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Cryptosporidium parvum, an enteric pathogen, causes cryptosporidiosis in humans and cattle. Ob t — ——
Oocysts are the encysted, environmental form of this obligate pathogen and are primarily spread jective Lalamilo Poamoho
through the feces of the infected host. Young calves are particularly susceptible to infection and . fo; 2acn HI smlltype N (Island of
oocysts from livestock operations can be transported from agricultural watersheds to both surface were assessed by XRD analyses wit
waters and shallow ground water. Oocysts cannot be easily killed by chlorination; so sand or To compar_e the fate and transpo_rt O.f OOCyStS anc_i post-processing by Rocklock software Order Inceptisol Oxisol
sand/anthracite filtration often serves as the primary mechanism for removal during water treatment. other colloids through low organic/high metal oxide + The amorphous nature of these soils Particle Density (g/cm?) 2.37 2.66
Mgst studies assessing t_he transporﬁ behavior of ooc)_/sts in soils have employed “permanently_ charged Oahu soil (e_g_, Poamoho OXiSOI) and high organic ! . makes them difficult to identify and Bulk Density (g/cm?) 0.6 11
soils” (PCS) that are typically found in temperate regions throughout the globe. However “variably i i i i i - characterize Porosity 0.70 0.68
charged soils” (VCS) predominate in many tropical regions (e.g., Hawaii, Brazil, Puerto Rico) and in the volcanic ash Hawaii soil (e-g-’ Lalamilo InceptISOI) - + Bulk density and porosity were pH(1:1, KCl) 58 53
southeastern United States. Unlike PCS, the charge on VCS is highly pH-dependent, because these soils = by weight differential for dry packed Dygftop soil) (mm) 0.10-0.21 0.50-0.70
generally have an abundance of highly reactive metal hydroxide surface functional groups. Although '- T o aa  2nd water-saturated columns Nomel orials (e %6
the iron and aluminum oxides in VCS promote sorption of negatively charged oocysts, aquifers in [ B - [ on-clay materials (wt %)
regions characterized by VCS may still be vulnerable to C. parvum contamination because of warmer s s s e Quartz 09% %
temperatures and higher dissolved organic matter (DOM) content. DOM has been shown to reduce H Lot Labradorite Feldspar 12-16% 0%
removal efficiency in PCS. Few studies have addressed transport of oocysts in VCS soils. exparmaniat gt @ e Vagnetite 23% 0%

In our study, transport and attachment experiments involving two compositionally different soils i Hematite 0% 58%
from Hawaii were conducted using oocysts-sized microspheres and formalin- inactivated oocysts. L ¢ Maghemite 15% 17-19%
“Poamoho” soil, from the island of Oahu is of volcanic origin that has undergone intense weathering. Organic matter 36-43% 0%
Consequently, it has a very high iron oxide and clay content. The much younger Lalamilo soil, derived Total non-clay. 82-84% 24-32%
from volcanic ashes of the island of Hawaii, is comparatively fine-grained with a high organic content. . f Clay Materials
Transport of microspheres and oocysts within preferential flow paths was observed for the Poamoho - & . = Ferruginous Smectite 7-13% 0-5%
soil, suggesting that oocysts contamination of ground water cannot be ruled out. Although a high- Poamoho Amorphous Kaolinite 003% 20-44%
degree of attachment also occurred in the Lalamilo soil, attachment was much more reversible, - ‘The primary composition of the Lalamilo soils is soil organic ‘The Poamoho soils have high clay content Mlite 7-9% -L7%,
suggesting that, once contaminated, this soil could serve as a potential reservoir for oocysts that could L . % - matter (~40%) and iron in the form of maghemite (15%), a (~70%) and iron oxide as maghemite (17%) Halloysite 0% 14-24%
subsequently result in the contamination of surface and ground water during storm events. mineral formed by the oxidation of magnetite and hematite (59) Total dlay 16-18% 58-76%

Breakthrough curve of oocysts and microspheres in Poamoho soil
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