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Preface

The TOXSWA model calculates exposure concentrations to be used in the ecotoxicological
risk assessment of pesticides for the aquatic ecosystem. It was released in April 1996 and
TOXSWA model version 1.2 has been introduced into the pesticide registration procedure
of The Netherlands in June 1999. It then replaced the simpler SLOOT.BOX model in
order to be able to better estimate chronic exposure concentrations and to differentiate the
estimation of exposure concentrations according to regional characteristics, like possible
pesticide entry routes or water body dimensions.

In the 1990s, the European Commission felt the need to harmonise the calculation of
predicted environmental concentrations (PEC) of active substances of plant protection
products in the framework of the EU Directive 91/414/EEC. Therefore, FOCUS (FOrum
for the Co-ordination of pesticide fate models and their USe) was started. FOCUS is based
on co-operation between scientists of regulatory agencies, academia and industry. Several
working groups were installed; one of these was the FOCUS Surface Water Scenarios
working group. The objective of the group was to develop a set of standardised modelling
scenarios for three different entry routes into surface water: drift, drainage, runoff and
erosion because any model calculation needs a scenario. The FOCUS Working Group on
Surface Water Scenarios has chosen a specific set of models to account for the different
entry routes. The TOXSWA model was chosen for the estimation of the final PECs in
surface waters.

The developed EU FOCUS Surface Water Scenarios consist of water bodies that have a
transient flow regime caused by variable water entries by runoff or drainage via
macropores. The released TOXSWA model version, 1.2, was suitable to simulate slow
flows in Dutch ditches, but could not simulate the behavior of pesticides in small surface
waters with highly variable discharges and water levels. Therefore, the TOXSWA model
was expanded by including a transient flow module and it was coupled to the runoff and
erosion model PRZM and the drainage model MACRO. The TOXSWA model together
with its Graphical User interface (GUI) and database is the FOCUS_TOXSWA tool.

The FOCUS_TOXSWA model, including its graphical user interface and database, was
developed from 1998 up to 2002 by a project team consisting of pesticide research
scientists of Alterra and software engineers of WISL, Wageningen Software Labs. The
Dutch Ministry of Agriculture, Nature and Food Quality funded the TOXSWA
development.

Erik Querner (Alterra) and John Hollis (NSRI, Cranfield University, UK) contributed to
the water flow concepts in FOCUS_TOXSWA; their contributions are gratefully
acknowledged. Also Erik van den Berg (Alterra) is thanked; for doing the final quality
check of this document.

This manual describes the FOCUS_TOXSWA model, version 2.2.1, released in December
2005. It is an updated version of FOCUS_TOXSWA_1.1.1, released in May 2003, in which
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bugs have been repaired and the simulation of water-sediment studies is now possible. This
version of the FOCUS_TOXSWA tool is intended to simulate so-called standard Step 3
FOCUS Surface Water Scenarios, as well as higher-tier FOCUS Surface Water Scenarios.
FOCUS_TOXSWA 2.2.1 always needs to be coupled to an output file of the runoff and
erosion model PRZM or of the drainage model MACRO to obtain the transient flow
regime in the TOXSWA water body.

This document is an update of Appendix L, the TOXSWA_in_ FOCUS User Manual, of
the final report of the Working Group on FOCUS Surface Water Scenarios (FOCUS,
2001), that can be found at the FOCUS website of the Joint Research Centre of the EU in
Ispra, Italy (http://viso.eijrc.it). It also replaces the draft version of this manual of 27
September 2002. An e-mail address for communication with the developers is given in this
manual. Users of TOXSWA are encouraged to report difficulties and errors they
experience, as well as suggestions for improvement.

10 Alterra-rapport 586



Summary

The TOXSWA (TOXic substances in Surface WAters) model has been developed to
calculate exposure concentrations, which are used in the ecotoxicological risk assessment of
pesticides for the aquatic ecosystem.

TOXSWA simulates the behaviour of pesticides in a water body at the edge-of-field scale,
L.e. a ditch, pond or stream adjacent to a single field. It calculates pesticide concentrations,
Predicited Environmental Concentrations (PECs) and Time Weighted Average Exposure
Concentrations (TWAECs), in both the water and sediment layers. FOCUS_TOXSWA
simulates a transient hydrology and it simulates pesticide fluxes resulting from drainage,
surface runoff, and erosion as well as instantaneous entries via spray drift deposition. In
order to simulate the flow dynamics in an edge-of-field water body in a realistic way, the
field-scale system is defined as the downstream part of a small catchment basin.

TOXSWA considers four processes: (i) transport, (ii) transformation, (iii) sorption and (iv)
volatilisation. In the water layer pesticides are transported by advection and dispersion,
while in the sediment diffusion is included as well. Sorption to suspended solids and to
sediment is described by the Freundlich equation. Sorption to macrophytes is described by
a linear sorption isotherm. Pesticides are transported across the water-sediment interface by
advection (upward or downward seepage) and by diffusion. In the FOCUS surface water
scenarios, transport across the water-sediment interface takes place by diffusion only. The
water body system in TOXSWA has been described with the aid of a water balance that
accounts for all incoming and outgoing water fluxes. The variation of the water level in
time has been calculated in two different ways, for ponds and for watercourses (ditches and
streams).

This report presents the FOCUS_TOXSWA 2.2.1 model. The most important new
features of the FOCUS_TOXSWA model compared to TOXSWA 1.2 are:

- entry of pesticides and water via drainage and via runoff

- off-line coupling to drainage model MACRO and to runoff model PRZM

- simulation of variable hydrology

- input data stored in a relational database

- FOCUS Step 3 completely set up via linkage with SWASH

The present FOCUS_TOXSWA tool is intimately linked with the FOCUS_SWASH tool
(van den Berg e a/, 2005). SWASH has been developed to prepare all run inputs needed by
the different FOCUS surface water tools, to run a FOCUS surface water scenatio.

The user can access the FOCUS_TOXSWA system through the Graphical User Interface.
The Graphical User Interface is linked with a relational database (SWASH/TOXSWA
database) for easy data access. The Graphical User Interface (GUI) generates the input
files for the TOXSWA model and calls the model. Summary of input and output can be
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viewed with the TOXSWA GUI. More comprehensive outputs (particularly time-series)
can be viewed with the GUI as well.

To execute simulations with TOXSWA, values for all input parameters are required.
Guidance is given for estimating parameters with the aid of information from other
sources. Some best guesses are given in case the relevant information is not available.

As an example of a simulation with FOCUS_TOXSWA the setup of a run and its

simulation is demonstrated for a water-sediment system. The simulation is compared with
measurements using the graphs in the TOXSWA GUIL

12 Alterra-rapport 586



1 Introduction

1.1 General

This document is a guide to the use of TOXSWA (TOXic substances in Surface WAters), a
simulation model developed to assess pesticide exposure concentrations (PECs) in water
and in sediment, for use in the EU registration procedure. The TOXSWA model together
with its Graphical User Interface (GUI) and database is the FOCUS_TOXSWA tool.

TOXSWA simulates the behaviour of pesticides in a water body at the edge-of-field scale,
L.e. a ditch, pond or stream adjacent to a single field. It calculates pesticide concentrations
in both the water and sediment layers. FOCUS_TOXSWA simulates a transient hydrology
and it simulates pesticide fluxes resulting from drainage, surface runoff, and erosion as well
as instantaneous entries via spray drift deposition. In order to simulate the flow dynamics
in an edge-of-field water body in a realistic way, the field-scale system is defined as the
downstream part of a small catchment basin.

The present FOCUS_TOXSWA tool is intimately linked with the FOCUS_SWASH tool
(van den Berg ez a/, 2005). SWASH is developed to prepare all run inputs needed by the
different FOCUS-surface water tools, to run a FOCUS surface water scenario as defined by
the FOCUS surface water scenarios working group. It sets up the so-called standard Step 3
exposure calculations in which the FOCUS Drift Calculator, the FOCUS_MACRO tool
for drainage entries, and the FOCUS_PRZM_SW tool for runoff/erosion enttries have
been coupled to the FOCUS_TOXSWA tool for fate in surface waters.

This document has been written for FOCUS_TOXSWA version 2.2.1, which consists of
the following parts:

TOXSWA model FOCUS version 2 (= 2.1.2.F2, Nov 2005)
TOXSWA shell FOCUS version 2 (= 2.5, Nov 2005)
SWASH/TOXSWA database FOCUS version 1 (= 2.2, 9 May 2003)

FOCUS_TOXSWA version 2.2.1 is linked with the FOCUS-SWASH version 1.1,
consisting of:

SWASH model=shell FOCUS version 1 (= 2.1)

SWASH/TOXSWA database FOCUS version 1 (= 2.2, 9 May 2003)

FOCUS_TOXSWA version 2.2.1 reads the output files *.m2t from MACRO or *.p2t from
PRZM, which have been prepared with the aid of the SWASH and the MACRO or PRZM
tool, respectively. The used versions of the two last-mentioned tools are stated in SWASH,
tab information, button Versions. The FOCUS Version Control Working Group is
responsible for version control and distribution of all FOCUS tools.

FOCUS_TOXSWA version 2.2.1 is loosely coupled to the IMAG Drift Calculator, version

1.2 (Holterman and van der Zande, 2003). It calculates spray drift deposition onto the
ditch, used in the Dutch registration procedure for standard as well as refined risk
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assessments. Moreover, spray drift deposition onto FOCUS-like water bodies can be
calculated.

1.2 Main differences between TOXSWA 1.2 and FOCUS_TOXSWA

TOXSWA 1.2 is used in Dutch pesticide registration for first and higher tier assessments.
Higher tier assessments include the interpretation of field studies for pesticide registration.
TOXSWA 1.2 can be downloaded via http://www.toxswa.pesticidemodels.eu .

The main improvements in FOCUS_TOXSWA are:

- entry of pesticides and water via drainage and via runoff

- simulation of transient hydrology

- off-line coupling to drainage model MACRO and to runoff model PRZM

- time step in water layer automatically optimised to decrease run time

- monitoring of run via on-screen reporting

- input data stored in database

- easy selection and combination of scenarios, application schemes and substances in
Graphical User Interface

- management of runs in projects

- FOCUS Step 3 completely set-up via linkage with SWASH

- serial execution of multiple runs that are in 1 project

- link to IMAG Drift Calculator

1.3  Installation and registration

Official FOCUS_TOXSWA versions can be downloaded from the website of the Joint
Research Centre in Ispra, Italy (http://viso.eijre.it/focus/). Notice that the installation of
TOXSWA is the third step of the complete installation of the FOCUS surface water
software package. Installation of SWASH and TOXSWA is explained in the read_me_first
and read_me_TOXSWA text files (Appendix 3). Installing comes down to first installing
SWASH and next installing TOXSWA.

If you encounter problems in installation of TOXSWA, contact us at

toxswa-swash@wur.nl.

FOCUS_SWASH, the shell, that prepares the input files for the TOXSWA model,
performs all runs of a specific project and presents the main output. All input and output
files of TOXSWA are located at C:\SWASHProjects\projectname \TOXSWA, except the
lateral entries input files. The lateral entries files *.m2t made by MACRO, and *.p2t made
by PRZM are located at C:\SWASHProjects\projectname\MACRO\cropname or
C:\SWASHProjects\ projectname \PRZM \ cropname, respectively.
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Users of FOCUS models can register at the JRC website in Italy. When you have registered

there, you are not yet registered as a TOXSWA user. We recommend you to register as a

TOXSWA at our website. Registered users have some benefits over non-registered users:

0 You will be put on the TOXSWA mailing lists. Through the mailing list, we will inform
you about updates, bugs and reports.

O You can obtain the source code upon request.

Registration as a TOXSWA user will become possible by the end of 2006 via:

www.pesticidemodels.eu.

1.4  Reporting of errors and support

Users of TOXSWA are encouraged to report difficulties and errors they experience as well
as suggestions for improvements to:

toxswa-swash@wur.nl.

For errors related to running FOCUS scenarios, please contact:

focus.helpdesk@jrc.it

1.5 Documentation

This manual gives guidance for the use of FOCUS_TOXSWA 2.2.1. A general description
of the TOXSWA model is given in this manual. The theory and mathematical formulations
of the pesticide processes in the TOXSWA model have been reported by Adriaanse (1996,
1997), with additions for the effect of temperature on transformation and volatilization

parameters in Beltman and Adriaanse (1999a). A sensitivity analysis of the first version of
TOXSWA (1.0), released in 1996, is reported by Westein ez a/. (1998).

How the use of FOCUS_TOXSWA fits in the simulation of the FOCUS surface water
scenarios is documented in FOCUS (2001). Adriaanse e al (2003) presented, via
FOCUS_TOXSWA calculations, the effect of some FOCUS scenario assumptions on
calculated exposure concentrations.

FOCUS_TOXSWA will often be used in combination with SWASH. The use of SWASH
is reported by Van den Berg ef o/ (2005) and the programmers guide of SWASH by Te
Roller ez al. (2002).

1.6  Structure of user manual
Chapter 2 gives an overview of the modelled system in TOXSWA and a description of the

pesticide processes. Chapter 3 gives the user’s guide for the command line version of
FOCUS_TOXSWA. The ASCII input files and the output files, made by TOXSWA during
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a simulation, are discussed. Chapter 4 gives the users’ guide for the TOXSWA Graphical
User Interface. The inputs of all the screens that can be opened by the users are discussed
as well as the graphs that can be viewed. Chapter 5 gives guidance on the parameterization
of the model. In Chapter 6 it is demonstrated how to setup a non-FOCUS simulation with
FOCUS_TOXSWA, using a water-sediment study as an example.

16 Alterra-rapport 586



2 Model description

2.1 Ovetview

The TOXSWA model describes the behaviour of pesticides in a water body at the
edge-of-field scale, i.e. a ditch, pond or stream adjacent to a single field. It calculates
pesticide concentrations in the both water and sediment layers. In the water layer, the
pesticide concentration varies in the horizontal direction (varying in sequential
compartments), but is assumed to be uniform throughout the depth of each
compartment. In the sediment layer, the pesticide concentration is a function of both
horizontal and vertical directions.

water layer volatilization

sorption

macrophytes \
transformation /

suspended solids

water phase

sorption
advection
transport: advection, dispersion T diffusion
sediment layer ¢
transformation sediment material sorpien liqui
< > quid phase

transport: advection, dispersion, diffusion

Figure 2.1 Processes in TOXSW.A

TOXSWA considers four processes: (i) transport, (i) transformation, (iii) sorption
and (iv) volatilisation (Figure 2.1). In the water layer pesticides are transported by
advection and dispersion, while in the sediment diffusion is included as well. The
transformation rate covers the combined effects of hydrolysis, photolysis (in cases
where this is accounted for in the experimental set-up used to derive this parameter
value) and biodegradation. The processes transformation and volatilization are a
function of temperature (see Appendix 1 for theory). Metabolites are not directly
considered but can be represented by performing separate runs and adjusting
substance application rates for maximum percent formed and molecular weight
changes. Sorption to suspended solids and to sediment is described by the
Freundlich equation. Sorption to macrophytes is described by a linear sorption
isotherm but this feature is not used in the TOXSWA in FOCUS model used for the
FOCUS surface water scenarios. Pesticides are transported across the water-sediment
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interface by advection (upward or downward seepage) and by diffusion. In the
FOCUS surface water scenarios, transport across the water-sediment interface takes
place by diffusion only.

The simulated water body system is two-dimensional and consists of two subsystems:
a water layer containing suspended solids and macrophytes and a sediment layer
whose properties (porosity, organic matter content and bulk density) vary with depth.
The vertical cross section of the water subsystem has a trapezoidal shape. In the
water layer subsystem, the pesticide concentration is assumed constant in the wetted
cross section, so it is only a function of the horizontal direction. In the sediment
subsystem, the pesticide concentration is a function of both the horizontal and
vertical directions. Water and sediment exchange pesticide mass through the wetted
perimeter of the water body.

The mass balance equations for the water and sediment layers are solved with the aid
of a generalised finite-difference method. For the numerical solution, the water layer
is divided into a number of nodes in the horizontal direction. Below each water layer
node, an array of nodes is defined for the sediment layer (see Figure 2.2). Distances
between the nodes in the water and sediment layers are in the order of magnitude of
metres and millimetres, respectively.

181E 18

Fignre 2.2 Structure of the TOXSW.A water body system: one water layer subsystem and many sediment
Ssubsystems

FOCUS_TOXSWA handles transient hydrology and pesticide fluxes resulting from
drainage and surface runoff (including erosion), as well as instantaneous entries via
spray drift deposition (Figure 2.3). In order to simulate the flow dynamics in an edge-
of-field water body in a realistic way, the field-scale system is defined as the
downstream part of a small catchment basin.
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Figure 2.3 Possible entry routes of pesticides into field ditches

The water body system in FOCUS_TOXSWA has been described with the aid of a
water balance that accounts for all incoming and outgoing water fluxes. The
incoming fluxes include the discharge from the upstream catchment basin (base flow
component plus runoff or drainage component), the runoff or drainage fluxes from
the neighbouring field, and, as appropriate, the precipitation and upward seepage
through the sediment. The outgoing fluxes are composed of the outgoing discharge
of the water body and, if desired, a downward seepage through the sediment. The
water fluxes in the modelled system vary in time as well as in space, i.e. with distance
in the water body. The water level in the water body varies in time, but it is assumed
constant over the length of the water body.

