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INTRODUCTION / Context and objectives

Light Non-Aqueous Phase Liquids (LNAPLSs)

= 37% of soil and groundwater contaminations (EEA, 2019)
= Accidental release of fuel, diesel oil, crude oil, etc.
= Hydrophobic, non-ionic and low density than water

Groundwater table fluctuations and climate change Contamination of water by fuel ~ Diesel + water

= Groundwater table fluctuations affect the LNAPL remobilization
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Our objectives:
= Understanding the impact of groundwater table fluctuations intensity on LNAPL remobilization processes
= [mprove in situ monitoring methods

S
Biodegradation




THE SCIENTIFIC APPROACH/The experimental system
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FIRST RESULTS/ Sensors efficiency and calibrations
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FIRST RESULTS/ Sensors efficiency and calibrations
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FIRST RESULTS/ Sensors efficiency and calibrations
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FIRST RESULTS/ Sensors efficiency and calibrations
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FIRST RESULTS/ Sensors efficiency and calibrations

Bottom of the groundwater fluctuations zone/ saturated zone

c Extreme sc.
£ 10 W 2000
- Current sc.
g 1200 Extreme sc. 1 T usz
Q
= 800 ﬂ H H ’ il L 1500
£
. . 400
Calibration of TDR _ _ 40 Fluctbation
measurements as a function vg 1000
of the LNAPL/water 82 2
saturation of the soil g 3 N
0 500
ke § >0 Dry season Wet season
e 0
=< AN Current sc. 5000
-15,0
k .............................. 8 5
0,08 {~. ® Theorical water content ' usz 1500
= LY
= | ¥e. 7,5
£ .. TDR data T
SMTdata § 006 ——@@. 65
5 g,é\ ] o e y = 0,080.01x ! 1000
gg 1 T . R2=0,94 55 .
== 0044 | el , Fluctuation
s T 1,0
5 s 4 T ———— Z0NE
2 o002y |\ o > == P ————— 500
% < 0,0
[ I— A ————.,
0 20 40 60 80 100 -1,0 0
% of gasoil in water o N7 K7 7 % 92 2 Elevation
Soil volumetric LNAPL content Time after the contamination (days) Lysimeters ~ (mm)

* 3 depths of sensors 10



FIRST RESULTS/ Evolution of the pure floating LNAPL phase (piezometer)
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FIRST RESULTS/ Evolution of the pure floating LNAPL phase (piezometer)
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FIRST RESULTS/ Evolution of the pure floating LNAPL phase (piezometer)
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FIRST RESULTS/ Evolution of the pure floating LNAPL phase (piezometer)
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FIRST RESULTS/ Chemical data

Pure LNAPL phase composition (gasoil):
= Sampled in monitoring wells at 0 and 90 days after the contamination.
= Analyzed by GC/MS (TQD and TORION)
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FIRST RESULTS/ Chemical data

Pure LNAPL phase composition (gasoil):
= Sampled in monitoring wells at 0 and 90 days after the contamination.
= Analyzed by GC/MS (TQD and TORION)

Evolution of the composition after 90 days

6,00 _ 18,0 -
Aromatics ~ 160 ] Saturated
5,00 = Gasoil T0 > | { Lights = Gasoil TO
— m Current Sc. 90d % 14,0 i F m Current Sc. 90d
4,00 \ m Extreme Sc. 90d = 12,0 1 gl A ¢ | » Extreme Sc. 90d
= T 10,0 -
£ 3,00 3 i '
E S 80
@ o
£ 2,00 o 60 -
3 4 P
E, 4,0 - ] Heavy
1,00 = i
! T 20 -
0,00 0,0 | i
! . 2:&2328522505‘—“”*‘0‘9"”0’
Benzenes Indenes Naphtalenes Biphenyles 50000006006 R EREREREEREREE
n-alkanes
. . ) i o
= Decrease of the concentrations of the most soluble and Volatilization and dissolution?

volatile n-alkanes and aromatics for the two scenarios.
> No clear difference between the scenarios
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FIRST RESULTS/ Chemical data

Gaseous phase:
= Analyzed at the surface of each lysimeter by
MGC in gas chambers.
= Sampled in tedlar bags for GC/MS analyses
(TORION)
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FIRST RESULTS/ Chemical data

Gaseous phase:
= Analyzed at the surface of each lysimeter by uGC in gas chambers.
= Sampled in tedlar bags for GC/MS analyses (TORION)
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FIRST RESULTS/ Chemical data

Gaseous phase:
= Analyzed at the surface of each lysimeter by uGC in gas chambers.
= Sampled in tedlar bags for GC/MS analyses (TORION)
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FIRST RESULTS/ Chemical data

= Sampling by suction probes
= Analysis: DOC, GC/MS (TORION, TQD)
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= No clear difference between the scenarios at this time of the monitoring.
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FIRST RESULTS/ Chemical data
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= No clear difference between the scenarios at this time of the monitoring.
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FIRST RESULTS/ Chemical data
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= No clear difference between the scenarios at this time of the monitoring.
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FIRST RESULTS/ Chemical data

Dissolved phase composition
Aqueous phase: 4+ Similar from 7 to 120 days
= Sampling by suction probes
= Analysis: DOC, GC/MS (TORION, TQD)
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FIRST RESULTS/ Chemical data @
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» The aqueous phase is only composed of aromatics, no alkanes can be found.
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CONCLUSIONS AND PERSPECTIVES

« agreater LNAPL spreading across the soil.
« greater gas fluxes at the surface.
* a greater thickness of the dissolved plume.

Gas fluxes and composifion
(0,. CO,, CH, hydrocarbons)

2
What next?

Monitoring well:
-sampling, LMAPL

Buried rain simulator (_K thickness, depth monitorin
(microporous tubing) = » dep 9

water tank A

Matural soﬂ/ ~ LNAPLs

/

Mobile LNAPL

Sensors:
- pH, Redox
-Temperaiure
-Tensiometers
-Permittivity
-Electrical conductivity

fluctuation
Water table Suction cups:
fluctuation - Dissoived organic
carbon
-Hydrocarbons (SPE,
GC-MS, FTIR)

2m

|

-

1m (
Lysimeters in "natural conditions"
Natural soil, LNAPL taken from a

contaminated site, active biodegradation

The experimental device allows to follow the effect of climatic scenarios on LNAPL contaminations.
» [ncrease of the intensity of groundwater table fluctuations =
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