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A new model is developed for the prediction of unsaturated hydraulic conductivity,
K as a function of moisture content,θ. TheK(θ) estimates are obtained using labo-
ratory measurements of moisture retention and saturated hydraulic conductivity, and
a saturation-dependent tortuosity (τa) based on the immiscible fluid (air-water) in-
terfacial area. A correspondence between the real and idealized media is established
by using the laboratory-measured soil moisture retention curve to calculate the in-
terfacial area. Our method uses commonly used retention functions andK(θ) mod-
els. TheK(θ) predictions for 22 coarse-textured, repacked Hanford sediments agree
well with measurements; the agreement is especially good for the interfacial area
based Brooks-Corey-Burdine and van Genuchten-Burdine models. For the samples
analyzed, theτabased Burdine tortuosity model results in more accurate predictions
than theτabased Mualem tortuosity model, and provides a better match at lowθ be-
tween the measured and predictedK than the standard, widely used predictive models
that are based on the fitted moisture retention and saturated conductivity. While results
based on the new model appear promising in predictingK(θ) for the repacked, sandy
soils considered in this study, a further testing is needed using undisturbed sediments
and other soil textures.


