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To better understand the impacts of host rock properties 
on subsurface gas transport, a multi-scale modeling and 
laboratory experiment approach has been undertaken.  
Coordinated adsorption experiments, molecular modeling, 
and transport modeling will allow us to better understand the 
effect of chemical and physical interactions at the gas-surface 
interface with the goal of better predicting flow and transport 
in porous media.  The work presented here focuses on the 
results of transport calculations with an emphasis on the 
sensitivity of transport times to model input.  A framework 
has been developed that allows for later incorporation of 
experimental and molecular-scale modeling results. 

Previous studies have found that gases are transported to 
the surface mostly by flow along faults and fractures driven 
by barometric pressure variations.[1]  Diffusive transport in 
the surrounding matrix also plays an important role.[2] 

In this work, radionuclide gas transport in a variety of 
subsurface settings (natural rock/mineral phases with a 
variety of pore size distributions, fractured/damaged phases) 
is investigated to look at the transport mechanisms that drive 
gas migration in the subsurface toward the Earth’s surface. 

The PFLOTRAN subsurface flow and reactive transport 
code [3] has been used to perform an array of subsurface gas 
transport calculations over 1D and 2D domains.  The primary 
input variables of pressure, temperature, porosity, 
permeability, diffusion coefficient, and matrix partition 
coefficient were varied over expected ranges to obtain 
transport time over a fixed domain.  Results also include gas 
concentration (saturation) profiles as a function of time, 
including cumulative amounts reaching the ground surface 
for each gas component (i.e., “breakthrough”). 

Finally, a parameter sensitivity analysis was used in order 
to provide insight into the relative importance of the 
uncertain input variables to the calculated transport times.  
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