The TOXSWA model does not simulate the drainage or runoff/erosion processes
itself, but uses the fluxes calculated by other models as entries into the water body
system of TOXSWA. For this purpose, the MACRO in FOCUS model for drainage
and the PRZM in FOCUS model for runoff/erosion create output files that list the
water and mass fluxes as a function of time on an houtly basis. TOXSWA uses these
output files as input to calculate the hydrologic and pesticide behaviour in the
appropriate water body systems.
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FOCUS pond scenario

e

4500 m? field delivering drainage or
runoff (+ erosion from 20 m margin around pond)

- to maintain '
min. water depth of 1.00 m

FOCUS pond
30x30x~1.0m
(I x wxd)

Pond outflow

Figure 2.4 The pond as defined in the FOCUS Surface Water Scenarios

The variation of the water level in time has been calculated in two ways. For a pond
(Figure 2.4), outflow is assumed to occur across a weir and the water level in the
pond is derived with the aid of a classical Q (h) relation for a broad-crested weir
(Ministere de la Coopération, 1984). In the case of a watercourse (Figures 2.5 and
2.0), the following approach has been taken: the watercourse is part of a channel
(‘representative channel’), representing the average conditions in the catchment
considered with respect to channel width, bottom slope and bottom roughness.
Responding to the discharge coming out of the upstream catchment basin, the water
level in the representative channel is calculated by either assuming uniform flow
conditions for which the Chézy-Manning equation can be applied, or by assuming a
backwater curve' in front of a weir, of which the water level at a certain distance
represents the water level in the TOXSWA watercourse (Chow, 1959).

! Profile of water surface elevation above a specified reference level along a flow path, usually
upstream from an obstruction
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FOCUS ditch scenario

Weir to maintain
min. water depth of 0.30 m

2 ha,

Brai from upsti
J not treated with pesticide

Figure 2.5 The ditch as defined in the FOCUS Surface Water Scenarios

N6 02

FOCUS stream scenario

Weir to maintain
min. water depth of 0.30 m

Runoff from upstream 100 ha,
| of which 20 ha treated with pesticide

faa |
Figure 2.6 The stream as defined in the FOCUS Surface Water Scenarios

-

2.2 Limitations

TOXSWA was developed to estimate exposure concentrations of aquatic organisms
in ditches, implying that it was not meant to simulate large water bodies like lakes or
rivers. Neither is TOXSWA designed for simulations on a regional scale.

In the current registration procedure, chronic exposure of organisms to pesticides is
tested in laboratory tests executed for a maximum of 28 days. Initially, this was also
the period TOXSWA has been developed for. That is the reason we did not include
formation of additional sediment by sedimentation of suspended solids. Therefore,
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increases in sediment thickness and deposition of suspended solids on the bottom
have not been incorporated in TOXSWA. Neither has resuspension been included.

The sediment has been divided vertically into subsystems in the direction of flow in
the watercourse (see Figure 2.2). These subsystems are composed of thin horizontal
layers (segments), in which pesticide concentrations are calculated, determined by the
pesticide concentrations in the overlying water layer. It has been assumed that lateral
interaction between the sediment subsystems does not occur.

TOXSWA does not include the possible variation of transformation rate in time
caused by e.g. changes in acidity and intensity of light. In estimating the parameters
for transformation, one should keep in mind which period one wants to characterise.
To obtain a 24 h representative transformation rate, one may e.g., average the
transformation parameters determined with and without light, weighing them for the
duration of the day and night period.

It should be stressed that TOXSWA is a model, hence a simplification of reality. One
should therefore always be cautious when drawing conclusions from the simulation
results. Keep in mind that the quality of the model results is limited by the quality of
the input data. Therefore, careful selection of the input data is of utmost importance.
Experiments are done to calibrate and verify the results of model simulations. When
the fate of a pesticide in an experiment is simulated with the aim of obtaining realistic
concentrations, accompanying experiments in the laboratory with water and
sediment from the experimental site should be done to parameterize the model
correctly.
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3 User’s guide for the command line version of
FOCUS_TOXSWA

This chapter contains a description of the command-line version of
FOCUS_TOXSWA. The command-line version is interesting for those who want to
use FOCUS_TOXSWA without using the shell. It is interesting for performing
FOCUS Step 4 or other higher-tier exposure calculations, uncertainty- and sensitivity
analyses or inverse modelling exercises. In all other cases, we recommend the use of
FOCUS_TOXSWA Graphical User Interface (Chapter 4). This interface has some
distinct advantages, such as automatic generation of input files, data-storage in a
relational database, easy access to scenarios, and an integrated viewer. Please realize
that the command-line version is only suitable for experienced users.

3.1 Running the model

After you have installed the model (Appendix 3), a copy of the TOXSWA kernel
(toxswa_focus.exe) will be available in the TOXSWA directory of the SWASH
directory. Copies of input files are available in the SWASHprojects folder after
running an example project in FOCUS_TOXSWA. It is a good practice to copy all
input files to a working directory. Do not edit the original files, so they can serve as a back-up.
The TOXSWA directory in the SWASHprojects directory contains the following two
input files:

= A general input file, *.txw

» A meteo input file *. met

The third input file can be found in the MACRO or PRZM directory of the
SWASHprojects directory, depending on whether the run has a lateral entry of
drainage or runoff/erosion.

= Drainage input file, *.m2t

»  Runoff/erosion input file, *.p2t.

Of course, simulations should be performed with the MACRO or PRZM model
before the drainage input file or runoff/erosion input file are available in the

SWASHprojects directory.

You can change the name of the input files, but the extensions are fixed.

Assuming that the TOXSWA is installed in the directory C:\SWASH\TOXSWA,
you can start the model by typing:

CASWASH\TOXSWA\toxswa_focus RunID

where RunlD is the first part of the name of the general input file. If, for example,
the name of the input file is testl.txw, you can start the TOXSWA kernel by typing:
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CASWASH\TOXSWA\toxswa_focus testl

The Run ID has a maximum length of nine alphanumerical characters. If you wish to
run the model several times, it may be handy to create a batch file “toxswa.bat”,
which contains the following two lines:

@echo off
CASWASH\TOXSWA\toxswa_focus testl

If the batch file is put in the working directory, the model can be run by typing
toxswa_focus, followed by the RunID.

Because the command-line version is only suitable for experienced users, the user is
responsible for composing a run with consistent input from entry routes, including
spray drift deposition.

3.2 Overview of input and output files

The input for TOXSWA is organised in three input files. The files are:

*.txw Main TOXSWA input file
*.met Meteorological data
*.m2t or *.p2t Lateral entries data of respectively drainage or runoff/erosion

The files plus the name of the meteo input file and the path and name of the
drainage or runoff/erosion input file are described in the Sections 3.3.1 to 3.3.3.

The program produces a minimum of three and a maximum of 48 output files. The
echo file, the summary file and the file containing all warnings and errors are always
created. All other files are optional and present data for the entire system at specific
locations. An overview of all output files is listed in Table 3.6.

Output that is given for selected segements in the files *.cs1, *.mw1, *.ms1 and *.db1
can be given for up to 9 selected locations in the water body. Then the file name
extension changes allong, for example for the *.cs# files the extensions allocated are
*.cs2, *.cs3, *.cs4, etc. The numbers 1 to 9 are allocated in order of increasing water
layer segment number.

When the option gp_hyd (in *.txw) is 2 or 3, only the *.hdr (binary file containing all
data on hydrology) is generated. When gp_Jyd is hereafter set at 1, the hydrology
results stored in *.hdr are reused.

The contents of the output files are described in more detail in the Sections 3.3.4 to

3.3.10. The *.hdr is not described because this file is a binary, intermediate file used
by TOXSWA. Some of the output files were too large to show completely in this
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manual. If results are given for e.g. many time steps, only some first time steps are
shown followed by dots.

The header and some general properties of the output files are extensively discussed
in the description of the *.sum file (Section 3.3.4.1).

Table 3.6 Overview of output files

General

*.ech Echo of all TOXSWA input

*err Warning and error messages

*.sum Summary of input and output

Hydrology

*.hyb Water balance terms as a function of time

Representative channel

*.rcl Time-dependent characteristics of the representative channel including boundary
condition for watercourse

*rc2 Representative channel ; backwater-curves and boundary condition watercourse
at selected times

Concentrations

*.cwa Concentrations as a function of time for all segments of the water layer

*.csl Concentration as a function of time in the sediment subsystem under selected
segment of the water layer

Drainage/ Runoff

*.mfl Echo of pesticide fluxes entered via drainage or runoff as a function of time:

mass flux of input by drainage as a function of time
Mass balances

*.mwa Mass balance of the entire water layer as a function of time

*mwl Mass balance of selected segment of the water layer as a function of time

*.msa Mass balance of the top layer selected of the entire sediment (all sediment
subsystems of water body) as a function of time

*.ms1 Mass balance of the top layer selected of the sediment subsystem under selected
segment of the water layer as a function of time

* .mob Monthly water and mass balances

Distributions

*.dba Distribution of substance in water layer and top layer selected of sediment as a
function of time

*.dbl Distribution of substance in water layer and top layer selected of sediment as a

function of time at selected segment of water layer

3.3  Description of input and output files

3.3.1 The TOXSWA input file *.txw

The *.txw file contains values for all parameters needed to execute a simulation run.
In the header of the file the model and GUI versions and some general information
about the run inputs are given. The information in the header is not read by
TOXSWA, so it does not affect the run. The file is divided into five sections:

e Run characteristics
e Definition of water layer and sediment
e Hydrology of water bodies
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e DPesticide loadings
e Substance properties

An example of a *.txw file is shown in Figure 3.1. In Table Al in Appendix 2 all
parameters in the *.txw file are listed with their units, including a short description
and the range of values that can be entered. The same information, except the
ranges, is also given in tables 3.1 - 3.5 in this chapter.

Note that not all parameters have to be entered for each simulation. E.g. for a run
with a pond, the parameters concerning watercourses are not needed in the *.txw file.
The TOXSWA GUI writes only parameters to the *.txw file that are needed for the
run and parameters that are obligatory for TOXSWA.

TOXSWA input file
for TOXSWA model version : TOXSWA 2.1.2_F2
made by TOXSWA GUI version : TOXSWA GUI 2.5

File name : C:\SwashProjects\project H_ sw\toxswa\00002d_pa.txw
Contents : Input for TOXSWA 2.1.2_F2 simulation
Creation : 23-jan-2006, 14:44

Characteristics of run

Run id = 00002d_pa

Substance : Dummy compound H_sw
Crop : Cereals, winter
Water body type : focus_ditch
Application method : ground spray
Application rate of first application : 1.0000 kg/ha

Number of applications : 1

Remarks :

ook X R o Gk X o b X X b ok X Ok ok kX % ok % X

prname = "project_H_sw" 1 Name of project (max 25 pos)

locname = "D6 (Meteo station: Thiva)* I Name of location (max 35 pos)

runcom = "FOCUS Run*® 1 Comments for run (max 35 pos)

op_hyd =0 1 Hydrology simulation control
option

met = "Thiva.met”

rodr =

“c:\swashprojects\project_h_sw\macro\cereals_winter\macro00002_p.m2t*

stdate = "01-Jan-1986" I unit: -
endate = "30-Apr-1987* I unit: -
chastdatemet "Jan-1977"

chaendatemet = "Dec-1994*

deltwb = 600. I unit: s

deltouth =1 I unit: h

nwbsy =1 I unit: -

iwbsy = 10 I unit: -

ktop = 12 I unit: -

ntcurve =1 I unit: -

tcurvedate = "01-Jan-1986-04° ! unit: -

op_hyb =1 1 00002d_pa.hyb (water balance)

op_mfl =1 1 00002d_pa.mFl (echo of drainage or runoff entries)
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rcl (basic information on repr. channel)

rc2 (additional information on repr. channel)
cwa (concentrations water layer)

csl (concentrations sediment sub-system)

water layer)

segment water layer)

all sediment sub-systems)
sediment sub-system)

substance in total water body)
substance segment nr wl)

mob (monthly water and mass balances)

op_rcl =1 1 00002d_pa.-
op_rc2 =1 1 00002d_pa.-
op_cwa = 1 1 00002d_pa.-
op_csl =1 1 00002d_pa.-
op_mwa = 1 1 00002d_pa.mwa (mass balance
op_mwl = 1 1 00002d_pa.mwl (mass balance
op_msa = 1 1 00002d_pa.msa (mass balance
op_msl =1 1 00002d_pa.msl (mass balance
op_dba = 1 1 00002d_pa.dba (distribution
op_dbl =1 1 00002d_pa.dbl (distribution
op_mob = 1 1 00002d_pa.-
*
*  Section 2: Definition of water layer and sediment
*
xdit = 100.00 I unit: m
xfb = 0. I unit: m
xeb = 0. I unit: m
nxnodit = 10 I unit: -
lesedit = 10.00 I unit: m
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
wibot =1.00 I unit: m
sisl = 1.0E-05 I unit: -
wdhFl = 0.01 I unit: m
coss = 15. ! unit: g/m3
raomss = 0.09 I unit: -
dwmp = 0. I unit: g/m"2
castwl = 0.0000 I unit: g/m"3
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
coair = 0. I unit: g/m"3
zwb = 0.10000 I unit: m
zebb = 0. I unit: m
nznowb = 14 I unit: -
lesewb = 0.00100 I unit: m
0.00100
0.00100
0.00100
0.00200
0.00200
0.00200
0.00500
0.00500
0.01000
0.01000
0.01000
0.02000
0.03000
bdwb por tor
800.0 0.60 0.
800.0 0.60 0.
800.0 0.60 0.
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800.0 0.60
800.0 0.60
800.0 0.60
800.0 0.60
800.0 0.60
800.0 0.60
800.0 0.60
800.0 0.60
800.0 0.60
800.0 0.60
800.0 0.60
* unit: kg/m"3
Idis = 0.0150 I unit:
castwb = 0.0000 1 unit:
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
*
*  Section 3: Hydrology of water bodies
*
gseif = 0. 1 unit:
colot = 0. I unit:
op_vafl = 1 I unit:
op_hd =0 I unit:
delthy = 600. I unit:
wdh = 0.500 1 unit:
op_powc = 1 I unit:
lerc = 1000. I unit:
botslrc = 0.0001 I unit:
wibotrc =1.0 1 unit:
sislrc = 1.0E-05 I unit:
Qbaserc = 3.706 I unit:
arrc = 2. I unit:
crestbodyrc = 0.40 I unit:
wicrestrc = 0.5 I unit:
kManlm =25.0 I unit:
alphaen =1.2 I unit:
Qbasewc = 3.706 I unit:
arupwc = 2. 1 unit:
leplot = 100. I unit:
leerwc = 20. I unit:
*
*
*
*  Section 4: Pesticide loadings
*
*
op_ldsd = 1 I unit:
op_lddr = 1 I unit:
op_Ildro = 0 I unit:
ntldsd = 1 I unit:
chatldsd applot mldsd
"30-Dec-1899-00" 1000.0 1.927

28
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* unit: - g/ha mg/mn2
stxldsd = 0.00 I unit: m
enxldsd = 100.00 I unit: m
opl_lddr = 2 I unit: -
op_lddrhd = 0 ! unit: -
stxlddr = 0.00 I unit: m
enxlddr = 100.00 I unit: m
op_ldupbound = 0 I unit: -
rasuupbound = 0.00 I unit: -

*

*

* Section 5: Substance properties
suname = "H_sw"
mamol = 300.00 I unit: g/mol
psat = 1.000E-07 I unit: Pa
tepsat = 293.15 ! unit: K
mepsat = 95000.0 I unit: J/mol
cosol = 1.000E+00 I unit: g/m"3
tesol = 293.15 I unit: K
mesol = 27000.0 I unit: J/mol
kdmpdit = 0.00000 I unit: m"3/kg
kdomssdit = 0.05800 I unit: m"3/kg
coobkomss = 1.00E-03 I unit: kg/m"3

Figure 3.1 Excample of *.txw; input file for FOCUS_TOXSW.A

3.3.1.1 Section 1: Run characteristics

This section contains some general information, names and paths of input files,
simulation settings and output options. Table 3.1 presents the parameters in the
sequence in which they appear in the *.txw file and gives a short explanation of each
parameter.

General information
The name of the project, the location and some run comments can be entered.

Hydrology sinmulation

When a run needs to be repeated many times, this option enables reduction of
simulation time in case the hydrology inputs are not changed. The default option is
op_hyd = 0, the hydrology and mass balances are both simulated. The intermediate
hydrology file, *.hdr (unformatted, binary file containing all hydrology data), is not
prepared then. The option ¢p_hyd = 1 can be used to reduce simulation time,
provided that the intermediate hydrology file is available and the simulation can skip
the calculation of the hydrology. The intermediate hydrology file is available after
simulation with option op_Ahyd is 2 or 3. Using op_hyd = 2, TOXSWA verifies the
availability of the intermediate hydrology file. When the intermediate hydrology file is
present, TOXSWA skips the calculation of hydrology. When the intermediate
hydrology file is not present, TOXSWA simulates the hydrology first and generates
the *hdr file. With op_lyd = 3 only the hydrology of the run is simulated and the
*.hdr file is generated.
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Table 3.1 Parameters in section 1 of the *.tw file

Parameter

General information
prname

locname

runcom

Hydrology simulation
op_hyd

Input files
met
rodr

Simulation and meteo data periods

stdate DD-MMM-YYYY
endate DD-MMM-YYYY
MMM-YYYY

chastdatemet

chaendatemet
Simulation options
deltwb

deltouth

nwbsy

iwbsy
ktop
ntcurve
tcurvedate
Output files
op_hyb
op_mfl
op_rcl
op_rc2
op_cwa
op_csl
op_mwa
op_mwl
op_msa
op_msl
op_dba
op_db1

op_mob

30

Unit

MMM-YYYY

DD-MMM-
YYYY-HH

Description

name of project
name of location
comments for run

simulation control option:
l'op_hyd = 0 Run hydrology and then substance
lop_hyd =1 Assumes hydrology output and assumes
*.hdr file present
' op_hyd = 2 Runs hydrology if no *.hdr file
! op_hyd = 3 Runs only hydrology

path and name of meteo file *.met
path and name of *.m2t or *.p2t file

starting date of simulation in TOXSWA

end date of simulation in TOXSWA

starting month for which average temperature is given in *.met
file

last month for which average temperature is given in *.met file

calculation time step for sediment

time step for output (except for hydrology output)

number of segments in water layer, coupled to sediment sub-
systems, for which output is wanted

segment number in watet layer at/or under which output is
wanted

number of upper segments forming the top layer for which the
PEC sediment will be calculated

number of selected times for additional output on calculations
in representative channel

selected times for additional output (date and hour)

detailed water balance water layer

echo of drainage or runoff entries

basic data; characteristics representative channel, only for
watetcoutrses (ditch or stream)

additional data; characteristics representative channel, only for
watercourses (ditch or stream)

concentrations in water layer

concentrations in sediment sub-system

mass balance of water layer

mass balance of specified segment in water layer

mass balance of sediment

mass balance of specified sediment sub-system in sediment
distribution of substance in total water body (water layer and
sediment)

distribution of substance in specified segment water layer and
underlying sediment sub-system

monthly water and mass balances
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Input files

The names of the meteo file (*.met) and the drainage file (*.m2t) or the runoff file
(*.p2t) have to be entered. When they are in the same directory as the *.txw file the
paths do not have to be given. When a file is in a different directory than the *.txw
file the path has to be indicated as well.

