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Abstract
Pesticide particles pose a risk to public
health, especially when dispersed from areas
having intensive agricultural activities to population
centers. Here, we investigate the transport and
deposition of these particles from pesticide
applications on agriculture fields in Yuma &
Maricopa County, Arizona. We use CALPUFF,
which is an EPA-supported atmospheric dispersion
program, to simulate the time- and space- varying
dispersion of these particles. We configure
CALPUFF within an ensemble framework by
incorporating uncertainties in key parameters that
control concentration downwind. In particular, we
conduct ensemble simulations by perturbing
emissions, chemical lifetimes, and deposition
rates, as well as key meteorological inputs (e.g.,
wind,
temperature)
in
CALPUFF.
These
simulations will be compared using pesticide
measurements collected in 2012 in Yuma County
from colleagues in the College of Public Health.
Outdoor air, yard soil, and house dust values are
available for 21 farm workers’ homes for pesticides
such as bifenthrin and permethrin. The results are
expected to help assess whether dispersion of
pesticide particles will increase exposure and
health risks to nearby residents.

Background
Agriculture in
Yuma plays an
important role in Yuma’s economy.
Yuma county is responsible for 90% of
all leafy vegetables in the United States,
from November to March. Large
amounts of pesticides are applied
frequently in Yuma County. Pesticide
particles may pose a risk to public
health. This study
aims to use
CALPUFF to simulate time- and spacevarying dispersion of these particles.
We expect the results of this study to
help in finding ways to identify the
potential risk of pesticide dispersion for
farmers and residents in Arizona.

Do pesticide particles affect nearby Yuma residents?

http://www.lacooperativa.org/pesticides-and-farmw orkers/

www.jobmonkey.com/uniquejobs/crop-dusting/

These images show three common methods of
pesticide spray. We will study 21 pesticide
applications on 10 fields over Yuma in 2011 (see
Google map for site location). The amount of
pesticides applied ranges from 4-14 pounds across
these sites. We assume that these pesticides will
be dispersed as water particles, with prescribed
median droplet diameter, and lambda-cyhalothrin
as its active gradient.
www.pri.org/file/pesticide-applicationjpg

How will these pesticide particles be dispersed?

www.weblakes.com

We will use PC-based atmospheric dispersion
model,
CALPUFF
(driven
by
WRF
meteorology) to simulate pesticide dispersion.
Ensemble of runs will be conducted using an
ensemble of model input parameters (shown
in schematic).
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