Groundwater flow and reactive transport modelling for a quantitative assessment of
natural abiotic degradation of 1.1.1-trichloroethane in a Belgian chalky aquifer
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Objectives Methodology

Carry out a quantitative assessment of « Numerical modeling of groundwater flow and

: ' Reactive . .
the natural attenuation processes of - Flow model gggggg\ﬁﬂlve transport reactive transport of solute using FEFLOW®.

1.1.1-TCA in the chalk aquifer L
d model model . Use the collected data form characterization stage

considering mass transport processes . .
and from previous studies.

with degradation reactions.
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* Equivalent hydraulic conductivity for the fissured
chalk.

e Calibration with two Kn values for the chalk.
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Figure 3. Boundary conditions and spatial discretization.

Conservative transport model
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* Form the site investigation results, sulphate is m
considered as a conservative tracer in the transport = s » The calibrated model is able to reproduce the observed
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model. plume with a target + 0,6 mmol/L.

 Neumann mass transport boundary conditions:

- Source in the backfill layer, - Calibration parameters for the chalk:

- Maintaining the sulphate concentration in the - Effective porosity: 2%,

aquifer. - Longitudinal dispersivity: 280 m,

« Calibration parameters: Effective porosity,

- . . - Diffusion coefficient 3x108 m?/s.
longitudinal, transverse dispersivity and molecular

diffusion coefficient.

Figure 5. Simulated SO4 plume and calibration results.

Next steps

« Calibrate the multi-species reactive transport model considering the occurring reactions (mainly Hydrolysis and Dehydrohalogenation of 1,1,1-TCA with calcite
dissolution in the chalk matrix) using observed concentrations.
* Improve the calibration with 63C and &3’Cl of 1,1,1-TCA.

 The model will provide a more accurate assessment of natural attenuation process of 1,1,1-TCA in the chalk aquifer.