Simulation and meteo data periods

The starting and end dates of the simulation have to be entered in seconds, using the
indicated format. Chastdatemet is the starting month for which an average temperature
is given and chaendatemet is the last month for which an average temperature is given.
These dates should correspond with data that feature in the *.met file, not necessarily
the first and last data in that file.

Simulation options

The calculation time step for sediment (de/swb) has to be entered. The time step for
output (deltonth) defines the output time step in hours of the mass balance. The
output of the hydrology is always given on an hourly basis and thus needs to be
specified.

Nwbsy is the number of water layer segments with their underlying sediment
subsystems for which output is desired. Iwbsy is the segment number for which the
output is desired.

The number of upper segments of the sediment (k7gp), called the top layer should be
entered. The pesticide concentration will be calculated as an average in this top layer,
and presented in the output.

It is possible to obtain output on the hydrology of the representative channel (output
files *.rc1 and *.rc2; see Section 3.3.6 for details). This is only possible for variable
flow in watercourses, as the pond and constant flow situations do not simulate a
representative channel. The parameters needed for output of the *.rc2 file are nzcurve
and zurvedat. Ntcurve 1s the number of times for additional output on calculations in
the representative channel (e.g. profile of backwater curve) and Zervedate is the
selected time for additional output.

OQutput files

The output files desired (gp_hyb....op_mob) have to be selected in this section. The
contents of each output file are described in Section 3.3.4 — 3.3.10.

3.3.1.2 Section 2: Definition of water layer and sediment

In Section 2 of the *.txw file all parameters concerning the water layer and the

sediment are specified. Table 3.2 presents the parameters in the sequence in which
they appear in the *.txw file with a short explanation on each parameter.
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Table 3.2 Parameters in Section 2 of the *.txw file

Parameter Unit Description

Water body

xdit m the length of the water body (buffers excluded)
xf m length of front buffer

xe m length of end buffer

nxnodit - number of segments in water body

nxnofb - number of segments in front buffer

nxnoeb - number of segments in end buffer

lesefb m lengths of each segment in front buffer

lesedit m lengths of each segment in water body

leseeb m lengths of each segment in end buffer

wibot m bottom width of water body

sisl - side slope, hotizontal /vertical

wdhfl m water depth defining perimeter for exchange between water layer —
sediment hy,

coss g/m’ concentration of suspended solids, ss

raomss - mass ratio of organic matter, Mom, ss, i suspended solids

dwmp g/m? dry weight of macrophyte biomass per m? bottom, DW

castwl g/m> initial total mass concentration of pesticide in water layer, c*, for segments
in x direction (buffers included)

Air

coair g/m> constant background concentration of pesticide in air

Sediment

zwb m depth sediment (end buffer excluded)

zebb m depth end buffer sediment (0. if none)

nznowb - number of segments in sediment (end buffer excluded)

nznoebb - number of segments in end buffer (0 if none)

lesewb m thickness of each segment in sediment

leseebb m thickness of each segment in end buffer (0 if none)

bdwb kg/m? bulk density dry sediment material, g, (as a function of depth, end buffer
excluded)

por - porosity (volume fraction void water), € (as a function of depth, end buffer
excluded)

tor - tortuosity, A (as a function of depth, end buffer excluded)

raomwb - mass ratio organic matter of dry sediment material, Momyb (as a function of
depth, end buffer excluded)

1dis m dispersion length

castwb g/m> initial mass concentration pesticide in sediment, c*, for the total number of
segments in z direction (nznowb, end buffer included)

Water layer

The lengths of the water body (xd7/) and its front (xfb) and end (xeb) buffers have to
be entered as well as the corresponding number of segments (nxnodit, nxnofb, nxnoeb).
The maximum total number of segments (mxnodit + nxnofb + nxnoeb) that the
program can handle is 25 + 500 + 25. For FOCUS scenarios, the length of the
buffers have been fixed at zero, because reversed flow does not occur (the buffers
prevent numerical problems when the direction of the water flow may become
reversed during simulation). Because both buffer lengths are zero, their numbers of
segments and segment lengths are not needed in the *.txw file. The cumulative
lengths of /esedit have to be equal to the total length xdiz. This also applies for the
buffers.
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The geometry of the water body is defined by the width of the bottom wibot and the
side slope sis/. The side slope is the slope of the walls of the water body, defined as
the horizontal distance divided by the vertical distance (Figure 6 in Adriaanse, 1996).

The water depth-defining perimeter wdhfl defines which parts of the slope of the
water body have to be taken into account for exchange between water layer and
sediment. It should be smaller than the water depth in the water body. Therefore,
when a variable flow is simulated wdhf/ should be smaller than the lowest water level
occurring in the period simulated. The parameter wdlf] is also used to indicate that a
water-sediment study should be simulated. When wdlf/ is negative, TOXSWA
simulates only the vertical column of sediment below the water layer, which equals
the system as it is in a water-sediment test system. When wdf is zero or positive a
trapezium-shaped sediment system is simulated (see Adriaanse, 1990).

The water depth in the water body wdh has to be entered in Section 3 of the *.txw
file. It is needed when a constant flow is simulated. It is a dummy value for variable
flow simulations.

Furthermore, the concentration of the suspended solids, its organic matter contents
and the dry weight of the macrophyte biomass per m” water body bottom have to be
entered.

For each segment (mxnodit + nxnofb + nxnoeb) the initial concentration in the water
layer castw/ (¢') has to be entered. This is the total concentration, so including mass
adsorbed to suspended solids

Air

The concentration in the air is used to determine the concentration gradient between
the water phase and the atmosphere in order to calculate the volatilisation through
the water surface. In the absence of data, we generally select the concentration in the
air to be zero. '

Sediment

The thickness of the sediment layer zwb and of the end buffer zebb as well as the
corresponding number of segments for the sediment and its end buffer have to be
entered. The maximum number of segments (#znowb + nznoebb) that the program can
handle is 50 + 10. At the boundary between the water layer and the sediment z
equals zero; from there, the z co-ordinate increases with depth. The sum of the
segment thickness /sewh must be equal to the total thickness of the sediment gwb.
This applies for the end buffer as well.

The parameters described next are time-independent data for the sediment. For each
of the nznowb segments the bulk density of the dry sediment material, followed by the
porosity, the tortuosity and the mass ratio of organic matter to dry material should be

! Coair can not be entered via the User Interface, but has to be changed in the *.txw file with a text
editor.
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entered, starting with the top segment. Next, the dispersion length /s for the
sediment should be entered.

Finally the initial concentration for every segment in the sediment should be entered.
Note that this initial concentration represent the total concentration of pesticide
present in the segment, i.e. in the solid phase and in the liquid phase of the sediment.

3.3.1.3 Section 3: Hydrology of water bodies

Section 3 of the *.txw file contains all parameters concerning the hydrology of the
water body. Table 3.3 presents the parameters in the *.txw file in the sequence in
which they appear, with a short explanation of each parameter. Depending on the
option for constant or variable flow and whether a pond or a watercourse is selected
the relevant parameters need to be specified.

Seepage

A constant seepage/infiltration flow gsesf from the contributing plot into the water
body (negative values) or out of the water body (positive values) can be entered. For
upward seepage (negative values), the concentration in the seeping water (colof) can

be specified.

Simulation options

With the switch, gp_vafl constant or variable flow can be selected. TOXSWA then
uses only the parameters concerning the selected option. Other parameters are
dummy values. The switch gp_Ad has to be set to zero if the drainage or runoff file
contains fluxes on an houtly basis, and the switch has to set to 1 if the entry files
contain fluxes on a daily basis. The calculation of the hydrology is done
independently of the mass balance and needs its own calculation time step de/thy.

Constant flow
The constant water depth in the water body (wdh) and the constant flow velocity (#)
in the pond or in the watercourse need to be entered if gp_vaf/ = 0.

Switch pond/ waterconrse

With the switch gp_powe a pond or a watercourse is selected. The watercourse can be
a ditch or a stream, depending on its characteristics, like bottom slope and size of
water fluxes that enter the watercourse. The pond has one segment in the water layer
and consequently, one sediment sub-system. The watercourse can be 1 to nxwotot
segments long (define in Section 2 of the *.txw file). In order to simulate variable
flow (op_vafl = 1) in a realistic way, the field-scale system is defined as the
downstream part of a small catchment basin. Therefore additional parameters
describe this system.
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Table 3.3 Parameters in Section 3 of the *.txw file

parameter unit
Seepage

gseif m3/m2.d
colot g/m>
Simulation options
op_vafl -
op_hd -
delthy s
Constant flow

wdh m

u m/d

Switch pond/ water-course
op_powc -

Pond

arpo ha
arerpo ha
Qbasepo m3/d

crestbodypo = m

wicrestpo m
Watercourse

lerc m
botsltc -
wibotrc m
sislrc -
Qbaserc m3/d
arrc ha

crestbodyrc m

wicrestrc m
kManlm m 1/3)/s
alphaen -

Qbasewc m3/d

arupwc ha
leplot m
leerwc m
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Description

constant, upward or downward seepage through sediment, expressed as
volume of drained or supplied water divided by contributing plot area
and time

concentration of pesticide in upward seeping, incoming water

switch for: constant flow of water (i.e. discharge and water depth are no
function of time or space) or a variable flow because of incoming
runoff or drainage water, (0 = constant flow, 1 = variable flow)

switch for: houtly or daily data on drainage/runoff entties (0 = houtly,
1 = daily)

calculation time step for water balance calculations of the pond or the
watercourse

If op_vafl=0

constant water depth (in pond or in watercourse)

constant flow velocity (in pond or in watercourse)

switch for: pond (one segment in water layer) or watercourse (more
segments, with one water depth), (0 = pond, 1 = watercourse)

If op_powc =0

size of area surrounding the pond, from which drainage or runoff water
and pesticide mass will flow into the pond

size of area surrounding the pond, from which eroded soil, including
pesticide sorbed onto the soil will flow into the pond

base flow, i.e. minimal inflow into pond, (occurring even when there is
no runoff or drainage water entering)

height of weir body up to crest in the pond

crest width of weir, located at the outflow of the pond

If op_powc =1

length of representative channel

bottom slope of representative channel

bottom width of representative channel

side slope (hot/vett) of representative channel

base flow, i.e. minimal inflow into representative channel, (occurring
even when there is no runoff or drainage water entering)

size of the area located upstream of the representative channel, from
which drainage or runoff water flows into the representative channel
height of the weir crest above the channel bottom of the representative
channel

crest width of weir, located at the outflow of the representative channel
value of the Manning coefficient for bottom roughness at 1 m water
depth

energy coefficient, resulting from the non-uniform distribution of flow
velocities over a channel cross-section

base flow, i.e. minimal inflow into watercourse, (occurring even when
there is no runoff or drainage water entering)

size of the area located upstream of the watercourse, from which
drainage or runoff water will flow across the upstream end of the
watercourse

contributing margin of treated plot; up to this width drainage or runoff
water and pesticide mass flow into the watercourse

contributing margin of treated plot for erosion fluxes; up to this width
eroded soil, including pesticide sorbed onto the soil will flow into the
watercourse; dummy value in case of no runoff/erosion)
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Pond

The area around the pond that contributes with water and pesticide fluxes to the
pond is defined by arpo, of which the area arerpo contributes pesticide fluxes by
erosion. The fluxes in the drainage or runoff files (indicated in Section 1) are
multiplied by these areas to simulate the water and mass fluxes entering the pond.
Next to these water fluxes the base flow Qbasepo that continuously enters the pond
has to be specified. The height of the weir in the pond up to its crest ¢resthodypo and
the crest width of the weir wzrestpo control the outflow of the pond.

Watercourse

Depending on its flow regime and hydromorphic properties, the watercourse
resembles a ditch or a stream. The water fluxes used in the mass balance calculations
are based on a water balance for TOXSWA’s watercourse. This water balance
accounts for all incoming and outgoing water fluxes of the watercourse. Within a
time step, a constant water depth is assumed for the whole watercourse. In the
representative channel calculation, this constant water depth is determined as a
function of time. The representative channel represents the average conditions in the
catchment considered. It is defined by a length, /v, a bottom slope, botsire, a bottom
width, wibotre, and a side slope, sis/re. Its inflow is composed of a small, constant base
flow, Qbaserc, and either the runoff or the drainage fluxes from the upstream
catchment with area arre. As both runoff and macropore flow to drains are event-
driven processes, discharges and water levels may be very dynamic. A minimum
water depth, occurring during low base flows, needs to be maintained with the aid of
a weir in the representative channel. The weir is defined by the height of its crest,
cresthodyre, and the width of its crest, wicrestre. The flow conditions are calculated with
the aid of the Chézy-Manning equation for a backwater curve in front of a weir, or
for uniform flow conditions (if the influence of the weir is no longer noticeable,
because it is located far downstream). For these calculations the Manning coefficient,
describing the bottom roughness, &Man1m, and an energy coefficient, afphaen, are
also needed. The calculated water depth at the upstream end of the representative
channel is a function of time. This /4(?) is assumed the water depth for TOXSWA’s
watercourse over its entire length, and is used in the water balance calculations.

TOXSWA’s watercourse is defined by the water layer parameters of Section 2 plus
the last four parameters of Section 3; the base flow into the watercourse, Qbasewr, the
size of the upstream area delivering drainage or runoff fluxes, arupwe, and the
contributing margin of the treated neighbouring plot delivering drainage or runoff
fluxes, /eplot. For simulations with runoff entries, also the contributing margin for
erosion fluxes of the treated neighbouring plot, /erwe, is necessary.

3.3.1.4 Section 4: Pesticide loading
Section 4 contains parameters concerning substance loadings into the water body
(Table 3.4). Parameters for the entry routes spray drift and drainage or runoff need to

be filled in. If drainage or runoff is to be simulated the path and name of the file with
drainage or runoff fluxes (rodr) needs to be indicated in Section 1 of the *.txw file. In
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this section, parameters characterizing the upstream catchment have to be specified
for simulation of pesticide inflow across the upstream boundary of the water body
considered.

Table 3.4 Parameters in Section 4 of the *.txw file

parameter unit Description

Simulation options

op_ldsd - spray drift, user specified (0 = no, 1 = yes)

op_lddr - drainage, model output (0 = no, 1 = yes)

op_ldro - runoff, model output (0 = no, 1 = yes)

Spray drift

ntldsd - number of loadings

chatldsd dd-mm- | time of loading. These are dummy values in case of FOCUS (where

yyyy-hh " TOXSWA is coupled to MACRO or PRZM3, which calculate exact
application data with the aid of the Pesticide Application Timer (PAT)

module)

applot gai/ha | pesticide mass applied at plot

mldsd g/m? mass per square meter, deposited onto the water surface

stxldsd m start of stretch of water body onto which spray drift is deposited

enxldsd m end of stretch of water body onto which spray drift is deposited

Drainage

opl_lddr - output from which drainage model (1=PEARL, 2=MACRO)

op_lddrhd - switch for houtly or daily input data (0 = houtly, 1 = daily)

stxlddr m start of stretch of watercourse into which drainage water enters

enxlddr m end of stretch of watercourse into which drainage water enters

Runoff

opl_ldro - output from which model (1 = PEARL, 2 = PRZM)

op_ldrohd - switch for hourly or daily input data

stxldro m start of stretch of watercourse into which runoff and eroded soil enter

enxldro m end of stretch of watercourse into which runoff and eroded soil enter

raindr - ratio of infiltrated water draining directly into water body (dummy if
no runoff)

nsewbldro - number of upper segments in sediment into which the pesticide mass
sorbed onto the eroded soil will be evenly distributed, dummy if no
runoff/erosion.

Upstream catchment

op_ldupbound - switch for inflow across the upstream end of the watercourse (0=no,
1=yes), dummy for pond.

rasuupbound - ratio of upstream area where substance is applied to the total

upstream area ; if op_ldupbound = 0 this is a dummy

Simulation options

For simulation of spray drift, drainage or runoff the switches op_/ldsd, op_lddr or
op_ldro respectively, have to be set. Drainage and runoff cannot be simulated
simultaneously, only one of them can be selected.

Spray drift

The number of spray drift loadings ##/dsd has to be entered. For each loading, the
date (chatldsd), the pesticide mass applied at the plot applot and the mass of the loading
deposited at the water surface in mg m” midsd have to be specified. The loadings
should be entered in chronological order. The parameter applot is not used in the
simulation itself, but used to calculate the percentage of spray drift, to report in the
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summary output file. For runs comprising drainage or runoff loadings, the date’s
chatldsd are dummy values, because the application date’s reported in the headers of
the drainage or runoff files overrule the date’s in the *.txw file. The value of applot
needs to be same as the value for applied mass in the header of the drainage or
runoff file used for the simulation. Furthermore, the start distance stx/dsd and the end
distance enxidsd of the stretch of the water body along which the spray drift loading
enters need to be specified.

Drainage

Whether the PEARL or MACRO model was used to simulate the drainage has to be
indicated via the switch gp7_/ddr. In version 2.2.1 of FOCUS_TOXSWA, only use of
MACRO output is implemented. Next, the switch for houtly or daily fluxes op_/lddrhd
(check in the drainage output file) has to be set. In addition, the start distance stx/ddr
and end distance enx/ddr of the stretch of the water body along which the drainage
fluxes enter the water layer have to be given.

