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Structure of Seminar

> Preferential Flow and Vadose Zone

> Preferential transport of solute/biocolloid
Cryptosporidium parvum oocysts through
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Preferential Flow
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AN g > By-pass transport phenomena

> Process

» Concentration of flow into
channels at soil surface or
subsurface

> Types




Preferential Transport of Cryptosporidium

» Characterize the fate and transport of Cryptosporidium
in the subsurface environment
» Modeling of solute and biocolloid transport

Issues

» Cryptosporidium parvum




Laboratory Experiments

» Laboratory column experiments
» Cryptosporidium parvum

from calves feces
> Rainfall simulation event
» Different porous media:
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Microbiology Analysis

» Oocysts Visualization & Viability
» Immunofluorescence Staining

»Dye Permeability Assay
»Soil extraction protocole

»>Tween & gradient concentration




Results

> Visualization of preferential flow path

> Visualization, quantification of oocysts
> Breakthrough curves (BTC)

> Cryptosporidium distribution and water saturation in soil




Visualization of Fingered Flow

Water Fingered Flow in Sand
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BTC of Cl and Oocysts & Soil Profile
Distribution of Water and Oocysts

1 cm/hr rainfall, 12 /20 sand
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BTC of Cl and Oocysts & Soil Profile
Distribution of Water and Oocysts

2 cm/hr rainfall, 12/20 sand
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BTC of Cl and Oocysts & Soil Profile
Distribution of Water and Oocysts

1 cm/hr rainfall, 12 /20 sand
with two water repellent interfaces layers
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BTC of Cl and Oocysts
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Schematic and Model for Preferential Flow

A’ Exponential loss of solutes/colloids

C = C, exp(—At)
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Observed &
Predicted BTC
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Unsaturated Zone and Bank Filtration

e Unsaturated zone and its ¢ Unsaturated zone and its
occurrence in bank role in fate and transport of
filtration contaminants




Take-home Messages

» Demonstrated fast transport of Cryptosporidium parvum
oocysts by fingered and macropores flow through vadose
zone

» Experiments results suggest that human pathogens, like
Cryptosporidium parvum oocysts, can be rapidly
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