Groundwater-surface water interactions

10:00 - 10:10 : Introduction

10:10 - 10:30 - Anne Jost (SU) "Impact of sand and gravel mining
in La Basseée alluvial plain, France"

10:30 - 10:50 - Alexandre Pryet (ENSEGID) "Stream-aquifer
interactions: facing the challenges of drinking water production
near contaminated streams”

10:50 - 11:10 - Agnes Riviere (PSL) "Water and energy fluxes at the
surface- subsurface interface of the Orgeval, France"

11:10 - 11:30 - Véronigue Durand (UPSud) "Monitoring hyporheic
exchanges during a dam controlled experiment"

11:30 - 12:00 - open discussion

12:00 - 13:00 - buffet lunch

13:00 — DARCY LECTURE Masaki Hayashi (University of Calgary,
Canada) "Alpine Hydrogeology: The Ciritical Role of
Groundwater in Sourcing the Headwaters of the World"
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Sand and gravel mining

v Increasing need for g el

aggregates for

construction | J—

purpose o T—

v Sand & gravel =

typically located in -

alluvial and glacial
deposits

v’ Extraction creates
artificial lakes
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Gravel pit lakes
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Gravel pit lakes iImpacts

v Potential long term T e / T 7/ /
environmental risks o

v Local water quality | |l
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v Changes in

hydrological patterns
& groundwater T
storage |

Hydrodynamic impacts of
gravel pit lakes
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2‘ Impact of sand and gravel mining in
3 ko La Bassée alluvial plain, France

~ v In combination with local monitoring

v To assimilate observations of surface water levels
from the future SWOT satellite mission
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Hydrological modelling provides the framework
to quantify the impact of gravel pit lakes on
groundwater resources at the plain scale

v La Bassee as a case study

v Its natural resources and territorial challenges
v Including a lake module in the modelling platform
v quantifying the gravel pit lakes water budget
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¥ Including a lake module in the
EauDyssée platform

s Surface Evaporation
fl. water Infiltration
balance RUNOFF
Watershed
routing
Unsaturated

River routing zone

Saturated zone

Lae V'(T'Vh)=56i—£+Q

The EauDyssée platform for hydrosystem modeling




Including a lake module Iin the
EauDyssée platform

Seepage between gravel pit
lake and aquifer (L/T)

KA
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C conductance (L%/7)
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Net rate of seepage (L3/7) =

Gravel pit lake budget
P-E+R+3,

h"=h""+At




Including a lake module Iin the

R EauDyssée platform
il Iwu e

v Head discrepancies

between the two lateral

codes using or not the | flow P&l pE<g
lake package are on Al o
the same order of S

magnitude

v LIBWET shows higher

convergence ability
than LAK for decreasing
time steps




Quantifying the gravel pit lakes
hydrodynamic impacts
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Quantifying the gravel pit lakes
hydrodynamic impacts

Alluvial & chalk aquifers
343 gravel pit lakes local alluvial & regional chalk

bed/banks leakance = 4.25e-5 s1 hydrodynamic parameters

impluvium recharge

(surface model) regional aquifer
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Local groundwater model including gravel pit lakes



Quantifying the gravel pit lakes
hydrodynamic impacts

Gravel pit lakes piezometric impact

~ 0.1-m water level drop (steady-state)
Ah = hno_gravel_pit — hgravel_pits
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Quantifying the gravel

—

seepage
0.28 m3/s

0.07 m3/s
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0.21 m3/s
Gravel pit lakes water budget (1995-2010)

chalk inflow




Quantifying the gravel pit lakes
i hydrodynamic impacts
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Conclusion and perspectives

v A first attempt to estimate the global effect of sand
and gravel extraction on groundwater budget in a
major wetland

v' Decreasing water table due to evaporatory losses,
INn agreement with literature

v An increasing number of excavated gravel pit lakes
contributing to the observed worldwide trend of
Increased water withdrawal due to evaporation
from artificial lakes and reservaoirs.
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Conclusion and perspectives

v Sensitivity analyses: v Future SWOT satellite
banks conductance & mission: benefit of virtual
lake evaporation observations

v Gravel pit lakes impact T
on stream-aquifer :
exchanges

v Data-model comparison:
La Bassée observational g

vl 52.0 Tég2gravel pit

network SWOT vs. monitored
-— o water surface elevation

Water surface elevation (m)
wm w uw
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- L. Abasq, F. Baratelli, E. Cuisinier, A. Mouhri, A. Riviere
C. Ottlé & K. Pétrus

£

THANK YOU FOR YOUR ATTENTION

metis
Wﬁﬁﬁ%@m’mﬁfm&mmmmwmmmm&mﬂmmmmwm
UMR 7619



	Groundwater-surface water interactions
	Impact of sand and gravel mining in La Bassée alluvial plain, France
	Sand and gravel mining
	Gravel pit lakes
	Gravel pit lakes impacts
	Impact of sand and gravel mining in�La Bassée alluvial plain, France
	Natural resources and territorial challenges
	Natural resources and territorial challenges
	Including a lake module in the EauDyssée platform
	Including a lake module in the EauDyssée platform
	Including a lake module in the EauDyssée platform
	Quantifying the gravel pit lakes hydrodynamic impacts
	Quantifying the gravel pit lakes hydrodynamic impacts
	Quantifying the gravel pit lakes hydrodynamic impacts
	Quantifying the gravel pit lakes hydrodynamic impacts
	Quantifying the gravel pit lakes hydrodynamic impacts
	Conclusion and perspectives
	Conclusion and perspectives
	Thank you for your attention