Runoff

For runoff fluxes, it has to be indicated whether either the model PEARL or PRZM
(switch op7_ldro) was wused to simulate the runoff. In version 2.2.1 of
FOCUS_TOXSWA, only use of PRZM output is implemented. The switch for
houtly or daily fluxes op_/drohd (check in runoff output file) has to be set. In addition,
the start distance szx/dro and end distance enx/dro of the stretch along which the
runoff fluxes enter the water body need to be specified. Next to runoff water flowing
over the soil, part of the infiltrating water enters the water body through the soil.
This part of the infiltration flux is calculated via multiplication of raindr with the
infiltration flux given in the runoff output file of PRZM. Pesticides do not enter the
water layer via this indirect route. Apart from pesticide entries in runoff water, also
pesticides adsorbed to eroded soil enter the water body. This pesticide mass is added
into the upper nsewbldro segments of the sediment. The eroded soil itself is not
accounted for.

Upstream catchment

For watercourses, pesticide fluxes from the upstream area are simulated by turning
on the switch op_ldupbound. Then the ratio of the upstream area treated with
pesticide, rasunpbound, should be entered. TOXSWA calculates the mass entering via
the upstream boundary by multiplying this ratio rasuupbound with the area of the
upstream catchment arupwe (Section 3) and the pesticide flux read from the drainage
or runoff file. This entry across the upstream boundary occurs simultaneously with
the lateral inputs. There is no delay by transport of water or pesticide in the
catchment. For runoff simulations, the entry of pesticide mass adsorbed to eroded
soil via the upstream boundary is not taken into account.
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3.3.1.5 Section 5: Substance section

Section 5 contains data on the properties of the pesticide. Table 3.5 presents the
parameters in the sequence in which they are given in the *.txw file with a short
explanation of each parameter

Table 3.5 Parameters in Section 5 of the *.txw file

parameter unit description

General

suname - substance name

mamol g/mol | molecular mass, M

Volatilization

psat Pa saturated vapour pressure, P

tepsat K temperature at which saturated vapour pressure was measured

mepsat J/mol | molar enthalpy of vaporisation

cosol g/m? | solubility pesticide in watet, ¢

tesol K temperature at which solubility was measured

mesol J/mol | molar enthalpy of dissolution

Sorption

kdmpdit m3/kg | slope sotption isotherm based at dry weight macrophytes, Kup
(distribution coefficient)

kdomssdit m3/kg | slope sorption isotherm based at organic matter content, Komgs,
(distribution coefficient)

coobkomss kg/m? concentration pesticide at which the Kom of the suspended solids has
been obsetrved, ce s

exfrss - Freundlich exponent for sorption to suspended solids, ns

kdomwb1 m3/kg | slope sotption isotherm based at otganic matter content of sediment
material, Komwb, (distribution coefficient)

coobkomwb kg/m? | concentration pesticide at which the Kom of the sediment matetial has
been obsetved, ce b

exfrwb - Freundlich exponent for sorption to sediment material, ny,

Transformation

dt50wl d half-life for transformation in water

tedt50wl K temperature at which transformation in water was measured

actf J/mol molar Arrhenius activation energy for transformation rate (also used
for sediment)

dt50wb d half-life for transformation in sediment

tedt50wb K temperature at which transformation in sediment was measured

Diffusion

kdfw mm?/d | diffusion coefficient pesticide in watet, Dy

General

The name of the substance (suname) and its molecular weight (wamol) have to be
entered.

Volatilisation

The saturated vapour pressure (psaf), the temperature at which it is measured (Zpsaf)
and the molar enthalpy of vaporisation (mepsaf), needed to calculated the saturated
vapour pressure at other temperatures, have to be entered. Likewise, the solubility
(s0)), temperature at which the solubility is measured (%so/) and molar enthalpy of
solubility (esol) have to be specified.

Alterra-rapport 586 39



Sorption

The slope of the linear isotherm for sorption of the pesticide to macrophytes (K,
has to be entered. The slope of the Freundlich-type isotherm for sorption to
suspended solids based on the organic matter content, kdomssdit (K., ), the reference
concentration around which the measurements for of the isotherm have been done,
coobkomss (c.), and the Freundlich exponent for sorption to suspended solids, exfrss
(n), have to be entered. The Freundlich-type isotherm for sorption is used for the
sediment as well. So, the same parameters as above, but then applying to the
sediment; &domwb1, coobkomwb and exfrvb (K, .15 6.5 #y1,), have to be entered.
Transformation

The DT50 for the water layer (4250w} and the temperature at which it is measured
(tedt50wl) have to be entered. The Arrhenius activation energy (aeff) adapts the
transformation rate in water and the transformation rate in sediment from the
observed temperature to the rate at the temperature of the system (temperatures read
from *.met file, see 3.3.2). In addition, the DT50 for the sediment layer (d#50wb) and
the temperature at which it is measured (zd#50wb) need to be specified.

Diffusion
The diffusion coefficient of the pesticide in water, £dfw (D,), has to be inserted.

3.3.2 Meteo input file

The meteorological input file contains the average temperatures per month in the
water body system. An example of a *.met file is shown in Figure 3.2.

Monthly averaged temperatures can be calculated from daily air temperatures.
TOXSWA corrects transformation and volatilization parameters into their values at
water body temperature. The equations to account for this effect do not apply to
frozen water. Below 4 °C the water starts to expand and freeze. Therefore, we
recommend changing average temperatures that are lower than 4 °C into 4 °C.

40 Alterra-rapport 586



TOXSWA input File

Filename: C:\SwashProjects\project_ H_sw\toxswa\Thiva.met
Weather station: Thiva

Contents: Input data for TOXSWA concerning temperature
Date : 22-Apr-2003

* % ok X k% ¥

*  temperature in water and sediment per month
yearmet momet momette

1977 1 9.87
1977 2 12.62
1977 3 12.54
1977 4 14.08
1977 5 19.76
1977 6 22.13
1977 7 24.85
1977 8 24.93
1977 9 21.53

1977 10 16.63
1977 11 15.86
1977 12 9.69

1994

1 9.82
1994 2 9.47
1994 3 12.51
1994 4 16.02
1994 5 19.96
1994 6 23.36
1994 7 25.38
1994 8 26.08
1994 9 24.49
1994 10 19.74
1994 11 13.22
1994 12 9.47
1 - - oC unit
L O .... 9999 1 .... 12 4. ... 50 I range
*
*————END OF FILE-————— e

Figure 3.2 The *.met input file of TOXSW.A

3.3.3 Drainage and runoff input files

The *.m?2t file is an output file of the MACRO model containing the hourly water
and pesticide fluxes entering the water body by drainage. An example of a *.m2t file
is shown in Figure 3.3.

The *.p2t file is an output file of the PRZM model containing the houtly runoff
water and pesticide fluxes as well as the houtly eroded soil and pesticide (sorbed onto
the eroded soil) fluxes entering the water body by runoff and associated erosion. An
example of a *.p2t file is shown in Figure 3.4. The last column lists the infiltration
below 1 m depth.
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*

MACRO to TOXSWA input file

(C:\SwashProjects\project H sw\MACRO\cereals_winter\macro00002_p.m2t) created on

22/04/2003 11:29:22

*Time (YYYYMMDDHHMM)

Drainage_mm/h

* MACRO in FOCUS Version 4.4.2

*  Output File = C:\SwashProjects\project_H_sw\MACRO\cereals_winter\macro069.bin
* Parameter File = C:\SwashProjects\project H sw\MACRO\cereals_winter\paren069.par
* Run ID = 2

*  Compound :

* Scenario :

*  Surface water (drained at 1 m depth and 8 m spacing)

*  Simulation from 19800101 to 19870430, application every year

* (6 year warm-up, outputs for the last 16 months)

* Crop : Cereals, winter, not irrigated

*

$ Application type : Ground spray

* Number of applications (-)

# 1

*  Application (-) Date (-) Mass (g ai/ha)

# 1 6-Dec-1986 1000

Pest. flux_to _drains_mg/m2/h

198611090530 1.267744E-04  4.935758E-06
198611090630 2.706982E-04 1.054902E-05
198611090730 3.004987E-04 1.171997E-05
198611090830 5.250919E-04  2.049622E-05
198611090930 1.125564E-03  4.398255E-05
198611091030 2.209972E-03  8.64807E-05

198611091130 3.617391E-03 1.417848E-04
198704220530 3.401359E-06 1.864856E-07
198704220630 2.267787E-06 1.243334E-07
198704220730 3.352415E-06 1.838013E-07
198704220830 4.379481E-06 2.40108E-07

198704220930 3.778233E-06 2.071473E-07
198704221030 4.201469E-06 2.30351E-07

198704221130 1.293762E-06 7.093006E-08
198704221230 2.199042E-06 1.205627E-07

Figure 3.3 The MACRO output file containing hourly water and pesticide fluxes, entering the water body by

drainage for TOXSW.A
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PRZM3 output file / TOXSWA input file
Filename: C:\SwashProjects\project_H_sw\przm\cereals_winter\00003-C1.P2T

Generated by: TSR FOCUS _PRZM_SW_1.5.6, 10 April 2003
Created: 20030422094634.271

PRZM3 input files
Chem file: R1-CW-_INP
Met file: Rlnoirr.met

Chemical: H sw

Crop: Cereals, Winter

Scenario: R1

Description:

Selected 50th percentile year: 1978

Season of first application: autumn (Oct-Feb)

Selected 12 month period: 01-0ct-1978 to 30-Sep-1979
Application type: ground spray)

Number of applications:

Application Time (YYYYMMDDHHMM) Mass (g ai/ha)
01 14-Nov-1978-09:00 1000.0000

Runoff Volume Runoff flux Erosion Mass Erosion Flux Infiltration
Time(YYYYMMDDHHMM) (mm/h) (mg as/m2/h) (kg/h) (mg as/m2/h) (mm/h)

ok X b R FE X R O X b ok X ok ok Gk X o ok % X b ok X X ok X X ok X

01-0ct-1978-01:00 0.0000E+00 0.00OOE+00 0.000OE+00 0.0000E+00 0.1169E-01
01-0ct-1978-02:00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.1169E-01
01-0ct-1978-03:00 0.0000E+00 0.000OE+00 0.0000E+00 0.0000E+00 0.1169E-01
01-0ct-1978-04:00 0.0000E+00 0.00OOE+00 0.0000E+00 0.0000E+00 0.1169E-01
01-0ct-1978-05:00 0.0000E+00 0.00OOE+00 0.000OE+00 0.0000E+00 0.1169E-01
01-0ct-1978-06:00 0.0000E+00  0.0000E+00 0.0000E+00 0.0000E+00 0.1169E-01
01-0ct-1978-07:00 0.0000E+00 0.00O0OE+00 0.0000E+00 0.0000E+00 0.1169E-01
01-0ct-1978-08:00 0.0000E+00 0.00OOE+00 0.0000OE+00 0.0000E+00 0.1169E-01
11-Feb-1979-01:00 0.2827E-02 0.2463E-12 0.5575E-03 0.1263E-24 0.1098E+00
11-Feb-1979-02:00 0.2827E-02 0.2463E-12 0.5575E-03 0.1263E-24 0.1098E+00
11-Feb-1979-03:00 0.2827E-02 0.2463E-12 0.5575E-03 0.1263E-24 0.1098E+00
11-Feb-1979-04:00 0.2827E-02 0.2463E-12 0.5575E-03 0.1263E-24 0.1098E+00
11-Feb-1979-05:00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.1098E+00
11-Feb-1979-06:00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.1098E+00
11-Feb-1979-07:00 0.0000E+00  0.0000E+00 0.0000E+00 0.0000E+00 0.1098E+00
11-Feb-1979-08:00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.1098E+00

Figure 3.4 The PRZM output file containing hourly water and pesticide fluxes, entering the water body by runoff
and erosion_for TOXSW.A
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3.3.4 General output files

3.3.4.1 *.sum output file

This file gives a summary of the input and output (Figure 3.5). The header of the file
presents information about the performed run. At the right hand side of the large
TOXSWA letters information is given about the versions used for the executed run.
Therefore, it can always be traced back with which versions the results were
obtained. The date on the sixteenth line of the header indicates the date and time that
the simulation was performed. The seventeenth line gives the directory on your PC
where the simulation was performed. SWASH and TOXSWA automatically give an
ID number to a run. For FOCUS runs the ‘d’ in the ID indicates that the simulation
was done for a ditch, and the ‘pa’ indicates that the simulation was done with a
parent substance.

The main physico-chemical properties of the simulated substance are repeated as well
as a summary of water body system properties. Be aware that the dimensions of
parameters may differ from the dimensions of the parameters in the input files.

The application pattern and deposition by spray drift on the water surface is given.
Notice that for FOCUS stream scenarios the drift value given in the *.sum file differs
from the value of the FOCUS drift calculator. Drift calculated with the FOCUS drift
calculator is multiplied by 1.2 for stream runs, because of the assumption that 20%
op the upstream catchment is treated (FOCUS, 2001; Section 4.5).

Some information about the drainage or runoff entry route into surface water and
the maximum hourly and daily fluxes and concentrations in drained water or runoff
are given. The total mass of the pesticide entered in the water body is printed per
month. Water balance elements and temperature of the water body are also given per
month. Tables with a monthly mass balance of the water layer and a monthly mass
balance of the selected top layer of the sediment layer are shown. These three water
and mass balances tables show the numbers with a limited number of decimals for
the best readability. For exact values, the tables are also given in the *.mob file with
exponential numbers. The most important numbers are the maximum exposure
concentrations in the water layer and in the top layer of the sediment: the Predicted
Environmental Concentrations (PECs) and the Time Weighted Average Exposure
Concentrations (TWAECs) in the last segment downstream in the water body.
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ook % o b Gk X % ok ok X F ok X F ok X %

*

*

HHHARR  HERR HE HH B #HH o B FOCUS_TOXSWA v2.2.1
Hit #HH  #H #HH H#H #H fezd #HH H#HHE  HH# TOXSWA v2.1.2-F2
Hit HHt  #H it #IHR B R i #R i 10-Nov-2005
Hit HH HE HHE B HH HRE HHAR R
Hit HHHE HH HHE HERH o #H HRE HH Copyright Alterra

Compiled with:VisualFortran v6.6.0.

Alterra, Wageningen UR http://www.alterra.wur.nl
PO Box 47

6700 AA Wageningen

The Netherlands

TOXSWA simulation: 23-Jan-2006-14:44:22

Working Directory: C:\SwashProjects\project H_sw\toxswa

Run 1D = 00002d_pa

File name : 00002d_pa.sum

Input files and selected output files : 00002d_pa.txw

Run warnings and errors : 00002d_pa-err
Summary of input and output : 00002d_pa.sum
Project : project H_sw
Substance o H sw
Location : D6 (Meteo station: Thiva)
Type of flow : variable
Type of water body : watercourse (ditch / small stream)
Simulation period : 01-Jan-1986 to 01-May-1987
Time step output (h) R (except hydrology output)
Calculation based on : hourly drainage or runoff/erosion data

Entry routes Occurring Entry stretch water body (m) Simulated by

Spray drift yes 0.00 - 100.00
Drainage yes 0.00 - 100.00 MACRO
Runoff+Erosion no

Run comments : FOCUS Run

Main physico-chemical properties for substance : H_sw

Molar mass (g-mol-1) : 300.0

Saturated vapour pressure (Pa) : 0.100E-06 measured at (°C) : 20.0

Water solubility (mg.L-1) : 0.100E+01 measured at (°C) : 20.0
Half-life in water (d) : 100.00 measured at (°C) : 20.0
Half-life in sediment (d) : 300.00 measured at (°C) : 20.0

Kom susp.solids (coef. for sorption on organic matter) (L.kg- 1) 58.00
Freundlich exponent (-) 1.00
Kom sediment (coef. for sorption on organic matter) (L.kg—l) : 58.00
Freundlich exponent (-) : 1.00
Kmp (coef. for sorption on macrophytes-dry weight) (L.-kg-1) : 0.00

Summary of water body system properties

Water layer

Bottom width*length (m) : 1.00 * 100.00
Side slope (hor:vert) : 0.00001:1
Macrophytes (g dry weight.m-2 bottom) : 0.0

Suspended solids (mg.L-1) : 15.0

Selected top layer of sediment

Sediment depth (m) : 0.050
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Average bulk density (kg.m-3) : 800.0
Average porosity (-) : 0.60
Average mass ratio org. matter dry sed. (-) : 0.09

Application pattern and deposition by drift on water surface

Number of applications 1
Appl.No Date/Hour Mass (g ai-ha-1) Areic mean deposition (%)
1 05-Dec-1986 09:00 1000.0 1.927

Drainage or runoff entry route into surface water

Catchment located upstream (ha) : 2.0
Ratio catchment applied area:total area : 0.00
Contributing margin along watercourse
for drainage or runoff (m) : 100.0
Contributing margin along watercourse
for erosion (m) : 20.0

Maximum hourly fluxes and concentrations in drained water

Water :1.70 mm.h-1 ( 170.4 L."m-1.h-1) 19-Jan-1987 06:00
Substance : 0.17 mg-m-2.h-1 ( 17.2 mg-"m-1_.h-1) 19-Jan-1987 06:00
Substance concentration : 172.95 pg.L-1 23-Dec-1986 08:00

Maximum daily fluxes and concentrations in drained water

Water : 21.60 mm.d-1 (2160.0 L."m-1.d-1) 20-Jan-1987
Substance : 2.09 mg-m-2.d-1 ( 208.7 mg-"m-1.d-1) 20-Jan-1987
Substance concentration : 160.82 ug.L-1 19-Dec-1986

Table: Monthly input of substance into water body

Total mass (g) entered in water body

Year Month Upstr.boundary Drift dep. Drainage

1986 Jan 0.000 0.000 16.990
1986 Feb 0.000 0.000 98.259
1986 Mar 0.000 0.000 5.949
1986 Apr 0.000 0.000 1.266
1986 May 0.000 0.000 0.000
1986 Jun 0.000 0.000 0.000
1986 Jul 0.000 0.000 0.000
1986 Aug 0.000 0.000 0.000
1986 Sep 0.000 0.000 0.000
1986 Oct 0.000 0.000 0.000
1986 Nov 0.000 0.000 3.926
1986 Dec 0.000 0.193 109.068
1987 Jan 0.000 0.000 67.385
1987 Feb 0.000 0.000 36.119
1987 Mar 0.000 0.000 24.026
1987 Apr 0.000 0.000 4.442

