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Abstract:

Groundwater contamination by pesticides has been documented in thirty-eight states. Regionally, seven
pesticides have been detected in Montana groundwater. Solute transport models such as LEACHM,
PRZM and CMLS have become increasingly important tools for predicting the fate of chemicals
applied to soils. Computer simulation models based on analytical solutions of the convective dispersion
equation (CDE) have been developed to screen pesticides for their leaching potential, to screen soil
mapping units for pesticide leaching potential, and to predict the fate of chemicals at specific locations.
Despite growing interest in the application of solute transport models such as LEACHM for predicting
chemical movement in soils, there have been relatively few studies conducted to test model
performance under field conditions. Groundwater tracers used in validation studies differ in their
suitability for studies of solute transport in soils. Bromide has long been accepted as a good soil water
tracer, however Br has recently been shown to be absorbed by plants. Under these conditions Br mass
would not remain constant in the soil profile. In situ transport studies involving fluorobenzoate tracers,
bromide and 14C ring-labelled dicamba (3,6-dichloro-2-methoxybenzoic acid) were performed to
evaluate tracer suitability, pesticide behavior and to validate the Leaching Estimation and Chemistry
Model (LEACHM) under field conditions in a silt loam Montana soil. Prior to field work, a laboratory
study was conducted to develop methodology for the analysis of fluorobenzoate tracers using an ion
chromatograph (IC) equipped with an electrical conductivity detector. Two successive field studies
were then conducted at a field site near Manhattan, MT during the summers of 1991 and 1992. Two
treatments, fallow and crop (Hordeum vu/gare L.), over three different water regimes were established
perpendicular to a single line source irrigation system. The IC methodology developed allowed for
expedient analysis of fluorobenzoate tracers and Br Results of tracer evaluation indicated that
significant plant uptake of Br occurred. Leaching of tracers and dicamba occurred to depths greater
than 1.0 m. Dicamba's primary metabolite- 3,6-dichlorosalicylic acid (DCSA) was less mobile and
persisted longer than dicamba LEACHM performed best under 1991 field conditions relative to 1992
field conditions. Evidence of preferential flow was greatest in the 1992 field data where decaying plant
roots from the previous study possibly contributed to the discrepancies between predicted and observed
data.



