
Week 13 
 

Contaminant Transport Modeling 
 
12.1. Solute and Particle Transport 
 
Advection 
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Particle Transport 
 
 
Basic Concepts of Dispersion 
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12.2. The Mathematics of Mass Transport 
 
Mass Transport Equations 
 
Mass inflow rate - mass outflow rate =  change in mass storage with time 
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The Diffusion Equation 
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Laplace's equation when the left hand side=0. 
 
The Advection-Diffusion Equation 
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For isotropic conditions, 
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The one-dimensional form 
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The Advection-Dispersion Equation 
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Mass Transport with Reaction 
 
Mass inflow rate - mass outflow rate +/- mass production rate = change in mass storage with time 
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Boundary and Initial Conditions 
 
Constant concentration  Fixed concentration 
Pulse-type loading with 
  constant concentration  Fixed concentration 
Exponential decay with 
   source centration>0   Fixed concentration 
Exponential decay with 
   source centration>Ca  Fixed concentration 
Constant flux with 
   constant input concentration Variable flux 
Pulse-type loading with 
   constant input concentration Variable flux 
 
 
 


