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Water resources management and managed aquifer recharge

Water Resoures Problems

Shortage of available water resources in semi-arid and arid regions
Groundwater level decline due to over exploitation

Groundwater quality degradation as a result of
=QOver-exploitation
=Seawater intrusion
=Pollution
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MAR - Objectives

MAR as a WR Management Tool

* Restoring groundwater levels
« Providing a barrier against seawater intrusion

« Usage of the aquifer as a reservoir facility for both seasonal and long term

storage

» Usage of the aquifer as water transfer system

=» The recharged water can be clean water (storm water, water  surpluses,
surface water, imported water, desalinated water etc.) or treated effluent
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Study Area - Dhaka City, Bangladesh

WR problems at the city
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Infiltration Method- ( 0- 8m thick clay)
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Objective

« Assessment of groundwater flow condition under different MAR scenarios

Design of monitoring networks and recovery wells position

Optomization of the layers of biosand filter for water quality improvement

Assessment of water quality changes under MAR condition

COMSOL Multiphysics and Visual MODFLOW = comparison of results
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Recharge pit/Trench- Design
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Darcy‘s law with continuity equation

%(p5)+ V.(pu)=Qm
u=—£Vp
7

u = the Darcy velocity or specific discharge vector (S
unit: m/s);

K = the permeability of the porous medium (SI unit: m2);
w = is the fluid’s dynamic viscosity (Sl unit: Pa-s);

p = the fluid’s pressure (SI unit: Pa)

p = its density (SI unit: kg/m?3);

€ = the porosity,

Qm = a mass source term (kg/(m3-s).
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Model set up - COMSOL Multiphysics (v 4.3)

IW1 IWqW2

Physics:

 Fluid Flow

- Porous media and subsurface flow

- Particle tracing for fluid flow
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Model set up- Visual Modflow

Visual Modflow is a complete and easy-to-use
modeling environment for practical
applications in three-dimensional groundwater
flow and contaminant transport simulations.
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Ko Kyys @nd K, = Values of hydraulic conductivity along the X,
y, and z coordinate axes (L/T);

h = Potentiometric head (L);

W=Wolumetric flux per unit volume representing sources and/or
sinks of water, with W<0.0 for flow out of the ground-water

system, and W>0.0 for flow in (T);
S = Specific storage of the porous material (L1); » Grounawater flow 2000
- MODPATH
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Groundwater flow direction after two years ,.....

* Three recharge wells

« Capacity 50 m3/day per well

groundwater level ( in meters)
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Results - Comparison : COMSOL and Visual MODFLOW
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Results- Second scenario

» Six recharge wells

A -12917

« Capacity 155 m3/day per well
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=>» Groundwater flow direction is important to design monitoring/ recovery
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Results - Particle tracing

Surface: Hydraulic head (m) Contour: Hydraulic head (m)
Arrow Line: Darcy's velocity field Particle trajectories
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Prospectives
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