














Fracture

Rock Matrix



Fracture

Rock Matrix



Fracture

Rock Matrix



Fracture

Rock Matrix

















Fracture

Rock Matrix











(effective diffusion coefficient > free water diffusion coefficient)









•range of the fluid velocity
•residence time of the chemical constituents
•underlying heterogeneity



a continuum of responses can exist between
“diffusion” dominance and “advection” dominance



This is truly a remarkable result. . .

. . .a consistency between disparate geologic settings
over dimensions from 10’s of meters to kilometers. . .



. . .but there are significant challenges. . .

• Are there geologic controls that will a priori indicate the dominance
of diffusion over advection. . .(similar concerns exist in unconsolidated
porous media) ?

• What is the structure of the heterogeneity that controls the 
fluid advection. . . ?

Can we apply similar characteristics to heterogeneity in disparate
geologic settings  and over dramatically different length dimensions. . .?

• More challenges to be raised on Wednesday morning . . .
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