Table: Water balance elements and temperature of the water body

Key to table:

Waflux  total water flux from adjacent plot (mm.m-2.month-1)
Qoutmin minimum monthly outflow (L.s-1)

Qoutmax maximum monthly outflow (L.s-1)

Hmin minimum water depth of the month (m)
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cuoueb cuoufb

573
249
155
354
010
004
003
002
001
001
758
862
424
003

.000
-000
.000
.000
.000
-000
-000
.000
-000
.000
-000
.000
-000
.000

cuvol totmwl

.000
-000
-000
.000
.000
-000
-000
.000
-000
.000
-000
.000
-000
.000

Hmax maximum water depth of the month (m)

Umin minimum flow velocity of the month (m.d-1)
Umax maximum flow velocity of the month (m.d-1)
Motau monthly average hydraulic residence time (d)
Temp (constant) temperature of the month (°C)
Year Month Waflux Qoutmin Qoutmax Hmin Hm
1986 Jan 30 0.0429 2.1 0.30 O.
1986 Feb 149  0.4668 13.0 0.31 O.
1986 Mar 14  0.0506 0.7 0.30 O.
1986 Apr 3 0.0429 0.2 0.30 O.
1986 May 0 0.0429 0.0 0.30 O.
1986 Jun 0 0.0429 0.0 0.30 O.
1986 Jul 0 0.0429 0.0 0.30 O.
1986 Aug 0 0.0429 0.0 0.30 O.
1986 Sep 0 0.0429 0.0 0.30 O.
1986 Oct 0 0.0429 0.0 0.30 O.
1986 Nov 10 0.0429 0.3 0.30 O.
1986 Dec 95 0.0510 7.8 0.30 O.
1987 Jan 94  0.3620 14.1 0.30 O.
1987 Feb 55 0.1011 4.2 0.30 O.
1987 Mar 41  0.2037 1.1 0.30 O.
1987 Apr 8 0.0429 0.4 0.30 O.
Table: Monthly mass balance of the water layer

Key to table:

initial mass initially present in water layer (g)
cuinsl mass entered via lateral loadings (g-month-1)
cuinub mass entered via upstream end (g-month-1)
cuinwb mass entered via sediment (g.month-1)
cuouwb mass penetrated into sediment (g-month-1)
cuoueb mass Flowed out (at downstream end)(g-month-1)
cuoufb mass flowed out (at upstream end) (g-month-1)
cutf mass transformed (g-month-1)

cuvol mass volatilised (g-month-1)

totmwl mass remaining in water layer (g)

initial 0.000 g

Year Month cuinsl cuinub cuinwb cuouwb

1986 Jan 16.952 0.000 0.000 -0.038 -16.
1986 Feb 98.276 0.000 0.000 -0.034 -98.
1986 Mar 5.967 0.000 0.010 0.000 -6.
1986 Apr 1.268 0.000 0.018 -0.007 -1.
1986 May 0.000 0.000 0.009 0.000 -O.
1986 Jun 0.000 0.000 0.004 0.000 -O.
1986 Jul 0.000 0.000 0.003 0.000 -O.
1986 Aug 0.000 0.000 0.002 0.000 -O.
1986 Sep 0.000 0.000 0.001 0.000 -O.
1986 Oct 0.000 0.000 0.001 0.000 -O.
1986 Nov 3.925 0.000 0.000 -0.025 -3.
1986 Dec 109.227 0.000 0.013 -0.078 -108.
1987 Jan 67.412 0.000 0.004 -0.021 -67.
1987 Feb 36.106 0.000 0.004 -0.021 -36.
1987 Mar 24.038 0.000 0.000 -0.016 -24.
1987 Apr 4.456 0.000 0.030 -0.002 -4.

[eNoNeoNoNoNoloNoNoloNoNoloNoNoNa}

[eNoNeoNoNoNoNoNoNoloNeoNoloNoNoNa}

[eNoNeoNoNoNoNoNoNoloNoNooNoNoNa}

.328
.287
.087
.002
.001
-000
-000
.000
-000
.000
.127
-389
.319
.372

Table: Monthly mass balance of

the top 0.050 m of the sediment layer

Key to

table:
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initial

mass

initially present in sediment layer (g)
entered with eroded mass (g.month-1)
penetrated from water layer (g-month-1)
entered from sediment below (g-month-1)
transported into the water layer (g-month-1)
percolated to sediment below (g-month-1)

transformed (g.month-1)

remaining in sediment layer (g)

cuinwl

[eNoNojooloNoNojoloooNoNoNeo o]

.038
-034
.000
.007
-000
-000
.000
-000
-000
-000
.025
.078
.021
.021
.016
.002

cuouwl cu
0.000 0.
0.000 0.
0.010 -O.
0.018 -0.
0.009 -O.
0.004 -O.
0.003 -O0.
0.002 -0.
0.001 -O.
0.001 0
0.000 0
0.013 0
0.004 -0
0.004 -0
0.000 -0
0.030 -0

per
000
000
001
002
002
002
001
001
001

-000
.000
.000
.001
.002
.003
.004

totmwb
.038
.070
.057
.042
.029
.021
.016
.012
.009
.007
.031
.095
.107
119
.128
.091

[eNeoNoNoNoloNoNoloNoNoloNoNoNoNe)

cuiner mass
cuinwl mass

cuus mass
cuouwl mass

cuper mass

cutf mass
totmwb mass
initial 0.000 g
Year Month cuiner
1986 Jan 0.000
1986 Feb 0.000
1986 Mar 0.000
1986 Apr 0.000
1986 May 0.000
1986 Jun 0.000
1986 Jul 0.000
1986 Aug 0.000
1986 Sep 0.000
1986 Oct 0.000
1986 Nov 0.000
1986 Dec 0.000
1987 Jan 0.000
1987 Feb 0.000
1987 Mar 0.000
1987 Apr 0.000
Tables:

Maximum exposure

concentrations in water layer

In segment from
(Actual concentrations PECsw as well as PECsed refer to
momentary concentrations occurring 1, 2 etc days after

the global maximum concentration.

90.00 to

Exposure Concentrations (TWAEC) have

moving time frame and have been

day of the period considered)

100.00 m in water body.

Time Weighted Average

been calculated for a
allocated to the

Actual concentrations in water layer in pg.L-1

last

Global max

(incl. susp.sol

PECswl
PECsw2
PECsw4
PECsw7
PECsw14
PECsw21
PECsw28
PECsw42
PECsw50
PECsw100

Concentration
.383
.387)
.897
.780
.416
.041
.101
.250
.457
.708

Date
23-Dec-1986

24-Dec-1986
25-Dec-1986
27-Dec-1986
30-Dec-1986
06-Jan-1987
13-Jan-1987
20-Jan-1987
03-Feb-1987
11-Feb-1987
02-Apr-1987

Maximum Time Weighted Averaged Exposure Concentrations
in water layer in pg-L-1

TWAECsw1

Concentration
54.

071

Date

18-Dec-1986 20:00
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TWAECsw2 49.798 19-Dec-1986 17:00 353

TWAECsw4 43.063 26-Dec-1986 18:00 360
TWAECsw7 39.343 24-Dec-1986 17:00 358
TWAECsw14 34.446 31-Dec-1986 15:00 365
TWAECsw21 28.697 07-Jan-1987 14:00 372
TWAECsw28 25.772 14-Jan-1987 15:00 379
TWAECsw42 24.292 28-Jan-1987 14:00 393
TWAECsw50 23.015 05-Feb-1987 14:00 401
TWAECsw100 20.103 27-Mar-1987 15:00 451

Tables: Maximum exposure concentrations in sediment

In the top 5.00 cm sediment located under
the water body segment from 90.00 to 100.00 m,
expressed as pg substance per kg dry sediment.

Actual concentrations in sediment in pg.kg-1 DW

Concentration Date Daynr
Global max 45.826 31-Mar-1987 02:00 455
PECsed1 45_801 01-Apr-1987 02:00 456
PECsed2 45.716 02-Apr-1987 02:00 457
PECsed4 45_579 04-Apr-1987 02:00 459
PECsed7 45_.581 07-Apr-1987 02:00 462
PECsed14 44_210 14-Apr-1987 02:00 469
PECsed21 39.153 21-Apr-1987 02:00 476
PECsed28 34.302 28-Apr-1987 02:00 483

simulated period too short for calculation of PECsed42
simulated period too short for calculation of PECsed50
simulated period too short for calculation of PECsedl100

Maximum Time Weighted Averaged Exposure Concentrations
in sediment in pg.kg-1 DW

Concentration Date Daynr
TWAECsed1 45.824 31-Mar-1987 14:00 455
TWAECsed2 45.818 01-Apr-1987 02:00 456
TWAECsed4 45.786 02-Apr-1987 06:00 457
TWAECsed7 45_717 04-Apr-1987 10:00 459
TWAECsed14 45_635 10-Apr-1987 17:00 465
TWAECsed21 45_314 14-Apr-1987 21:00 469
TWAECsed28 44 .954 14-Apr-1987 18:00 469
TWAECsed42 44 _465 16-Apr-1987 09:00 471
TWAECsed50 44_.190 17-Apr-1987 00:00 472
TWAECsed100 41.430 27-Apr-1987 03:00 482
The run time was: 1 minutes and 53 seconds

Figure 3.5 Excample of *.sum ontput file of FOCUS_TOXSW.A
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3.3.4.2 *.ech output file

This file reproduces the input of TOXSWA’s input file (Figure 3.6).

HHHARR  HERR HE W B #HH o B FOCUS_TOXSWA v2.2.1
Hit HHOHRE HH BH HE H#it HH HE HH TOXSWA v2.1.2-F2
Hit H #E HHH HHHHE  HH OHAR #H #H #H 10-Nov-2005
Hit #HHHH HE HH i #HR AR TR
Hit HHHHE W B HH B HE HH Copyright Alterra

Compiled with:VisualFortran v6.6.0.

Alterra, Wageningen UR http://www.alterra.wur.nl
PO Box 47

6700 AA Wageningen

The Netherlands

TOXSWA simulation: 23-Jan-2006-14:44:22

Working Directory: C:\SwashProjects\project H_sw\toxswa

Run 1D = 00002d_pa

File name : 00002d_pa-ech

ook ok % b ok X % o % X b ok X X b X ok ok ¥

Echo of all TOXSWA input

A e
* Section 1: Run characteristics
S
*
project H_sw prname
D6 (Meteo station: Thiva)

I locname
FOCUS Run runcom
0 op_hyd
Thiva.met path and name .met file

c:\swashprojects\project_h_sw\macro\cereals_winter\macro00002_p.m2t
I path and name .rodr file

01-Jan-1986 stdate
30-Apr-1987 endate
Jan-1977 chastdatemet
Dec-1994 chaendatemet
600.000 deltwb (s)

1 deltouth (hr)
1 nwbsy

10 iwbsy

12 ktop

1 ntcurve
01-Jan-1986-04 tcurvedate

1 op_hyb

1 op_mfl

1 op_rcl

1 op_rc2

1 op_cwa

1 op_csl

1 op_mwa

1 op_mwl

1 op_msa

1 op_ms1l

1 op_dba

1 op_dbl

1 op_mob

*
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* Section 2: Definition of water layer and sediment

100.000 xdit (m)
0.000 xfb (m)
0.000 xeb (m)
10 nxnodit

Table WaterBodyProperties
Segment lesedit

(m

1 10.000

2 10.000

3 10.000

4 10.000

5 10.000

6 10.000

7 10.000

8 10.000

9 10.000

10 10.000

End_Table

1.000 wibot (m)
0.100E-04 sisl (-)
0.100E-01 wdhfl (m)
15.000 coss (g-m-3)
0.900E-01 raomss (-)
0.000 dwmp (g.m-2)

Table IniConWaterLayer
Segment castwl

(g-m-3)

1 0.000

2 0.000

3 0.000

4 0.000

5 0.000

6 0.000

7 0.000

8 0.000

9 0.000

10 0.000

End_Table
0.000 coair (g-m-3)
0.100 zwb (m)
0.000 zebb (m)
14 nznowb

Table SedimentProperties

layer thickness bdwb por tor raomwb
(mm) (kg.m-3) ) ) (kg-kg-1)
1 1.000 800.000 0.600 0.600 0.090
2 1.000 800.000 0.600 0.600 0.090
3 1.000 800.000 0.600 0.600 0.090
4 1.000 800.000 0.600 0.600 0.090
5 2.000 800.000 0.600 0.600 0.090
6 2.000 800.000 0.600 0.600 0.090
7 2.000 800.000 0.600 0.600 0.090
8 5.000 800.000 0.600 0.600 0.090
9 5.000 800.000 0.600 0.600 0.090
10 10.000 800.000 0.600 0.600 0.090
11 10.000 800.000 0.600 0.600 0.090
12 10.000 800.000 0.600 0.600 0.090
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13 2
14 3
End_Table
0.150E-01
Table In
Layer ca
1

2

3

4

5

6

7

8

9

10

11

12

13

14
End_Table

0.000 800.000 0.600 0.600
0.000 800.000 0.600 0.600

Idis (m)

iConSediment
stwb
g.m-3)

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

OO0OO0OO0OO0OO0OO0OO0OOOOOOOA

* Ok % %
w
®
(9}
-
o
=

-000
.000

00.000
-500

000.000
-100E-03
-000
-100E-04
.706
.000
-400

OCONWORORFRPROOOORLOO

gseif (m3.m-2.d-1)
colot (g-m-3)
op_vafl

op_hd

delthy (s)

wdh (m)

op_powc

lerc (m)

botslrc (-)
wibotrc (m)
sislrc (-)
Qbaserc (m3.d-1)
arrc (ha)
crestbodyrc (m)
wicrestrc (m)
kManlim (m(1/3).s-1)
alphaen (-)
Qbasewc (m3.d-1)
arupwc (ha)
leplot (m)
leerwc (m)

R OR Rk

30-Dec-18
1000.000
1.927
0.000
100.000

2

52

op_ldsd Spray drift
op_lddr Drainage
op_Ildro Runoff
ntldsd

99-00 chatldsd
applot (g-ha-1)
mldsd (mg.m-2)
stxldsd (m)
enxldsd (m)
opl_lddr
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0 op_lddrhd

0.000 stxlddr (m)
100.000 enxlddr (m)

0 op_ldupbound
0.000 rasuupbound (-)

H_sw suname

300.000 mamol (g-mol-1)
0.100E-06 psat (Pa)

293.150 tepsat (K)
95000.000 mepsat (J.-mol-1)
1.000 cosol (g.-m-3)
293.150 tesol (K)
27000.000 mesol (J-mol-1)
0.000 kdmpdit (m3.kg-1)
0.580E-01 kdomssdit (m3.kg-1)
0.100E-02 coobkomss (kg-m-3)
1.000 exfrss (-)
0.580E-01 kdomwbl (m3.kg-1)
0.100E-02 coobkomwb (kg-m-3)
1.000 exfrwb (-)

100.000 dts50wl (d)

293.150 tedts0owl (K)
54000.000 aetf (J.mol-1)
300.000 dt50wb (d)

293.150 tedt50wb (K)
43.000 kdfw (mm2.d-1)

Figure 3.6 Example of *.ech ontput file of FOCUS_TOXSW.A

3.3.4.3 *.mob output file

The *.mob file (Figure 3.7) gives the major water balance terms, the hydraulic
residence time per month, the mass balances of the water layer and the mass balance
of the selected top layer of the sediment. These tables present the same numbers as
the tables in the *.sum file, but in the *.mob file the numbers are given in exponential
form, instead of in a limited number of decimals. In exponential form, also very
small numbers can be quantified.

The average hydraulic residence time is calculated by dividing the time-averaged
volume of the water body, by the cumulative water flux out of the water body in the
selected month. Therefore, the average hydraulic residence time is not the average of
the hydraulic residence times given for each of the output time steps in the *.hyb
output file.
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Fok % % 3k o o b X X % ok b b X X 3 b o o X X X ok b b X X X 3k ok F % X X X ok ok % X

HHHHHA  HHAR HH W B B #H R FOCUS_TOXSWA v2.2.1
H#it #HOHE HH BR HA it # HE  HH TOXSWA v2.1.2-F2
#H #t  ## HHH HHHIE  #Y HAE H#H B8 1 10-Nov-2005
#H #H ##  #HH #H Hi HARE MR SRR
#it #E B i #H #H #HE  H#HH Copyright Alterra

Compiled with:VisualFortran v6.6.0.

