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Problem: saltwater intrusion in coastal aquifers
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Venice

Possible mitigation strategies: subsurface barriers and recharge wells

Modelling study for a coastal farmland near Ca’ Pasqua ; ; Iy

,
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Aim: assessment of the potential eftects on
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Mesh type: finite element (tetrahedra)
N° nodes: 500 000 N° elements: 3 000 000

Grid resolution: 0.25 m (drain and main ditch) and 4 m

Vertical element dimension: 0.1 (close to the surface) - 2 m
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Effective precipitation
35 mm/day
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L 1+ ec dc o :
oo = V. [KS 1T E,cKr(le + (1+ec)n,| — quWEE + P_oq Flow equation
Coupled density-dependent +ec
flow and transport equations v= —K; T E’CKT(VlI, + (1 + ec)n,)
aS,,€ :
dp—" = V-(DVc)— V-(cv) +qc*+f Transport equation

— dt

Se = 6, — 6, =1 - (ap)™)™

Van Genuchten relationships

K(0) = Ksse% [1 —(1- Sel—m)mlz



Software: GroundWater Simulator (GWYS)
¢ Application to a schematic case study

% Application to the Ca’ Pasqua case study

1. Steady state simulations for model initialization

2. Transient analysis with natural forcings (1.e. effective
precipitation and river dynamics), using the output of
(1) as 1nitial conditions

3. Testing the recharge drain effects

Sensitivity analysis tor:

* Isotropic and anisotropic hydraulic conductivity

Material classification K, (m/day)

Levees 0.0001-0.004
Watercourse beds 0.0001-0.002
Farmland (outside the paleochannel) 0.05
Paleochannel 0.5
Aquifer 2-10
Drain 200

Van Genuchten parameters
Transport parameters

Sand Silt/Clay
& (m) 0.1 0, 0.12 0.32
O (m) 0.01 0, 0.49 0.59
D, 0.0001 a (1/m) : 3
T 200 n 1.75 1.32
K, (m/d) 0.56 0.05
1 0.5

* Hydraulic conductivity for watercourse beds and embankments

* Transport parameters (diffusivity coetticients and molecular diftfusion)
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Concentration

0,5 0,035

2-year simulation

0.25 0,03 .
>
]
0025
' E
002 = . . . .
025 £ Anisotropic conditions
0,5 T
001 3
0,75 £
' 0,005 @
? >
, ¢ 0.5 m below the ground level
0 ao
=
-1,25 -0,005
15 20,01
0,6 0,035
0.5 0,03 %
' 0,025 g
0.4 002 §
0015 &
0,3 =
001 3
=
0.2 < 0,005 &
>
USSR | S ) ‘ HH i g ! 7/ ‘ ‘ “ HH s ;0 *3
iy e e,
’ =
0 20,01
I 31 61 91 121 151 181 211 241 271 301 331 361 391 421 451 481 511 541 571 601 631 661 691 721
Time (day)

N Forcing e 2 3 4 5



Vertical exaggeration is 5!

Time: 76
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Anisotropic conditions
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Anisotropic conditions

Continuous operation
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The recharge drain 1s an eftective mitigation strategy against saltwater
Intrusion

Limitations:

Soil heterogeneity

v

Lack of experimental data Uncertainties of flow and transport parameters

Further research:

Flow and transport parameter calibration (the drain activity is planned for spring 2021)

Cut-off wall implementation along a portion of the main ditch



Thank you for your time!




