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Pesticide and metabolites transport and storage in vadose zone:

time bomb or not?
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Objectives

The project aims to improve our understanding of the transfer of pesticides and their metabolites In contrasted
geological materials issued from unsaturated zone in order to estimate their transfer time.

Column experiments design:
o One drill core of rock (without any fluid), ~8 cm

I\/Iaterial and methods

Geological materials | - long and 4 cm in diameter
o limestone (Bajocian; 7.3 m b.s.l) WU UU o A sealed pressurized to maintain pressure was
o altered amphibolite (basement — i \ used
Brioverian; 2.6 m b.s.l) \sotion /| | Fraction collector o Solutions were introduced upward using piston
pump
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o Column was pre-equilibrated by circulating
background solution (> 1 PV)
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Modeling Strategies Outet
Jary ? Flow
o Column were divided in 30 cells (R.E.V. condition rate

_ approach) solid
Studied molecules: Inlet boundary condition was fixed while phase
o Selection of molecules based on their occurrence In French outlet boundary condition was dynamic

groundwaters and their characteristics. Transport was simulated accounting for ' = Exchangetgqvectign&

o Injected as a mixture (individual concentration ~10 pg/L) and advective and dispersive processes. IS reaction SPEISIOT

bromide. For altered amphibolite, a dual-porosity > . |
: ] : : 7AW orption Sorption

o Active substances: Dimethenamid-P, Metazachlor, S-Metolachlor, transport model was used = reaction reaction
Atrazine, Chlortoluron Sorption reactions were simulated using -

o Metabolites: ESA-Dimethenamid, OXA-Dimethenamid, ESA- a linear sorption isotherm ? Flow
Metazachlor,_ OXA-Metazachlor, ESA- Metolachlor, OXA-Metolachlor, Models were build using PHREEQC ﬁﬁﬁﬂﬁi‘fﬁ rate
Deethylatrazine software
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o Longitudinal dispersivities are equal to 0.04 mt _ ¥ chiortoluron - | chiortoluron
and 0.005 m?l for Ilimestone and altered §°8 S
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o Model predicts quite accurately fate of active ., |
substances and metabolites
o The transfer of the studied molecules in the
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~or a given molecule, the time lag observed compared to the non reactive tracer is geological material dependent. Mineralogical characterization
nteractions between the organic molecules and matrix are more important for the altered amphibolite than for limestone. of the geological materials to
Retardation factors are lower for metabolites compared to their parent molecules in the altered amphibolite. identify the potential sites of

Interaction (key role of clays?
surface charges of material?)

Assessment of preferential flow
and transport in altered
amphibolite
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Metabolites of chloroacetanilides revealed lower interactions than deethylatrazine (metabolite of atrazine, a triazine) for the
altered amphibolite.

This work is part of the POLDIFF study that benefits from the funding of BRGM and the French Loire-Bretagne Water Agency.