Alterra, Wageningen UR http://www.alterra.wur.nl
PO Box 47

6700 AA Wageningen

The Netherlands

TOXSWA simulation: 23-Jan-2006-14:44:22

Working Directory: C:\SwashProjects\project H_sw\toxswa

Run 1D = 00002d_pa

File name : 00002d_pa.mob

Major water balance terms and hydraulic residence time per month

Key to columns in table:

1. imo Month number (-)
2. month Name of the month (-)
3. year Year (-)
4. avwar Average cross section area flow (m2)
5. avu Average flow velocity (m/d)
6. avQout Average water flux out (m3/d)
7. tauav Average hydraulic residence time (d)
8. iday Day number of middle of month (-)
9. na Name code of table (-)
1 2 3 4 5 6 7 8 9
imo month year avwar avu avQout tauav iday na

1 Jan 1986 0.304E+00 0.108E+03 0.327E+02 0.107E+01 15.5 hy
2 Feb 1986 0.313E+00 0.523E+03 0.164E+03 0.224E+00 45.0 hy
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F ook ok X % b X b b X X b ok X % b X % ok X X %

3 Mar
4 Apr
5 May
6 Jun
7 Jul
8 Aug
9 Sep
10 Oct
11 Nov
12 Dec
13 Jan
14 Feb
15 Mar
16 Apr

0.303E+00 0.571E+02 0.173E+02 0.198E+01
0.302E+00 0.225E+02 0.680E+01 0.476E+01
0.301E+00 0.123E+02 0.371E+01 0.813E+01
0.301E+00 0.123E+02 0.371E+01 0.813E+01
0.301E+00 0.123E+02 0.371E+01 0.813E+01
0.301E+00 0.123E+02 0.371E+01 0.813E+01
0.301E+00 0.123E+02 0.371E+01 0.813E+01
0.301E+00 0.123E+02 0.371E+01 0.813E+01
0.303E+00 0.446E+02 0.135E+02 0.252E+01
0.308E+00 0.309E+03 0.953E+02 0.378E+00
0.309E+00 0.306E+03 0.943E+02 0.382E+00
0.306E+00 0.205E+03 0.629E+02 0.567E+00
0.305E+00 0.142E+03 0.433E+02 0.817E+00
0.302E+00 0.382E+02 0.115E+02 0.292E+01

Monthly mass balance of substance in water layer

Key to columns in table:
of the month (-)

mo
year
initia
cuinsl
cuinub
cuinwb
cuouwb
cuoueb
cuoufb
10. cutf
11. cuvol
12. totmwl
13. na

OCoOoO~NOOUDWNE

Name
Year
1 Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Name

Q)

initially present in water layer (Qg)
entered via lateral loadings (g-month-1)
entered via upstream end (g-.month-1)

entered from sediment (g-month-1)
penetrated into sediment (g-month-1)
flowed out(at downstream end)(g-month-1)
flowed out (at upstream end) (g-month-1)
transformed (g-month-1)

volatilised (g-month-1)

remaining in water layer (g)

code of table

cuinsl cuinub cuinwb cuouwb

74.5 hy
105.0 hy
135.5 hy
166.0 hy
196.5 hy
227.5 hy
258.0 hy
288.5 hy
319.0 hy
349.5 hy
380.5 hy
410.0 hy
439.5 hy
470.0 hy
8 9
cuoueb cuoufb

10
cutf

11
cuvol

12
totmwl

-000E+00 0.170E+02 0.000E+00 0.000E+00 -.384E-01
-O00OE+00 0.983E+02 0.000E+00 0.262E-03 -.339E-01
-0O00OE+00 0.597E+01 0.000E+00 0.958E-02 -.397E-03
-000E+00 0.127E+01 0.000E+00 0.182E-01 -.728E-02

Apr 1986
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.166E+02 0.000E+00
-982E+02 0.000E+00
.615E+01 0.000E+00
.135E+01 0.000E+00

-136E-01
-342E-01
.211E-01
-102E-01

.117E-04
.290E-04
-190E-04
-971E-05

0.328E+00
0.287E+00
0.870E-01
0.200E-02



May 1986 0.000E+00 0.359E-05 0.000E+00 0.852E-02 -.666E-09 -.958E-02 0.000E+00 -.225E-03 -.230E-06 0.710E-03 wl
Jun 1986 0.000E+00 0.359E-05 0.000E+00 0.408E-02 -.666E-09 -.425E-02 0.000E+00 -.136E-03 -.148E-06 0.402E-03 wl
Jul 1986 0.000E+00 0.359E-05 0.000E+00 0.258E-02 -.666E-09 -.263E-02 0.000E+00 -.923E-04 -.102E-06 0.257E-03 wl
Aug 1986 0.000E+00 0.359E-05 0.000E+00 0.172E-02 -.666E-09 -.173E-02 0.000E+00 -.665E-04 -.750E-07 0.175E-03 wl
Sep 1986 0.000E+00 0.359E-05 0.000OE+00 0.118E-02 -.666E-09 -.119E-02 0.000E+00 -.373E-04 -.402E-07 0.129E-03 wl
Oct 1986 0.000E+00 0.359E-05 0.000E+00 0.916E-03 -.666E-09 -.922E-03 0.000E+00 -.209E-04 -.211E-07 0.993E-04 wl
Nov 1986 0.000E+00 0.393E+01 0.000E+00 0.220E-03 -.251E-01 -.376E+01 0.000OE+00 -.155E-01 -.142E-04 0.127E+00 wl
Dec 1986 0.000E+00 0.109E+03 0.000E+00 0.132E-01 -.785E-01 -.109E+03 0.000E+00 -.370E-01 -.309E-04 0.389E+00 wl
Jan 1987 0.000E+00 0.674E+02 0.000E+00 0.396E-02 -.209E-01 -.674E+02 0.00OE+00 -.408E-01 -.355E-04 0.319E+00 wl
Feb 1987 0.000E+00 0.361E+02 0.000E+00 0.417E-02 -.215E-01 -.360E+02 0.000E+00 -.322E-01 -.282E-04 0.372E+00 wl
Mar 1987 0.000E+00 0.240E+02 0.000E+00 0.151E-03 -.157E-01 -.240E+02 0.000E+00 -.303E-01 -.257E-04 0.339E+00 wl
Apr 1987 0.000E+00 0.446E+01 0.000E+00 0.300E-01 -.183E-02 -.480E+01 0.000E+00 -.199E-01 -.184E-04 0.529E-02 wl

Monthly mass balance of substance in the top 0.050 m of the sediment layer

Key to columns in table:

kO X b b % b b X % b kX ok ok X X F ok X X

1. mo Name of the month (-)

2. year Year (-)

3. initial Mass initially present in sediment layer (g)

4. cuiner Mass entered adsorbed to eroded soil (g-month-1)

5. cuinwl Mass penetrated from water layer (g-.month-1)

6. cuus Mass entered from sediment below (g.month-1)

7. cuouwl Mass transported into the water layer (g-month-1)

8. cuper Mass percolated to sediment below (g-month-1)

9. cutf Mass transformed (g-month-1)

10. totmwb Mass remaining in sediment layer (g)

11. na Name code of table (-)

1 2 3 4 5 6 7 8 9 10 11

mo year initial cuiner cuinwl cuus cuouwl cuper cutf totmwb na
Jan 1986 0.000E+00 0.000E+00 0.384E-01 0.000E+00 0.000E+00 -.267E-06 0.349E-03 0.380E-01 se
Feb 1986 0.000E+00 0.000E+00 0.339E-01 0.000E+00 0.262E-03 -.751E-04 0.177E-02 0.698E-01 se
Mar 1986 0.000E+00 0.000E+00 0.397E-03 0.000E+00 0.958E-02 -.717E-03 0.255E-02 0.573E-01 se
Apr 1986 0.000E+00 0.000E+00 0.728E-02 0.000E+00 0.182E-01 -.161E-02 0.251E-02 0.423E-01 se
May 1986 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.852E-02 -.206E-02 0.233E-02 0.294E-01 se
Jun 1986 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.408E-02 -.174E-02 0.214E-02 0.215E-01 se
Jul 1986 0.000E+00 0.00OE+00 0.00OE+00 0.00OE+00 0.258E-02 -.129E-02 0.177E-02 0.158E-01 se
Aug 1986 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.172E-02 -.845E-03 0.143E-02 0.118E-01 se
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Sep 1986 0.000E+00
Oct 1986 0.000E+00
Nov 1986 0.000E+00
Dec 1986 0.000E+00
Jan 1987 0.000E+00
Feb 1987 0.000E+00
Mar 1987 0.000E+00
Apr 1987 0.000E+00

-000E+00
-000E+00
.000E+00
-000E+00
-000E+00
-000E+00
.000E+00
-000E+00

-000E+00
-000E+00
.251E-01
. 785E-01
-209E-01
.215E-01
-157E-01
-183E-02

-000E+00
-000E+00
-000E+00
-000E+00
-000E+00
-000E+00
-000E+00
-000E+00

-118E-02
-916E-03
.220E-03
-132E-01
-396E-02
-417E-02
-151E-03
-300E-01

.521E-03
-342E-03
.210E-03
.259E-03
-821E-03
-179E-02
-307E-02
.370E-02

-865E-03
-512E-03
-813E-03
-180E-02
-353E-02
-351E-02
-360E-02
.473E-02

-925E-02
. 748E-02
-313E-01
-945E-01
-107E+00
-119E+00
-128E+00
-915E-01

Figure 3.7 Excample of *.mob output file of FOCUS_TOXSW.A
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3.3.4.4 *.err output file

This file repeats all the warning and error messages, which have been directed to the
screen during execution (Figure 3.8). When a run is simulated without warning or
error messages, this is indicated in the error file by the message No warnings during
run’, and the run time of the run is given.

If the percentage of the mass that is missing exceeds 0.1% a warning is given in *.err
file. It should be checked whether errors have been made, or whether the missing
mass is due to a normal accumulation of small errors caused by the numerical
solution of the mass conservation equations (i.e. building up after many time steps)
in the relevant mass balance file. Results with a poor mass balance indicate there
might be something wrong.

HHHHRR  HERR HE HH B #HH o B FOCUS_TOXSWA v2.2.1
Hit #HH  #H #HH H#H #H fezd #HHt H#HHE  HH# TOXSWA v2.1.2-F2
Hit HHt  #H it #IHR B R e #n i 10-Nov-2005
Hit HH HE HHE B HH HRE HHAR R
Hit HHHHE W #H B HH B HRE HH Copyright Alterra

Compiled with:VisualFortran v6.6.0.

Alterra, Wageningen UR http://www.alterra.wur.nl
PO Box 47

6700 AA Wageningen

The Netherlands

TOXSWA simulation: 23-Jan-2006-14:44:22

Working Directory: C:\SwashProjects\project H_sw\toxswa

Run 1D = 00002d_pa

File name : 00002d_pa.err

ook ok % b ok X o b % X b ok X % b ok X % ok ¥

Warning and error messages

End of simulation
The run time was: 1 minutes and 53 seconds

No warnings during run

Figure 3.8 Excample of *.err ountput file of FOCUS_TOXSW.A

3.3.5 Hydrology output files
3.3.5.1 *.hyb output file

This file contains the water balance of the water body, calculated at selected time
steps of output. The header of the file gives information about the characteristics of
the water body and the catchment (only for a watercourse; stream or ditch). The
description of the columns is given under ‘Key to columns in table’ (Figure 3.9). The
*.hyb file for a pond (Figure 3.10) contains slightly different balance terms than the
*hyb file for watercourses. The Froude number, indicating whether flow is
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subcritical or supercritical, and the flow velocity are both not given in the *.hyb file
for a pond.

The hydraulic residence given in the *.hyb file is calculated by dividing the volume of
the water body by the water flux out of the water body at the selected time.
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HHHHHR  HERR HE HH B #H B FOCUS_TOXSWA v2.2.1
Hit #H #H #H# H#H #A Hit #HHt  #HHE  HH TOXSWA v2.1.2-F2
Hit HHt  #H fzzie HHHAHR  HH HAR HH #R HH 10-Nov-2005
Hit HHHRE HHE #H HH HRHE HHAR R
H#it HHHE HH B #H #H HE #HH Copyright Alterra

Compiled with:VisualFortran v6.6.0.

Alterra, Wageningen UR http://www.alterra.wur.nl
PO Box 47

6700 AA Wageningen

The Netherlands

TOXSWA simulation: 23-Jan-2006-14:44:22

Working Directory: C:\SwashProjects\project H_sw\toxswa

Run 1D = 00002d_pa

File name : 00002d_pa-hyb

Input data for watercourse and catchment

Catchment characteristics:

baseflow discharge (m3/d) = 0.371E+01
catchment area, upstream of field (ha) = 2.0
contributing margin of treated plot (m) = 100.00
Watercourse characteristics:

bottom width (m) = 1.00

side slope (hor/vert) = 0.10E-04
watercourse length (m) = 100.

Output data for watercourse: water balance terms as a function of time

Key to columns in table:
1. Dat-Hr Date and hour (-)

ook ok X b o b X b b X X o R X % b F X b o X b b X % o ok X X b ok X Ok ok % X F ok X %

2. t Time (d)

3. hrc Water depth in watercourse (m)

4. Qin Water flow across upstream boundary (m3/d)
5. uin Flow velocity at upstream boundary (m/d)
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* 6. Qout Water flow across downstream boundary (m3/d)
* 7. uout Flow velocity at downstream boundary (m/d)
* 8. Fr Froude number at downstream boundary (-)
* 9. tau Hydraulic residence time in watercourse (d)
* 10. qdr Water drained or run off riparian land (m/d)
* 11. N+E+S Precipitation + Evaporation (neg)
* + Seepage through water body®"s bottom
*
* 1 2 3 4 5
* Dat-Hr t hrc Qin uin
*

01-Jan-1986-00:00 0.000 0.301 0.371E+01 0.123E+02 O
01-Jan-1986-01:00 0.042 0.301 0.371E+01 0.123E+02 O
01-Jan-1986-02:00 0.083 0.301 0.371E+01 0.123E+02 0O
01-Jan-1986-03:00 0.125 0.301 0.371E+01 0.123E+02 O
01-Jan-1986-04:00 0.167 0.301 0.371E+01 0.123E+02 O
01-Jan-1986-05:00 0.208 0.301 0.371E+01 0.123E+02 O
01-Jan-1986-06:00 0.250 0.301 0.371E+01 0.123E+02 O
01-Jan-1986-07:00 0.292 0.301 0.371E+01 0.123E+02 O
30-Apr-1987-21:00 484.875 0.301 0.371E+01 0.123E+02 O
30-Apr-1987-22:00 484.917 0.301 0.371E+01 0.123E+02 O
30-Apr-1987-23:00 484.958 0.301 0.371E+01 0.123E+02 O.
01-May-1987-00:00 485.000 0.301 0.371E+01 0.123E+02 O

Figure 3.9 Excample of *.byb ontput file of a watercourse
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.371E+01
-371E+01
-371E+01
-371E+01
-371E+01
-371E+01
-371E+01
-371E+01

-371E+01
-371E+01

371E+01

-371E+01

[eNoNeoNe]

-123E+02
-123E+02
-123E+02
-123E+02
-123E+02
-123E+02
-123E+02
-123E+02

-123E+02
-123E+02
-123E+02
-123E+02

-000
.000
.000
-.000

-813E+01
-813E+01
-813E+01
-813E+01
-813E+01
-813E+01
-813E+01
-813E+01

-813E+01
-813E+01
-813E+01
-813E+01

-000E+00
-000E+00
-000E+00
-000E+00
-000E+00
-000E+00
-000E+00
-000E+00

-000E+00
-000E+00
-000E+00
-000E+00

[eNoNeoNe]

-000E+00
-000E+00
-000E+00
-000E+00
-000E+00
-000E+00
-000E+00
-000E+00

-000E+00
-000E+00
-000E+00
-000E+00
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ook ok b ok X ok R b X R R % X b ok X o b b X o b X X b ok X X b ok X X b ok X % ok X

HHHHHR  HERR HE HH R B #H B FOCUS_TOXSWA v2.2.1
Hit #H #H #HH H#H #A #it #HHt  H#HHE  HH# TOXSWA v2.1.2-F2
Hit HHt  #H it HHHAHR  HH HAR HH #R HH 10-Nov-2005
Hit HHOHRE HHE #H HH HRHE HHAR R
H#it HHHE HH B B #H B HRE HH Copyright Alterra

Compiled with:VisualFortran v6.6.0.

Alterra, Wageningen UR http://www.alterra.wur.nl
PO Box 47

6700 AA Wageningen

The Netherlands

TOXSWA simulation: 23-Jan-2006-14:43:30

Working Directory: C:\SwashProjects\project H_sw\toxswa

Run 1D : 00001p_pa

File name : 00001p_pa-hyb

Input data for pond

Inflow characteristics:

baseflow into pond (m3/d) = 0.319E+01
contributing area for runoff/drainage (ha) = 0.45
Pond and weir characteristics:
bottom width (m) = 30.00
pond length (m) = 30.
side slope (hor/vert) = 0.100E-04
height crest body (m) = 1.0000
width weir crest (m) = 0.5000
Others:
switch hourly/daily input (O=h, 1=d) = 0
Initial Conditions:
water depth on crest (m) = 0.0012
water depth in pond (m) = 1.0012

Output data for pond: water balance terms as a function of time
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Key to columns in table:

* 1. Dat-Hr Date and hour (-)

* 2. t Time (d)

*3. h Water depth in pond (m)

* 4. Qintot Total incoming water flow (m3/d)

* 5. Qout Outflow across weir (m3/d)

*6. u Flow velocity (m/d)

* 7. tau Hydraulic residence time (d)

* 8. qdr Water drained or run off contrib.area (m/d)

* 9. N+E+S Precipitation + Evaporation (neg) + Seepage through watercbody"s bottom (m/d)

*

* 1 2 3 4 5 6 7 8 9

* Dat-Hr t h Qintot Qout u tau qdr N+E+S

*

B e e e e e e e e e e e e e e e e e e e
01-Jan-1985-00:00 0.000 1.001 O0-3189E+01 0.3189E+01 0.106E+00 0.283E+03 0.163E-02 0.000E+00
01-Jan-1985-01:00 0.042 1.002 O0.1051E+02 0.4478E+01 0.142E+00 0.211E+03 0.163E-02 0.000E+00
01-Jan-1985-02:00 0.083 1.002 0.1047E+02 0.5629E+01 0.181E+00 0.165E+03 0.162E-02 0.000E+00
01-Jan-1985-03:00 0.125 1.002 0.1043E+02 0.6608E+01 0.215E+00 0.140E+03 0.161E-02 0.000E+00
01-Jan-1985-04:00 0.167 1.002 O0.1039E+02 0.7412E+01 0.242E+00 0.124E+03 0.160E-02 0.000E+00
01-Jan-1985-05:00 0.208 1.002 0.1035E+02 0.8056E+01 0.265E+00 0.113E+03 0.159E-02 0.000E+00
01-Jan-1985-06:00 0.250 1.002 0.1031E+02 0.8561E+01 0.282E+00 0.106E+03 0.158E-02 0.000E+00
01-Jan-1985-07:00 0.292 1.002 0.1027E+02 0.8951E+01 0.296E+00 0.101E+03 0.157E-02 0.000E+00
30-Apr-1986-21:00 484.875 1.001 0.3977E+01 0.3976E+01 0.132E+00 0.227E+03 0.175E-03 0.000E+00
30-Apr-1986-22:00 484.917 1.001 O0.3977E+01 0.3976E+01 0.132E+00 0.227E+03 0.175E-03 0.000E+00
30-Apr-1986-23:00 484.958 1.001 0.3977E+01 0.3976E+01 0.132E+00 0.227E+03 0.175E-03 0.000E+00
01-May-1986-00:00 485.000 1.001 0.3977E+01 0.3976E+01 0.132E+00 0.227E+03 0.175E-03 0.000E+00

Figure 3.10 Example of *.hyb ontput file of a pond
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3.3.5.2 *.thc output file

Presence of the *.thc file (Figure 3.11) is an indication for successful simulation of
the hydrology part of the TOXSWA run. It shows the monthly water balance
elements and temperature of the water body. The same table is also given in *.sum
file. For explanation of the numbers in the *.thc file the reader is referred the table
‘Water balance elements and temperature of the water body’ in the *.sum file.

