). Significant lateral variations of thickness and electrical resistivity
(probably corresponding to clay/sand content variations, e.g. Shevnin et al. et al, 2007)
appears. Nevertheless the vertical succession of the 5 horizons observed along the soil

profile is not changing laterally.
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