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Solute Transport Modeling using Streamline Simulation
in a Heterogeneous Aquifer with Multiple Contaminant Sources

SeungPil Jung - Jonggeun Choe*
School of Civil, Urban & Geosystem Eng., Seoul National University

ABSTRACT

This study presents a contaminant transport model suitable for a 2-dimensional heterogeneous aquifer with multiple -
contaminant sources. It uses a streamline simulation, which transforms a multi-dimensional problem into muitiple 1-
dimensional problems. It runs flow simulation, streamline tracking, and calculation of contaminant concentrations by
turns. The mode! is verificated with a Visual MODFLOW by comparing contaminant concentration distributions and
breakthrough curves at an observation well. Due to its fast simulation, it can be applied to time consuming simulations
such as in a fine-grided aquifer, an inverse modeling and other applications.
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Table 1. Input Data used for the Verification

Aquifer size (mxm) 7,500%7,500
Number of gridblocks 30%30
Conductivity (m/s) 0.0001
Porosity 0.3
Dispersivity (m) 0.1
Injection well head (m) 2,000
Production well head (m) 20
Simulation time (days) 10,000

Table 2. Input Data used Visual MODFLOW for the
Verification

. Hybrid MOC/
Advection term MMOC(HMOC)
Dispersion and reaction terms Implicit GCG Solver
Simulation time (days) 10,000
Particle tracking method first-order Euler algorithm
Maximum number of particles 100,000
Minimum number of particles per cell 2
Maximum number of particles per cell 30
7500 m
/d O Injector
&
/@‘ Producer
¢ Observer

7500 m

O

Fig. 1. System size and well locations for the comparison study.
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Fig. 2. Concentration distributions by Visual MODFLOW and the model in this study.
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Table 3. Contaminant Source Data

Location (m, m) Concentration (mg/L)

(8625, 6875) 100

(7625, 5125) 50

Table 4. Input Data used in the Simulation

Aquifer size (mxm) 10,750%9,000
Number of gridblocks 43%36
Porosity 03
Advection-dispersioﬁ ratio 10
Injection well head (m) 2,000
Production well head (m) 20
Simulation time (days) 1,600
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Fig. 5. Conductivity distribution used in the simulation.
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