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Hazard Assessment

GROUNDWATER UBIQUITY SCORE: A SIMPLE
METHOD FOR ASSESSING PESTICIDE LEACHABILITY
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(Received 29 June 1988; Accepted 18 October 1988)

Abstract — Government agencies at both the state and federal levels now face increasing pressures
to assess the likelihood of pesticide occurrence in well-water supplies. Screening methodologies are
required in order to determine which pesticides now in use should receive the greatest attention with
respect to groundwater, and in order to determine whether elaborate and expensive groundwater
testing should be required in order to register a new pesticide. Several screening techniques have
been proposed recently, some based on threshold values for critical physical properties of the pes-
ticide, and others based on mathematical models of the leaching process. A different approach is
taken in this paper, whereby an index is derived based entirely on the physical properties of those
pesticides that have been found either leachable or essentially immobile. The index is based on
graphical examination of a plot formed by two widely available pesticide properties: half-life in soil
(1$5") and partition coefficient between soil organic carbon and water (K,.). Other physical prop-
erties, such as water solubility, octanol/water partition coefficient, and volatility from soil, have
often been invoked as indicators of leachability, but they are found in this paper to have no use-
ful power in discriminating between “leachers” and “nonleachers.” Scores assigned with the new
screening index agree with the results of several recent well-water monitoring programs, even though
point-source events are thought to be responsible for some of the observed contamination. A nomo-
gram is given that reduces the task of calculating the index to simply placing a straight edge on a
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diagram.
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INTRODUCTION

There are immense differences in the degree to
which pesticides exhibit the propensity to leach.
Most importantly, pesticides have varying degrees
of mobility in soil, by virtue of their different ten-
dencies to sorb onto soil as percolating water
encounters soil surfaces. Some pesticides, partic-
ularly those which are anionic at environmental
pH’s, move almost as freely as water through soil
{1]. On the other hand, large and highly lipophilic
chemicals such as DDT move very slowly through
soil, because they are nearly always sorbed within
immobile soil particles {1]. In addition, pesticides
undergo chemical transformations and other dis-
sipative processes at rates which also vary greatly
from one chemical to the next. The persistence of
pesticides ranges from highly recalcitrant materi-
als such as DDT (half-life of many years) [1-4], to
the almost ephemeral phosphate insecticides, some
of which have hydrolysis half-lives of only hours
[1-4].

Several authors have proposed screening meth-
ods for determining whether a pesticide is likely to
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leach to groundwater in detectable quantities [2-
8]. Some have attempted to set threshold values
for a physical property or set of properties which,
when exceeded, should indicate that the chemical
will leach [3,8]. Others have proposed very simple
analytical or numerical models which are run using
the measured or estimated properties of the chem-
ical in order to predict the likelihood of its leach-
ing [2,4-7].

A different approach is taken in this paper.
Groups of compounds are examined that have
been categorized with respect to their leachability,
and for which consistent sets of physical proper-
ties have been collected. To this extent, the method
is similar to that recently used by the California
Department of Food and Agriculture (CDFA) to
assess leachability [3]. Unlike the CDFA, however,
no numerical cutoffs for any single property will
be sought. Instead, properties of the chemicals
representing soil mobility and soil persistence are
plotted together and examined graphically in order
to define a region that appears to contain the
leaching compounds.

As used in this paper, the term leachability
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