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Managed aquifer recharge (MAR) is a widely accepted technique to increase groundwater supply for drinking and mitigate P Q- ,e# : i . o 2
salt water intrusion in coastal aquifers heavily pumped for several usages. This is the case of the Gapeau aquifer located ‘ N ~.,_¢' et 3&\ 4. i% \:3
close to Hyéres city, South of France, were the full-scale Aquarenova scheme launched in the 2010s by SUEZ mitigates the Lt ey '5_1_,._,_.;"‘ Golf Hétel R WY Y N
salt water intrusion by an infiltration of Roubaud River water in the alluvial aquifer through basins and by a pumping P Re! g‘ ;.._ o
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An efficient control of recharge and recovery processes through simulation-based optimization and control incorporating sy ML | I, | . 3
real-time data would allow water operators to optimize the performance of MAR systems. e\ i T e L ‘s@%ﬁ%’ 3
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The approach will be tested at the full-scale Aquarenova scheme which ensures that the framework can be applied to improve integrated water resources management techniques.
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Groundwater levels are quite flat over the entire domain at elevations of about +1mASL, except close to the | . : ¢ v
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boundaries due to fixed « constant heads » conditions to the north and west around +2 to +2.5mASL and close to
the pumping well areas where the groundwater elevation is simulated below +1mASL. The volumes of water
inflow through the boundary conditions « Constant heads » imposed to the north and west dominate the flows
due to pumping well effects correctly reproduced in this model.

Spatial discretization edition of the alluvial aquifer layer, the top and bottom elevation of the alluvial
aquifer layer and of the applied boundary conditions “constant head”
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Hydraulic heads (mASL) & water budget (cumulative, m3) calculated at A) 12/25/2016 (with MAR infiltration), the basins and only a few centimetres near the sea. F s :\Q\ e /
and B) 06/21/2018 (without MAR infiltration) When the system is inactive (06/21/2018), no significant ... A MR RREEE S AN |
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higher than the outflow (~4000m3.d-1) but these calculated recharge and the infiltrated volumes through  effect of the MAR on groundwater level is not very inertial hydraulic heads calculated the 12/25/2016 (with MAR active)
volumes depend on the « Constant heads » fixed values and the MAR system are low compared to the i this specific case due to the high permeability of the

also on the permeability value selected for the calculation, all other terms of the water budget on the  jquifer. - -

driven by pumping. As we do not have detailed information on modelled period. They represent respectively  The results of the Scenario-2 (no MAR system) show that |
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these two quantities (flow from boundaries and permeability 5.5% and 4.0% of the volume of inflow in the  the infiltration MAR system is visible on the simulated |
values), only the comparisons between the measured and aquifer while the upstream regional flow hydraulic head and explain better the piezometry measured
simulated water levels can inform us if they are correctly represents 81.0% and the pumping volumes  on the observation wells. Indeed, the scenario-2 with no ™ E "] IERERERRE]
evaluated. represent 73.0% of the total outflow. Finally, MAR compared to the reference model with MAR system NI T F PR R YT TTITAAIL G EREER B R L BRI
| I the proportion of VOl_ume _discharged by indicate that the increase is not only due to winter recharge hydraulic headz calculated the 06/21/2018 (witI:D”MAR inactive)
' 5 natural flow (to the sea) is 20% in this model. and lower PE1PE2 pumping but also to the MAR system.
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9 observation wells 3 | N Caleulate statistios For the moment, no comparison of the water budget between the four simulation is possible at this stage of the
M platform’s development, which does not allow us to identify the impact of the MAR system on the groundwater
There are discrepancies especially for the e o Aot R - - - inflow and outflow through the boundary conditions fixed as « Constant head ».
piezometers located close to the .~ 1 oo oo m These simulations do not however indicate anything about water quality and the beneficial effect of MAR systems on
boundaries and those located near the < AFN, l groundwater salinity. This model would have to be completed by a calculation of convection and dispersion of solutes
pumping areas (Pz19 and PzWell-PE2). : A el T s ot Sy e L E (and possibly take into account the associated density phenomena). It is more probable that the effect of MAR on
e . R groundwater quality is much more inertial in this aspect. T ‘
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