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Key Takeaways:
Pesticides can last
long in groundwater
(30-40 years),
implying long-term
strategies
(Metolachlore).

Future Research
Directions:

Reactive transport
modelling of
degradation rate of
pesticides

Introduction
NSE : 0.97
NSE log : 0.93
RMSE : 2.5 mm/d
KGE: 0.95

Residence time distribution in well 1 at -25 m

Investigate the presence and
heritage of antibiotics and pesticides
in an intensive agricultural watershed

Emerging pollutants like veterinary
antibiotics and pesticides, widely
used in agriculture, may persist in
groundwater due to long residence
times [1] [2].
Atrazine (1960-2001) : Herbicide
Metolachlor (1980 - present) :
Herbicide restricted since 2023.
Oxytetracycline (1950 - present) :
Veterinary antibiotic (pigs, cattle,
poultry)

Field Measurements:
Quantification of antibiotics and
pesticides in water samples (surface
& groundwater) using LC-MS/MS.
Chlorofluorocarbons (CFC) tracers
for groundwater age dating using
µGC.

Modeling Approach:
Calibration and validation of the
model using MODFLOW-based
model HydroModPy 
Backward Particle-tracking method
to estimate residence times.

Oxytetracycline present
in river water, not in
ground water : retention
in soil matrix ? 

Pesticides and by-
products present in
river and groundwater :
Atrazine banned in 2001
still observed in old
water
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