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Abstract

Transport and contaminant discharge Simulation from
coastal aquifers into seaward is complex due to
boundary condition in seaward. In this research,
ModSharp, a numerical model has been developed that
. is able to simulate contaminants transport in large scale
in coastal aquifers. This model solves Advection-
Dispersion equation with method of characteristics.
The accuracy of the model was evaluated for several
idealized problems for which analytical and numerical
solution, in field of seawater intrusion and contaminant
transport could be obtained. Effect of seawater
intrusion on contaminants transport in coastal aquifers
was simulated. Simulation results show that seawater
intrusion has significant effect on solute transport in
coastal aquifers. Neglecting the influence of seawater
intrusion leads to a lower estimate for rate of
contaminant discharge to sea.

Keywords: Contaminant Discharge, Seawater
Intrusion, Numerical Simulation, Coastal Aquifer,
Characteristics Method.
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Extended Abstract

Numerical Model of Transport and Contaminant Discharge from Coastal Aquifers into Seaward

B. Ataie-Ashtiani’ , H R. Hosseinabadiz, E. Fatemi’

Introduction

Groundwater is a major source of drinking water. The
quality of groundwater is therefore of dominant
importance. The potential sources of contamination for
groundwater can be categorized as industrial,
agricultural and municipal. These can be classified
more specifically as leaching from municipal solid
waste landfills, hazardous waste disposal sites, illegal
waste dumps, and nuclear waste disposal sites.
Accidental spills from chemical storage can also
adversely affect groundwater. Coastal aquifers are
encountered to seawater intrusion as another important
contamination source. Contaminants move through
coastal groundwater and exit from seepage face near of
shoreline. This can threaten endanger marine and
coastal environment (Li et al.,, 1999, Uchiyama et al.,
2000).

Objectives

In this study a numerical model, named ModSharp, has
been developed. This model is able to simulate
contaminant transport and seawater intrusion in coastal
aquifers simultaneously. ModSharp has been developed
based on Sharp model that simulates seawater intrusion
by Sharp interface approach.

Methodology

The Advection ~ Dispersion equation is used in Sharp
model to develop ModSharp. ModSharp uses a particle
tracking procedure to represent convective transport
and a two step explicit procedure to solve a finite
difference equation that describes that effect of
hydrodynamic dispersion, fluid sources and sinks, and

1-Assisstant professor, Sharif University of Technology
2-MS, Sharif University of Technology
3-MS, Sharif University of Technology

divergence of velocity. This explicit procedure has
several stability criteria, but the program automatically
determines the consequent time step limitations.

Results and Discussion

The accuracy of the model was evaluated for several
pre-solved problems with known analytical and semi
analytical solutions. Effect of some variables, such as
length of intruded seawater and hydrodynamic
dispersion on contaminant transport patterns is studied,
especially at the seaward boundary.

Simulation results show that seawater intrusion has
significant effect on solute transport in coastal aquifers.
Delay of contaminant plume is occurred by seawater
intrusion, even before contaminant plume reaches to
the interface zone. Ignoring the influence of seawater
intrusion leads to a lower estimate for rate of
contaminant discharge to sea. However in long term,
amount of contaminant discharge is similar in both
cases; with or without seawater intrusion, Figure 1.
Moreover, investigation of landward boundary
condition show that fluxes boundary condition may
cause an incorrect prediction.

Keywords: Contaminant Transport, Seawater intrusion,
Numerical modeling, Coastal aquifer, Method of
Characteristics.
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Figure 1-Value of contaminant discharge to sea
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