1986 Jan 30 0.0429 2.1 0.30 0.31 12 496 0.9 10.5
1986 Feb 149 0.4668 13.0 0.31 0.36 114 2689 0.2 10.5
1986 Mar 14  0.0506 0.7 0.30 0.31 14 162 1.8 12.1
1986 Apr 3 0.0429 0.2 0.30 0.30 12 58 4.4 14.8
1986 May 0 0.0429 0.0 0.30 0.30 12 12 8.1 19.0
1986 Jun 0 0.0429 0.0 0.30 0.30 12 12 8.1 22.8
1986 Jul 0 0.0429 0.0 0.30 0.30 12 12 8.1 23.9
1986 Aug 0 0.0429 0.0 0.30 0.30 12 12 8.1 25.1
1986 Sep 0 0.0429 0.0 0.30 0.30 12 12 8.1 22.4
1986 Oct 0 0.0429 0.0 0.30 0.30 12 12 8.1 18.0
1986 Nov 10 0.0429 0.3 0.30 0.30 12 79 2.2 12.8
1986 Dec 95 0.0510 7.8 0.30 0.34 14 1689 0.3 9.4
1987 Jan 94  0.3620 14.1 0.30 0.36 89 2901 0.3 11.1
1987 Feb 55 0.1011 4.2 0.30 0.32 26 962 0.5 11.1
1987 Mar 41  0.2037 1.1 0.30 0.31 51 265 0.7 8.7
1987 Apr 8 0.0429 0.4 0.30 0.30 12 94 2.6 13.3

Hydrology part of simulation completed succesfully

Figure 3.11 Example of *.the output file of FOCUS_TOXSW.A

3.3.5.3 *.hdr output file

The *.hdr output file contains the results of the simulation of the hydrology part of
TOXSWA. This is an unformatted file (therefore not shown), because it is an
intermediate in the simulation. The *hdr file is written when option op_hyd = 3.
Thereafter, via changing gp_Jyd into 2, the simulation can be done without rerunning
the hydrology part of the simulation, reducing the simulation time of the run.

3.3.6 Representative channel output files

Output files for the representative channel can only be generated for watercourses.
For ponds these files are not generated, because the representative channel is not
simulated then.

3.3.6.1 *.rcl output file

The *.rcl file contains the output data of the representative channel (Figure 3.12). It
contains time dependent characteristics of the representative channel including water
depth and the boundary condition for the watercourse. In the header the dimensions
of the representative channel and the weir characteristics are given. A description of
the columns in the file is given in the header under ‘Key to columns in table’.
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HEHHER AR #E B HEEH B ## HERHR FOCUS_TOXSWA v2.2.1
#it #Ht  #HHE  HHE H#H #HH #Hi #i  H#HH HH TOXSWA v2.1.2-F2
##t #t H# HH HHHAR W RAH O AR HH 10-Nov-2005
i o OHE HH B B HARR HHAR AR
#it H#HHH #E #H R #H #H ## #HH Copyright Alterra

Compiled with:VisualFortran v6.6.0.

Alterra, Wageningen UR http://www.alterra.wur.nl
PO Box 47

6700 AA Wageningen

The Netherlands

TOXSWA simulation: 23-Jan-2006-14:44:22

Working Directory: C:\SwashProjects\project H_sw\toxswa

Run ID : 00002d_pa

File name : 00002d_pa.rcl

Input Data for Representative Channel and Weir

Channel Characteristics:

base flow (m3/d) : 0.371E+01
catchment area (ha) : 2.00
channel length (m) : 1000.

bottom slope : 0.10E-03
bottom width (m) : 1.00

side slope (hor/vert) : 0.10E-04
kManning at 1 m water depth (m1/3 7/ s) : 25.0
energy coeff. alpha : 1.20

Weir Characteristics:

height crest body (m) : 0.40
width crest (m) : 0.50

Output Data for Channel: Time-Dependent Characteristics Representative Channel
including Boundary Condition for Watercourse

Key to columns in table:

hbc Water depth at upstream end (m)
h_end Water depth at downstream end (m)
Fr_up Froude number at upstream end (-)

ook 3k R 3k X b 3k X b X R 3k X b X o 3k X b X o o X R X o+ o X o X R % X o X o X X ok X ok % X ok X %

1. Dat-Hr Date and hour (-)

2. t Time (d)

3. Qrc Total water flow in representative channel (m3/d)
4. huni Uniform flow depth (m)

5. hcr Water depth on weir crest (m)

6.

7.

8.

* 1 2 3 4 5 6 7 8
* Dat-Hr t Qrc huni hcr hbc h_end Fr_up
*

01-Jan-1986-00:00 0.000 0.371E+01 0.026 0.001 0.301 0.311 0.000
01-Jan-1986-01:00 0.042 0.371E+01 0.026 0.001 0.301 0.311 0.000
01-Jan-1986-02:00 0.083 0.371E+01 0.026 0.001 0.301 0.311 0.000
01-Jan-1986-03:00 0.125 0.371E+01 0.026 0.001 0.301 0.311 0.000
01-Jan-1986-04:00 0.167 0.371E+01 0.026 0.001 0.301 0.311 0.000
01-Jan-1986-05:00 0.208 0.371E+01 0.026 0.001 0.301 0.311 0.000
01-Jan-1986-06:00 0.250 0.371E+01 0.026 0.001 0.301 0.311 0.000
01-Jan-1986-07:00 0.292 0.371E+01 0.026 0.001 0.301 0.311 0.000
30-Apr-1987-21:00 484.875 0.371E+01 0.026 0.001 0.301 0.311 0.000
30-Apr-1987-22:00 484.917 0.371E+01 0.026 0.001 0.301 0.311 0.000
30-Apr-1987-23:00 484.958 0.371E+01 0.026 0.001 0.301 0.311 0.000
01-May-1987-00:00 485.000 0.371E+01 0.026 0.001 0.301 0.311 0.000

Figure 3.12 Example of *.rc1 output file of FOCUS_TOXSW.A
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3.3.6.2 *.rc2 output file

The *.rc2 file contains the input data of the representative channel and weir (Figure
3.13). It contains the calculated backwater curve in front of the weir at times selected

for output (via zeurve and feurvedate in Section 2 of the *.txw file).

The water depth calculated at the upstream end of the representative channel is the
boundary condition for TOXSWA’s watercourse, i.e. the watercourse in which the
water depth is assumed to be constant over the entire length of the watercourse and
to vary with time only. In TOXSWA’s watercourse the fate of the pesticide is

simulated.

ook % R b Gk X b R b X b ok X % b ok X % o X o ok X % b kX % b X X % ok X

*

*

*
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HHHHRR  HERR HE HH R B #HH o B FOCUS_TOXSWA v2.2.1
Hit #HH  #H #HH H#H #H fezd #HH H#HHE  HH# TOXSWA v2.1.2-F2
Hit HHt  #H it #IHR B R i #R i 10-Nov-2005
Hit #HHHH HE HH i #RH AR IR
Hit HHHHE W #H B HH B HE HH Copyright Alterra

Compiled with:VisualFortran v6.6.0.

Alterra, Wageningen UR http://www.alterra.wur.nl
PO Box 47

6700 AA Wageningen

The Netherlands

TOXSWA simulation: 23-Jan-2006-14:44:22

Working Directory: C:\SwashProjects\project H_sw\toxswa

Run 1D = 00002d_pa

File name : 00002d_pa.rc2

Input Data for Representative Channel and Weir

Channel Characteristics:

base flow (m3/d) : 0.371E+01
catchment area (ha) : 2.00
channel length (m) : 1000.
bottom slope : 0.10E-03
bottom width (m) : 1.00
side slope (hor/vert) : 0.10E-04
kManning at 1 m water depth (m1/3 7/ s) : 25.0
energy coeff. alpha : 1.20

Weir Characteristics:
height crest body (m) : 0.40
width crest (m) : 0.50

Output Date:1986-Jan-01 04:00

Situation at Weir
Water depth on top weir crest (m) : 0.001
Water depth in front weir (m) : 0.401
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* Situation at Uniform Flow

* Uniform flow depth (m) : 0.026
* Number of iterations for uniform flow depth : 25

* Froude number for assumed uniform flow situation : 0.003

Backwater curve in representative channel
Size of water depth steps for direct step method : -0.00750 m
(delh negative: h decreases in upstream direction,
M1 type of flow profile
delh positive: h increases in upstream direction,
M2 or H2 type (Chow, 1959, sect.9.3)).

ok X % o

* Qutput for representative channel: backwater curves

* Key to columns in table:

*1. h Water depth (m)

* 2. A Cross sectional area of flow (m2)

* 3. u Flow velocity (m/d)

* 4. En Specific energy (m)

* 5. Sf Friction slope

* 6. DifSlo Difference between bottom slope and average friction slope (-)
* 7. Rea Length of the reach between the consecutive steps (m)

* 8. Dis Distance from weir (in upstream direction) (m)

*

* 1 2 3 4 5 6 7 8
* h A u En St DifSlo Rea Dis
* 0.401 0.40 0.00 0.401 0.247E-09 O0.000E+00  100.000 0.000
* 0.394 0.39 0.00 0.394 0.264E-09 0.100E-03 75.000 75.000
* 0.386 0.39 0.00 0.386 0.282E-09 0.100E-03 75.000 150.000
* 0.379 0.38 0.00 0.379 0.301E-09 0.100E-03 75.000 225.000
* 0.371 0.37 0.00 0.371 0.322E-09 0.100E-03 75.000 300.001
* 0.364 0.36 0.00 0.364 0.346E-09 0.100E-03 75.000 375.001
* 0.356 0.36 0.00 0.356 0.371E-09 0.100E-03 75.000 450.001
* 0.349 0.35 0.00 0.349 0.400E-09 0.100E-03 75.000 525.001
* 0.341 0.34 0.00 0.341 0.431E-09 0.100E-03 75.000 600.001
* 0.334 0.33 0.00 0.334 0.465E-09 0.100E-03 75.000 675.002
* 0.326 0.33 0.00 0.326 0.503E-09 0.100E-03 75.000 750.002
* 0.319 0.32 0.00 0.319 0.546E-09 0.100E-03 75.000 825.002
* 0.311 0.31 0.00 0.311 0.593E-09 0.100E-03 75.000 900.003
* 0.304 0.30 0.00 0.304 0.645E-09 0.100E-03 75.000 975.003
* 0.296 0.30 0.00 0.296 0.704E-09 0.100E-03 75.000 1050.004
* 0.289 0.29 0.00 0.289 O0.770E-09 0.100E-03 75.000 1125.004
* 0.281 0.28 0.00 0.281 0.845E-09 0.100E-03 75.001 1200.005
* 0.274 0.27 0.00 0.274 0.929E-09 0.100E-03 75.001 1275.005
* 0.266 0.27 0.00 0.266 0.102E-08 0.100E-03 75.001 1350.006
* 0.259 0.26 0.00 0.259 0.113E-08 0.100E-03 75.001 1425.006
* 0.251 0.25 0.00 0.251 0.126E-08 0.100E-03 75.001 1500.007
* 0.244 0.24 0.00 0.244 0.140E-08 0.100E-03 75.001 1575.008
* 0.236 0.24 0.00 0.236 0.157E-08 0.100E-03 75.001 1650.010
* 0.229 0.23 0.00 0.229 0.176E-08 0.100E-03 75.001 1725.011
* 0.221 0.22 0.00 0.221 0.198E-08 0.100E-03 75.001 1800.012
* 0.214 0.21 0.00 0.214 0.224E-08 0.100E-03 75.002 1875.014
* 0.206 0.21 0.00 0.206 0.255E-08 0.100E-03 75.002 1950.016
* 0.199 0.20 0.00 0.199 0.291E-08 0.100E-03 75.002 2025.018
* 0.191 0.19 0.00 0.191 0.334E-08 0.100E-03 75.002 2100.021
* 0.184 0.18 0.00 0.184 0.387E-08 0.100E-03 75.003 2175.023
* 0.176 0.18 0.00 0.176 0.450E-08 0.100E-03 75.003 2250.026
* 0.169 0.17 0.00 0.169 0.527E-08 0.100E-03 75.004 2325.030
* 0.161 0.16 0.00 0.161 0.623E-08 0.100E-03 75.004 2400.034
* 0.154 0.15 0.00 0.154 0.742E-08 0.100E-03 75.005 2475.040
* 0.146 0.15 0.00 0.146 0.892E-08 0.100E-03 75.006 2550.046
* 0.139 0.14 0.00 0.139 0.108E-07 0.100E-03 75.007 2625.053
* 0.131 0.13 0.00 0.131 0.133E-07 0-100E-03 75.009 2700.062
* 0.124 0.12 0.00 0.124 0.166E-07 0.100E-03 75.011 2775.073
* 0.116 0.12 0.00 0.116 0.209E-07 0.100E-03 75.014 2850.088
* 0.109 0.11 0.00 0.109 0.269E-07 0.100E-03 75.018 2925.105
* 0.101 0.10 0.00 0.101 0.351E-07 0-100E-03 75.023 3000.129
* 0.094 0.09 0.00 0.094 0.519E-07 0.100E-03 75.033 3075.161
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* 0.086 0.09 0.00 0.086 0.811E-07 0.999E-04 75.050 3150.211
* 0.079 0.08 0.00 0.079 0.133E-06 0.999E-04 75.080 3225.291
* 0.071 0.07 0.00 0.071 O0.229E-06 0.998E-04 75.136 3300.427
* 0.064 0.06 0.00 0.064 0.423E-06 0.997E-04 75.245 3375.673
* 0.056 0.06 0.00 0.056 0.850E-06 0.994E-04 75.480 3451.153
* 0.049 0.05 0.00 0.049 0.191E-05 0.986E-04 76.050 3527.203
* 0.041 0.04 0.00 0.041 O0.502E-05 0.965E-04 77.690 3604.893
* 0.034 0.03 0.00 0.034 0.165E-04 0.892E-04 84.060 3688.953
* 0.026 0.03 0.00 0.026 0.793E-04 0.521E-04 143.978 3832.931

*

** Boundary condition for watercourse
*

* Distance from weir (in upstream direction) (m) :  1000.000
* Water depth at upstream end (m) : 0.301
* (Note that waterdepth at downstream end of the 100.0 m long watercourse*
equals 0.311 m according to the calculated backwater
* curve in the 1000.0 m long representative channel)
* Flow Profile and Froude Number in Representative Channel
* Key to columns in table:
* 1. Nr Step number
* 2. Dis Distance from weir (in upstream direction) (m)
* 3. h Water depth (m)
* 4. u Flow velocity (m/d)
* 5. Fr  Froude number
B e e e e e e e e e e e e e e e e e
* 1 2 3 4 5
* Nr Dis h u Fr
A e e e
1 0.000 0.401 9.2334 0.000
2 75.000 0.394 9.4093 0.000
3 150.000 0.386 9.5919 0.000
4  225.000 0.379 9.7818 0.000
5 300.001 0.371 9.9793 0.000
6 375.001 0.364 10-1850 0.000
7 450.001 0.356 10-3994 0.000
8 525.001 0.349 10.6230 0.000
9 600.001 0.341 10.8564 0.000
10 675.002 0.334 11.1002 0.000
11  750.002 0.326 11.3553 0.000
12 825.002 0.319 11.6224 0.000
13  900.003 0.311 11.9024 0.000
14  975.003 0.304 12.1961 0.000
15 1000.000 0.301 12.5048 0.000

Figure 3.13 Example of *.rc2 output file of FOCUS_TOXSW.A

3.3.7 Concentration output files
3.3.7.1 *.cwa output file
The *.cwa (Figure 3.14) file gives the concentrations of the pesticide in the water

body as a function of time for all segments of the water layer. A description of the
columns is given in the header of the file under ‘Key to columns in table’.
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F Ok X b o X X b b X b ok Xk R 3k X R ok X X o ok X ok b % X o ok X X b ok X X ok % X

HHHARR  HERR HE HH R HHE HHHH FOCUS_TOXSWA v2.2.1
Hit HHE HE HH #H HE Hit HH HE HH TOXSWA v2.1.2-F2
Hit HHt  #H Hit#H HHHAR  HH HAR #H #H #H 10-Nov-2005
Hit #HH  H#HH #HE #H# W BHEH BHSE HEAEE
Hit HHHA  HHE HH HHHHR HH H#HH #H HH Copyright Alterra

Compiled with:VisualFortran v6.6.0.

Alterra, Wageningen UR
PO Box 47

6700 AA Wageningen

The Netherlands
TOXSWA simulation: 23-Jan-2006-14:44:22

Working Directory: C:\SwashProjects\project H_sw\toxswa

Run 1D : 00002d_pa

File name : 00002d_pa.-cwa

Concentrations as a function of time for all segments of the water layer

Key to columns in table:

1. Dat-Hr Date and hour (-)
2. t Time (d)
3. segm Segment number in water layer (-)
4. xcd Position of middle of segment in the water layer (m)
5. c* Total mass concentration of substance in water segment (g/m3)
6. c Mass concentration of substance dissolved in water (g/m3)
7. Xss Mass concentration of substance sorbed to suspended solids (g/Q)
8. Xmp Mass concentration of substance sorbed to macrophytes (g/g)
1 2 3 4 5
Dat-Hr t segm xcd c*

01-Jan-1986-00:00 0.000 1 5.000 0.0000000E+00 0
01-Jan-1986-00:00 0.000 2 15.000 0.0000000E+00 0
01-Jan-1986-00:00 0.000 3 25.000 0.0000000E+00 0
01-Jan-1986-00:00 0.000 4 35.000 0.0000000E+00 0
01-Jan-1986-00:00 0.000 5 45.000 0.0000000E+00 0
01-Jan-1986-00:00 0.000 6 55.000 0.0000000E+00 0
01-Jan-1986-00:00 0.000 7 65.000 0.0000000E+00 0
01-Jan-1986-00:00 0.000 8 75.000 0.0000000E+00 0
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-0000000E+00
-0000000E+00
-0000000E+00
-0000000E+00
-0000000E+00
-0000000E+00
-0000000E+00
-0000000E+00

[eNeNoNoNoloNoNe]

-0000000E+00
.0000000E+00
-.0000000E+00
-0000000E+00
-0000000E+00
.0000000E+00
-.0000000E+00
-0000000E+00

[eNoNoNoNoNoNoNa]

-0000000E+00
-0000000E+00
.0000000E+00
-.0000000E+00
-0000000E+00
-0000000E+00
-0O000000E+00.
.0000000E+00

69



Figure 3.14 Example of * .

