RESEARCH IN PROCESS

Cyclospora: Potential Reservoirs and Occurrence in Irrigation Waters
SUMMARY

Cyclospora has recently been implicated in outbreaks associated with U.S. produce
imported from Mexico. Outbreaks have also been associated with drinking water.
Our goal is to determine if produce in the United States is at risk of contamination
from irrigation waters contaminated with human sewage (e.g., from faulty/leaky
septic systems) and treated effluent waters potentially used for irrigation water.
Large-volume irrigation water samples and raw sewage and treated wastewater
grab samples collected in Arizona and Texas will be concentrated by filtration and
examined for the presence of C. cayetanensis. This will allow a determination of any
risk from C. cayetanensis and to identify areas of potential risk. Also, a determination
of the occurrence of C. cayetanensis in raw sewage in produce producing areas,
such as, Yuma, AZ, and El Paso, TX, will allow an assessment of the incidence of C.
cayetanensis infection among these communities. Treated effluent wastewater is
released into watersheds and could potentially impact irrigation waters.

OBJECTIVES

The goal of the proposed study is to determine if produce in the United States is at
risk of contamination from irrigation waters contaminated with human sewage (e.g.,
from faulty/leaky septic systems) and treated effluent waters potentially used for
irrigation water.
1. Determine the occurrence of C. cayetanensis in irrigation waters in Arizona and
Texas. This will allow a determination of any risk from C. cayetanensis and to
identify areas of potential risk.

RESULTS TO DATE

100-liter irrigation and effluent (treated wastewater) samples and 1-liter influent (raw
sewage) samples have been collected from the Yuma, AZ region. 1-liter grab samples
have been collected for the detection of Escherichia coli from influent and effluent. Due
to the growing season in the Upper Rio Grande Valley in Texas/New Mexico, irrigation of
crop production fields will take place between April through September and samples will
be collected twice per month during the growing season. Irrigation, effluent (treated
wastewater) and influent (raw sewage) samples have been processed and stored in -80°C
awaiting quantitative PCR assay. A TaqMan probe-based qPCR assay is in the process of
being optimized for the detection of C. cayetanensis.

BENEFITS TO THE INDUSTRY

This study will allow us to determine if any risks exist from C. cayetanensis in irrigation
waters in Arizona and Texas. It will also allow us to determine if such risk exists, what
sources may be present, and potential options for reducing the risk. The occurrence
of C. cayetanensis in raw sewage in produce producing areas such as Yuma, AZ, and
the Upper Rio Grande, TX will allow an assessment of the incidence of C. cayetanensis
infection in these communities. Low or non-detectable levels of C. cayetanensis will
indicate that this organism is not epidemic and little risk exists from persons involved
in the production and harvesting of fresh produce.

2. Determine the occurrence of C. cayetanensis in raw sewage in produce producing
areas such as, Yuma, AZ, and El Paso, TX. This data will allow an assessment of the
incidence of C. cayetanensis infection among these communities.

METHODS

Four 100-liter irrigation/watershed water samples will be collected from canals
monthly over a 2-year period in Yuma, AZ and Upper Rio Grande Valley in Texas/New
Mexico for a total of 96 samples from each region and for a total of 192 samples over
the project period. To determine the incidence of C. cayetanensis in influent (raw
sewage) and effluent (treated wastewater) in produce producing areas in Arizona and
Texas, 1-liter grab samples of raw sewage and 100-liter treated wastewater will be
collected monthly over a 2-year period from 3 wastewater treatment plants (WWTP)
near agricultural fields in Yuma, AZ and El Paso, TX for a total of 36 each of 100-liter
samples and 1-liter grab samples collected from each region and for a total of 288
samples over the project period. A TaqMan probe-based quantitative PCR (qPCR) assay
will be developed for the detection of C. cayetanensis.
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