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Abstract
The behaviour of pesticides in water bodies adjacent to a single field is calculated for the registration in the EU with the surface water model
FOCUS TOXSWA. The calculated pesticide concentrations in the water and sediment layer describe the exposure over time, which is typically
characterized by rather short exposure peaks. The complete and very detailed information included in TOXSWA output files (*.cwa files) is
currently not further analyzed. However, *.cwa files could be of considerable use, specifically for analysis of how often a given concentration
is reached or how long a concentration may be expected to remain above a given threshold. Such results may be useful for refined estimates
of the acute or chronic risk (see E-LINK workshop, Brown & Asshauer 2007). For this purpose a new program (EPAT, Exposure Pattern
Analysis Tool) was developed. EPAT is an evaluation tool specifically designed for the analysis of TOXSWA output files but can also be used
for other concentration time series data in aquatic, terrestrial or other environmental compartments. EPAT analyses how long an exposure
above a certain level is observed and which maximum concentrations or peaks are reached. The analysis of exposure events may be
regarded relevant for the estimation of the chronic risk of an organism (e.g. how long an exposure above a given NOEC is observed), while
the analysis of maxima or peaks may be applied as a measure of the acute risk.
EPAT and a program manual can be downloaded at: http://rifcon.de/index.php?id=102

Introduction
Time-variable surface water exposure profiles of
pesticides are more often the rule rather than the
exception. FOCUS simulations are able to reproduce
the general characteristics of measured pesticide
concentrations in the water column of edge-of-field
water bodies (streams, ditches, ponds) and are widely
used in aquatic exposure assessment in the EU.
However, only the maximum concentrations and the
time weighted average concentrations up to 100 days
after the maximum peak are currently used in
pesticide exposure assessments in the EU evaluation
process, although FOCUS simulations produce much
more detailed results. Specifically, the FOCUS model
TOXSWA
produces
detailed
time-variable
concentration profiles. These could be used for risk
assessments to examine how often a given
concentration is reached or how long a concentration
may be expected to remain above a given threshold.
Such results may be useful for refined estimates of
both the acute and chronic risk (see E-LINK
workshops, Brown & Asshauer 2007, www.elinkinfo.org). To characterize the complex exposure
profiles simulated for stream, ditch and pond
environments, metrics or parameters that allow a
description of different exposure profiles are proposed
by the E-LINK-workshops (www.elink-info.org). These
parameters that describe exposure characteristics,
can be used to delineate exposure regimes for highertier effects studies.
For obtaining these metrics or parameters an
evaluation tool (EPAT, Exposure Pattern Analysis
Tool) was developed (figure 1). Special emphasis was
given to facilitate the analysis of time-variable
exposure patterns calculated by TOXWSA. However
other, user defined concentration patterns can also be
considered.

Figure 2. Definition of exposure events (concentration above a
given threshold), peaks and the background concentration (blue
lines) calculated in EPAT.

The key exposure parameters calculated by EPAT are:
•
•
•
•
•

Height of concentration peaks
Area under the curve (AUC) concentrations
Duration of exposure peaks
Interval between peaks
Height of a possible long-term background
concentration
• Frequency of peaks
• Time weighted average (TWA) concentrations
EPAT analyses “exposure events”. Events are defined
as periods during which pesticide concentrations
exceed a given threshold. One or more thresholds can
be defined by the user (additionally, events are always
analysed for a limit of quantification, LOQ, used as a
“zero level”). An illustration of the concept of exposure
events is shown in figure 2.
EPAT calculates all parameters for each event, such
as the maximum concentration, the number of
extrema, the area under the curve, the TWA or the
interval since the previous event.
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Figure 4. Graph of an exposure time series (top) and histogram
of the distribution of a parameter (here time weighted average
concentration,TWAC, bottom).

Additionally, for all events global maximum
concentrations, median values and percentiles are
calculated. Sample outputs are shown in figure 3.
The concentration profile can also be shown
graphically, together with the selected thresholds
which define an event, and parameter distributions
can be displayed as histograms (figure 4).

Conclusions

Figure 1. The Graphical User Interface (GUI) of EPAT.
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Functionality
EPAT works either with one or more (batch
simulations) surface water concentration files,
generated by the FOCUS model TOXSWA, or with
surface water concentration time series (hourly and
daily time resolutions) prepared by the user (e.g.
monitoring data).

EPAT makes it possible to analyse the exposure
profile in water or sediment after application of
pesticides in great detail, revealing how long or how
often given concentrations are reached or surpassed.
These analysis can give relevant information for the
estimation of the chronic risk of an organism (e.g.
how long an exposure above a given NOEC is
observed), or for a refined estimation of the acute risk
(e.g. when or how maxima or peaks are observed).
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Figure 3. Example output produced by EPAT: Analysis of events
(top left), moving window analysis (top right) and event summary
(bottom) .
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