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UNIT III 

TRANSPORT OF CONTAMINANTS  

3.1 Contaminant transport in sub surface  

 Introduction to contamination transport 

 Definition of contamination transport 

 Diffusion in contaminant transport 

 Advection in contaminant transport 

 Dispersion in contaminant transport 

 Advection, Diffusion, Dispersion – Governing equations 
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TRANSPORT OF CONTAMINANTS 

3.1 Contaminant transport – Advection, Diffusion, Dispersion 

Introduction to contamination transport 

Contamination of subsurface soils and ground water formations is a pervasive 

environmental problem that has proven to be extremely difficult to remediate. Cleanup of 

contaminated subsurface environments is complicated both by the physical nature of the 

formation and the behavior of contaminants introduced to the formation.  

The myriad of materials that have been introduced to the subsurface environment 

have resulted in excessive levels of heavy metals, organic and inorganic chemicals and 

bacteriological agents. The contaminant materials can exist in the subsurface in different 

phases; attached to the soil solids, dissolved in the ground water, or occupying the pore 

spaces as a separate gaseous or liquid phase. Properties of the phase(s) in which 

contaminant materials exist in the subsurface influence the potential mobility of the 

contaminants.  

What is the contamination transport? 

Once a chemical enters the subsurface several transport mechanisms occur that aid in the 

spreading of the contamination. These mechanisms include diffusion, advection, 

mechanical dispersion, and hydrodynamic dispersion. 

What is diffusion in contaminant transport? 

Diffusion is the process by which a contaminant in water will move from an area of greater 

concentration toward an area where it is less concentrated. 

What is advection in contaminant transport? 

Advection refers to the transport of contaminants at the same speed as the average linear 

velocity of groundwater.  

What is dispersion in contaminant transport? 

Dispersion is the spreading in longitudinal and transversal direction due to the complex 

movement of particles through tortuous pores with varying microscopic velocities. 

Advection, Diffusion, Dispersion – Governing equations 



ROHINI COLLEGE OF ENGINEERING AND TECHNOLOGY 

CE 8018 – GEO-ENVIRONMENTAL ENGINEERING  

 

 

The advection equation is the partial differential equation that governs the motion of a 

conserved scalar field as it is advected by a known velocity vector field. It is derived using 

the scalar field's conservation law, together with Gauss's theorem, and taking 

the infinitesimal limit. 

The advection equation 

                 

 

Dispersion Equation 

 

 

https://en.wikipedia.org/wiki/Partial_differential_equation
https://en.wikipedia.org/wiki/Scalar_field
https://en.wikipedia.org/wiki/Velocity_field
https://en.wikipedia.org/wiki/Conservation_law
https://en.wikipedia.org/wiki/Gauss%27s_theorem
https://en.wikipedia.org/wiki/Infinitesimal
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Diffusion Equation 

 

 

  

 

 

 

 

 

 

 

 

 

 


