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ABSTRACT
Atrazine (ATZ) is a herbicide commonly used in the United States and several countries but it is a controversial
pesticide. Obesity, neuroendocrine effects, and birth defects have been associated with elevated levels of ATZ in
the environment. The type of soil and other environmental conditions affect the level of risk of ATZ
contamination in the environment. The Bioagent Transport and Environmental Modeling System has been used
in several countries to assess risk of biological/chemical contaminants in the environment. In this study,
BioTEMS and geographic information systems were used to identify relative risk in Bulloch County, Georgia,
an area important to agricultural production in the southeastern United States.
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I. INTRODUCTION
Atrazine (ATZ) is one of the top two herbicides used in the U.S. and it is commonly used on commercial golf
courses and lawns in the southeast. It is routinely found as a contaminant in surface and ground waters in areas
of corn production [1, 2]. ATZ is moderately persistent under normal soil conditions and has low to moderate
water solubility [3]. Although beneficial to crop production, atrazine has been shown to act on the
neuroendocrine system and to have adverse health effects in unborn children and women; however, there has
been some criticism of this research [4] ATZ has also been implicated in obesity in the U.S. [5]. Atrazine is no
longer registered for use in Europe but the U.S. EPA has continued to approve its use in the United States [6].
In the state of Georgia, over 50 products containing ATZ are approved for use in agriculture, commercial and/or
home use [7].
Corn production in Bulloch County, Georgia, USA ranks 25" in the state [8]. Over 85% of the soil in Bulloch
County is composed of sand and sandy loam [9]. The label for the pesticide recommends that Atrazine not be
applied to these types of soil near the water table [10], yet it is sold in stores in Bulloch County, including
popular stores like Walmart and Lowes, and can be purchased online. The questions could be asked, how often
do consumers know the soil type and risk of contamination of their well water, and what is the relative risk of
applying ATZ to their immediate environment? A risk map of Bulloch County was developed to assist ATZ
users in making the decision of, if and where they should apply ATZ.
ArcGIS geospatial analysis software, Statistica software and the Bioagent Transport and Environmental
Modeling System (BioTEMS) were used to analyze geographic information and conduct data analysis.
BioTEMS has been used for modeling biological and chemical weapons defense, and infectious diseases in
several countries [11, 12]. BioTEMS utilizes up to several hundred abiotic and biotic factors to produce risk
and vulnerability assessments for biological agents and infectious diseases. Examples of biotic and abiotic
factors include pathogen strain, vector/host relationship, vectorial capacity, host/vector physiology, colonization
ability, population dynamics of hosts and vectors, soil, shade, and weather conditions, such as wind,
temperature, precipitation, and shade. Analytical methods within BioTEMS include artificial intelligence, fuzzy
logic, niche analysis, and general additive regression. BIoTEMS was used in the present study to indentify the
relative risk of ATZ in Bulloch County (Figure 1). Based upon this information, a person should consider the
label, type of soil, depth of water table and the risk of exposure to family members before applying Atrazine to
kill weeds in their lawn.
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Figure 1. Atrazine Risk to Soil and Well Water if Applied to Lawns and Farms in Bulloch County, Georgia,
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