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Hypotheses

Water films at near-zero matric potentials can enhance flow and
transport in unsaturated coarse sediments.

Films of sufficient thickness and connectivity permit significantly
faster flow than predicted by classical scaling theory.

Grain surface topography can exert strong controls on thick film
connectivity.
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Methods

Macroscopic measurements

Moisture characteristics (w. gravity correction)

Water vapor adsorption isotherms

Unsaturated hydraulic conductivities

Microscopic (grain surface, film) measurements

grain topography

water film thicknesses

water film transmissivities

Scaling analyses
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Results-Summary

Identified unsaturated flow in gravels as a frontier in vadose zone
hydrology.

Developed new approaches for measuring unsaturated properties of
gravels.

Identified significant intragranular porosity in Hanford basalt gravel.

Showed that grain surface topography strongly influences film flow.

Our measured K(ΨΨ) show that fast, unsaturated flow is possible in
Hanford gravels.
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