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Introduction

Tracer Gas Transport Model

Fluctuations in barometric pressure induce oscillatory flow of gases in the vadose zone. In a dual porosity 
system, this oscillatory flow can transport contaminant or tracer gas buried beneath the surface to the surface 
in a process known as barometric pumping. The efficiency of barometric pumping is dependent on the relative 
permeabilities and porosities of the fracture and matrix, as well as the frequency of the barometric pressure 
oscillation. However, gas adsorption in the matrix has often been neglected as tracer gases are generally 
assumed to be conservative.

Retention Factor Approach Validation and Verification

Local Equilibrium Assumption
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Continuing Development
Figure 2. PFLOTRAN and analytical solution of peak displacement

versus time under various gas retention factors

Figure 1. Conceptual figure of relationships in a three-phase local equilibrium 
approximation transport model using finite volume discretization
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