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Motivated by 
Ground Water Rule:

Physically based

Probabilistic
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Governing equationsGoverning equations

Sim Y, Crysikopoulos CV, 2000. Virus transport in unsaturated porous 
media. Water Resources Research 36(1):173-9.
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AirAir--water interfacial areawater interfacial area

Rose and Bruce (1949)*

*Rose, W., Bruce, W.A, 1949. Evaluation of capillary character in 
petroleum reservoir rock. Trans Am Inst Metall Eng, 186:127-42.



AirAir--water interfacial areawater interfacial area

†Kim H, Rao PSC, Annable MD. 1997 Determination of effective air-
water interfacial area in partially-saturated porous media using 
surfactant adsorption, Water Resources Research 33(12):2705-11.

‡Anwar AHMF, Bettahar M, Matsubayashi U. 2000. A method for 
determining air-water interfacial area in variably saturated porous 
media. Journal of Contaminant Hydrology 43:129-46.
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ViruloVirulo http://www.http://www.epaepa..govgov//adaada//
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Conclusions/QuestionsConclusions/Questions

Laplace transform solution of advection-
dispersion type equation

Monte Carlo method

Hydraulic conductivity and air-water interface 
most important

Publications: http://www.epa.gov/ada/

Predicting Attenuation of Viruses During Percolation in Soils:

1. Probabilistic Model (EPA/600/R-02/051a)

2. User’s Guide to the Virulo 1.0 Computer Model (EPA/600/R-02/051b)

Faulkner BR, Lyon WG, Khan FA, Chattopadhyay S. 2003. Modeling 
leaching of viruses by the Monte Carlo method. Water Research (in 
press).


