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Outline

Motivation for this research
Characterization of Cryptosporidium parvum oocysts

Effect of heterogeneity on oocyst transport in an
intermediate-scale aquifer tank

Effect of ionic strength and secondary minimum on
oocyst deposition

Comparison of oocyst and microsphere transport

Importance of straining on oocyst transport
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Cryptosporidium parvum Oocysts

Source

University of Arizona,
Sterling Parasitology
Laboratory

Preparation

live, heat-treated, and
formalin-inactivated

Detection
DAPI stain

epifluoresence
MICrosScopy

flow cytometry



Cryptosporidium parvum Oocysts
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Aquifer Tank Experiment

Tank Setup

4.15 m length x (50-30) cm height x 10 cm width
head difference 20.0 cm, velocity: 10.0 m d-!
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Aquifer Tank Experiment
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Aquifer Tank Experiment




Aquifer Tank Experiment

Deposition in column experiments
oocysts, formalin inactivated
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Aquifer Tank Experiment

Breakthroughs in

Tank

oocysts

flow cytometry
epifluorescence

MICroscopy

microspheres

fluorimetry
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Aquifer Tank Experiment
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Column Experiments

Injection
oocCysts
heat-treated

microspheres
4.1 pm

carboxyl-
modified quartz sand
fluorescent L =71cm

: 0 =0.43
solution d.=0.21 mm
pH 5.6-5.8

I varied

flow rate
2 mL min1




Column Experiments
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Column Experiments
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Column Experiments
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Column Experiments

Effect of DLVO secondary minimum
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Stagnation Point Flow Experiments
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Stagnation Point Flow Experiments
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Stagnation Point Flow Experiments
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Column Experiments

Straining
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Conclusions

Heterogeneity
m physical > geochemical
(grain size) (surface charge)

Ionic strength
m oocyst deposition depends on ionic strength

Secondary minimum
m oocyst deposition occurring in secondary minimum

Surrogate
m microsphere transport similar to oocyst

Straining
m significant process for ~4 um particles in 210 pm sand
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