70

01-Jan-1986-00:
01-Jan-1986-00:
01-Jan-1986-01:
01-Jan-1986-01:
01-Jan-1986-01:
01-Jan-1986-01:
01-Jan-1986-01:
01-Jan-1986-01:
01-Jan-1986-01:
01-Jan-1986-01:
01-Jan-1986-01:
01-Jan-1986-01:

01-May-1987-00:
01-May-1987-00:
01-May-1987-00:
01-May-1987-00:
01-May-1987-00:
01-May-1987-00:
01-May-1987-00:
01-May-1987-00:
01-May-1987-00:
01-May-1987-00:

00 0
00 0
00 0
00 0
00 0
00 0
00 0
00 0
00 0
00 0
00 0
00 0
00  485.
00  485.
00  485.
00  485.
00  485.
00  485.
00  485.
00  485.
00  485.
00  485.

-000
-000
.042
.042
.042
.042
.042
.042
.042
.042
.042
.042

000
000
000
000
000
000
000
000
000
000

=

=

=

QUOVWONOOUAWNE OO

QOUONOUAWNE

-000
-000
-000
-000
-000
-000
-000
-000
.000
-000
-000
.000

-000
-000
.000
.000
-000
-000
.000
.000
-000
.000

ewa ontput file of FOCUS_TOXSW.A

eNeololoNoloNoNoNoNoNoNa)

cloloNoNoNolNoNoNoNa}

-0000000E+00
-0000000E+00
-.0000000E+00
-0000000E+00
-0000000E+00
-0000000E+00
-0000000E+00
-.0000000E+00
-0000000E+00
-0000000E+00
-0000000E+00
-.0000000E+00

-1399424E-04
-2963228E-04
-5149288E-04
-8035669E-04
-1173069E-03
-1636731E-03
.2207116E-03
.2885428E-03
-3630523E-03
-4272209E-03

eNeololololoNoNoNoNoNoNa)

cloloNoNoNoNoNoNoNa}

-0000000E+00
-0000000E+00
.0000000E+00
-0000000E+00
-0000000E+00
-0000000E+00
-0000000E+00
.0000000E+00
-0000000E+00
-0000000E+00
-0000000E+00
.0000000E+00

-1399315E-04
-2962996E-04
-5148885E-04
-8035040E-04
-1172977E-03
-1636603E-03
-2206943E-03
.2885202E-03
-3630239E-03
.4271874E-03
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eNeololololoNoNoNoNoNoNa)

eloloNoNoNoNoNoNoNa}

-0000000E+00
-0000000E+00
-0000000E+00
-0000000E+00
-0000000E+00
-0000000E+00
-0000000E+00
-0000000E+00
-0000000E+00
-0000000E+00
-0000000E+00
.0000000E+00

.7304422E-10
-1546684E-09
.2687718E-09
-4194291E-09
-6122940E-09
-8543068E-09
-1152024E-08
-1506075E-08
-1894985E-08
.2229918E-08

eNeololololoNoloNoNoNoNa)

eloloNoNoNoNoNoNoNa}

-0000000E+00
-0000000E+00
-0000000E+00
-0000000E+00
-0000000E+00
-0000000E+00
-0000000E+00
-0000000E+00
-0000000E+00
-0000000E+00
-0000000E+00
.0000000E+00

-0000000E+00
-0000000E+00
.0000000E+00
-0000000E+00
-0000000E+00
-0000000E+00
.0000000E+00
-0000000E+00
-0000000E+00
-.0000000E+00



3.3.7.2 *.csl output file

The *.csl file (Figure 3.15) gives concentrations in the sediment for the selected
sediment subsystem as a function of time and depth. In the header is specified under
which segment of the water layer the sediment subsystem was selected. A description
of the columns is given in the header of the file under ‘Key to columns in table’.

HiHHH  #HE #7 #7 #R ## Hit FOCUS_TOXSWA v2.2.1
##t #Ht #H  HH #H ## Hit Hit #HH H# TOXSWA v2.1.2-F2
#t #t  ## #Hitt HittHt H Hie #4 #4 #t 10-Nov-2005
## ##7 ## # # Hi HHHE #HHE #EREEE
## #HiHH  #H #H ##H #H #H # Copyright Alterra

Compiled with:VisualFortran v6.6.0.

Alterra, Wageningen UR
PO Box 47

6700 AA Wageningen

The Netherlands
TOXSWA simulation: 23-Jan-2006-14:44:22

Working Directory: C:\SwashProjects\project H_sw\toxswa

Run 1D = 00002d_pa

File name : 00002d_pa.csl

Concentrations and distribution percentages for the selected sediment
subsystem as a function of time and depth

Sediment subsystem under segment 10 of the water layer
(middle of segment is at 95.000 m in water body)
Thickness top layer is 50.00000 mm (upper 12 sediment segments)

Key to columns in table:
1. Dat-Hr Date and hour (-)

2. t Time (d)

3. segm Segment number in sediment subsystem (-)

(label "top" indicates depth weighted average for upper 12 segments

4. zcd Position of middle of segment in the sediment (m)

5. cb* Total mass concentration of substance in sediment segment (g/m3)
6. clb Mass concentration of substance dissolved in pore water (g/m3)
7. Xb Mass concentration of substance sorbed to solid phase (g/9)

ok %k % b 3 o ok X R X % b X ok 3k X b X ok 3k X o X o o X ok 3k X o X %+ o X ok % X ok X ok %

1 2 3 4 5 6 7

Dat-Hr t  segm zcd cb* clb Xb
01-Jan-1986-00:00 0.000 1 0.000500 0.00OO0OOOE+00 0.0000000E+00 0.0000000E+00
01-Jan-1986-00:00 0.000 2 0.001500 0.000000OE+00 0.0000000E+00 0.0000000E+00
01-Jan-1986-00:00 0.000 3 0.002500 0.0000000E+00 0.0000000E+00 0.0000000E+00
01-Jan-1986-00:00 0.000 4 0.003500 0.0000000E+00 0.0000000E+00 0.0000000E+00
01-Jan-1986-00:00 0.000 5 0.005000 0.000000OE+00 0.0000000E+00 0.0000000E+00
01-Jan-1986-00:00 0.000 6 0.007000 0.000000OE+00 0.0000000E+00 0.0000000E+00
01-Jan-1986-00:00 0.000 7 0.009000 0.0000000E+00 0.0000000E+00 0.0000000E+00
01-Jan-1986-00:00 0.000 8 0.012500 0.0000000E+00 0.0000000E+00 0.0000000E+00
01-Jan-1986-00:00 0.000 9 0.017500 0.0000000E+00 0.0000000E+00 0.0000000E+00
01-Jan-1986-00:00 0.000 10 0.025000 0.0000000OE+00 0.0000000E+00 0.0000000E+00
01-Jan-1986-00:00 0.000 11 0.035000 0.0000000E+00 0.0000000E+00 0.0000000E+00
01-Jan-1986-00:00 0.000 12 0.045000 0.0000000E+00 0.0000000E+00 0.0000000E+00
01-Jan-1986-00:00 0.000 13 0.060000 0.0000O00OE+00 0.0000000E+00 0.0000000E+00
01-Jan-1986-00:00 0.000 14 0.085000 0.0000000E+00 0.0000000E+00 0.0000000E+00
01-Jan-1986-00:00 0.000 top 0.025000 0.0000000E+00 0.0000000E+00 0.0000000E+00
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01-Jan-1986-01:
01-Jan-1986-01:
01-Jan-1986-01:
01-Jan-1986-01:
01-Jan-1986-01:
01-Jan-1986-01:
01-Jan-1986-01:
01-Jan-1986-01:
01-Jan-1986-01:
01-Jan-1986-01:
01-Jan-1986-01:
01-Jan-1986-01:
01-Jan-1986-01:
01-Jan-1986-01:
01-Jan-1986-01:

01-May-1987-00:
01-May-1987-00:
01-May-1987-00:
01-May-1987-00:
01-May-1987-00:
01-May-1987-00:
01-May-1987-00:
01-May-1987-00:
01-May-1987-00:
01-May-1987-00:
01-May-1987-00:
01-May-1987-00:
01-May-1987-00:
01-May-1987-00:
01-May-1987-00:

[eNoNojNoNoloNoNooNoloNoNoNoNe)

485.
485.
485.
485.
485.
485.
485.
485.
485.
485.
485.
485.
485.
485.
485.

.042
.042
.042
.042
.042
.042
.042
.042
.042
.042
.042
.042
.042
.042
.042

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

000500
001500
002500
003500
005000
007000
009000
012500
.017500
025000
035000
045000
060000
.085000
top 0.025000

OCoOoO~NOOUDWNE

[eNoNoNooloNoNoNoNoNoNoNoNe)

000500
001500
002500
003500
005000
007000
009000
.012500
017500
025000
035000
045000
060000
085000
top 0.025000

©CoOo~NOOULA,WNE

[eNeoNoNoNoloNoNooloNoNoNoNo)

eNoNooNololoNololoNoNoNoNoNa)

.0000000E+00
-0000000E+00
-0000000E+00
-0000000E+00
-0000000E+00
.0000000E+00
-0000000E+00
-0000000E+00
-0000000E+00
.0000000E+00
-0000000E+00
-0000000E+00
-0000000E+00
.0000000E+00
-0000000E+00

-4533236E-02
-9371812E-02
-1398660E-01
-1831263E-01
.2429008E-01
-3066165E-01
-3533046E-01
-4064053E-01
-4005998E-01
-3280528E-01
.2170050E-01
-1353977E-01
-5794336E-02
-1966526E-02
.2621454E-01

Figure 3.15 Example of *.cs1 output file of FOCUS_TOXSW.A

3.3.8 Drainage/Runoff output file

3.3.8.1 *.mfl output file

eNoNoloNoloNoNoloNoNoNoNoNoNa)

cNoNoloNoloNoNololoNoNoNoNoNa)

.0000000E+00
-0000000E+00
-0000000E+00
-0000000E+00
-0000000E+00
-.0000000E+00
-.0000000E+00
-0000000E+00
-0000000E+00
.0000000E+00
.0000000E+00
-0000000E+00
-0000000E+00
.0000000E+00
-.0000000E+00

-9491700E-03
-1962272E-02
.2928518E-02
-3834302E-02
-5085864E-02
.6419944E-02
. 7397500E-02
-8509323E-02
.8387768E-02
.6868776E-02
-4543656E-02
.2834960E-02
-1213219E-02
-4117517E-03
-5488805E-02

eNoNoloNoloNoNoloNoNoNoNoNoNa)

cNoNoloNoNoloNoloNoNoNoNoNoNa)

-.0000000E+00
-.0000000E+00
-0000000E+00
-0000000E+00
-0000000E+00
.0000000E+00
-.0000000E+00
-0000000E+00
-0000000E+00
.0000000E+00
.0000000E+00
-0000000E+00
-0000000E+00
.0000000E+00
-.0000000E+00

-4954667E-08
-1024306E-07
-1528686E-07
-2001506E-07
.2654821E-07
-3351211E-07
-3861495E-07
-4441867E-07
-4378415E-07
-3585501E-07
.2371789E-07
-1479849E-07
-6333005E-08
.2149344E-08
.2865156E-07

The *.mfl file (Figure 3.16) contains the pesticide mass fluxes of input by drainage or
by runoff (depending on the scenario) as function of time. A description of the
columns is given in the header of the file under ‘Key to columns in table’.
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*OHHHARR O HHRR HE W B #HH B FOCUS_TOXSWA v2.2.1

*O## #Ht S #H #H #H #Ht #Ht #H #H TOXSWA v2.1.2-F2
* #t  H#H it HiHHHE B BEE #E #H B 10-Nov-2005
* o H## #t  H## # # H#Hit HHH fH f

* o H# #i#E #E B8 diid #t ## ## # Copyright Alterra
* Compiled with:VisualFortran v6.6.0.

*

*TOXic Substances in Sur face WAters

*

* Alterra, Wageningen UR http://www.alterra.wur.nl
* PO Box 47

* 6700 AA Wageningen

* The Netherlands

*

* TOXSWA simulation: 23-Jan-2006-14:44:22

* Working Directory: C:\SwashProjects\project H_sw\toxswa

* Run ID = 00002d_pa

* File name = 00002d_pa.mfl

Output data for pesticide: mass flux of input by drainage as a function of time

Key to columns in table:

1. Dat-Hr Date and hour (-)

2. Time Time since start of simulation (d)

Fldr Flux via drainage into water body (mg.m-2.h-1)

ok X % b Gk X F ok % X %
w

1 2 3

Dat-Hr Time Fldr
01-Jan-1986-00:30 0.021 0.0000E+00
01-Jan-1986-01:30 0.062 0.0000E+00
01-Jan-1986-02:30 0.104 0.0000E+00
01-Jan-1986-03:30 0.146 0.0000E+00
01-Jan-1986-04:30 0.187 0.0000E+00
01-Jan-1986-05:30 0.229 0.0000E+00
01-Jan-1986-06:30 0.271 0.0000E+00
30-Apr-1987-21:30 484.896 0.0000E+00
30-Apr-1987-22:30 484.937 0.0000E+00
30-Apr-1987-23:30 484.979 0.0000E+00

Figure 3.16 Example of *.mfl ontput file of FOCUS_TOXSW.A

3.3.9 Mass balances output files

In the mass balance files all mass listed is calculated with respect to the system
considered, i.e. the water layer, the sediment layer, both or only one water layer
segment plus the sediment subsystem below it. Everything that leaves the system is
counted as being negative, e.g. cxouwb stands for cumulative outgoing mass to the
water bottom (= sediment).

3.3.9.1 *.mwa output file
The *.mwa file (Figure 3.17) contains the mass balance of the entire water layer as a

function of time. A description of the columns is given in the header of the file
under ‘Key to columns in table’.
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When during the simulation a warning or error is given that mass is missing in the
mass balance calculations, then it can be traced back in these files when it occurred.
Look in the column ‘bal%’ to see where 0.1% or 1% has been exceeded. Next it can
be read from the other columns where particular values accumulated, which may give
an indication about the source of the error in the mass balance.

3.3.9.2 *.mwl output file

The *.mwl file (Figure 3.18) contains the mass balance of the selected segment of
the water layer as a function of time. In the header it is specified which segment of
the water layer was selected. A description of the columns is given in the header of
the file under ‘Key to columns in table’.

3.3.9.3 *.msa output file

The *.msa file (Figure 3.19) contains the mass balance of the selected top layer of the
entire sediment (all sediment subsystems of the water body) as a function of time. In
the header, the selected thickness of the top layer is specified. A description of the
columns is given in the header of the file under ‘Key to columns in table’.

3.3.9.4 *.msl output file

The *. ms1 file (Figure 3.20) contains the mass balance of the selected top layer of
the sediment under the selected segment of the water layer as a function of time. In
the header, the selected sediment subsystem is specified. A description of the
columns is given in the header of the file under ‘Key to columns in table’.
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ook ok X R ok X b o X X o ok X % b F X o b X X o b X % o ok X X b ok X ok ok X X F ok X %

HHHARR  HARH HE HH R B HH HHHH FOCUS_TOXSWA v2.2.1
Hi HH  H#HH #HE H#H H#H Hit HH  H#HH HH TOXSWA v2.1.2-F2
Hit HHt  #H Tt HHHAR  HHE HER HHE #H HH 10-Nov-2005
Hit HH HH HE HH HH B HERR HHER
Hit HHHA  HH HH HEH HH B HRE HH Copyright Alterra

Compiled with:VisualFortran v6.6.0.

Alterra, Wageningen UR http://www.alterra.wur.nl
PO Box 47

6700 AA Wageningen

The Netherlands

TOXSWA simulation: 23-Jan-2006-14:44:22

Working Directory: C:\SwashProjects\project H_sw\toxswa

Run 1D : 00002d_pa

File name : 00002d_pa.mwa

Mass balance of the entire water layer as a function of time

Key to columns in table:
1. Dat-Hr Date and hour (-)

2. t Time (d)
3. bal Mass missing in balance of all terms (g)
4. bal% Mass missing in balance of all terms expressed as percentage of initial,

and incoming mass from the sediment (%)
5. initial Mass initially present in water layer (Q)
6. cuinsl Mass entered via lateral loadings (Q)
7. cuinub  Mass entered via upstream end (Qg)
8. cuinwb Mass entered from sediment (Q)
9. cuouwb Mass penetrated into sediment (Q)
10. cuoueb Mass flowed out (at downstream end)(Q)
11. cuoufb Mass flowed out (at upstream end) (Q)
12. cutf Mass transformed (g)
13. cuvol Mass volatilised (Q)
14. totmwl Mass remaining in water layer (Q)

Negative values indicate fluxes leaving the system

loaded
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¥O X Ok ok X X % *

3 14
Dat-Hr
uvol totmwl

Mass balance, percentage

of initial,

loaded and incoming mass from the sediment

cuinub

cuinwb

cuouwb

10

cuoueb

11

cuoufb

cutf

01-Jan-1986-00:
01-Jan-1986-01:
01-Jan-1986-02:
01-Jan-1986-03:
01-Jan-1986-04:
01-Jan-1986-05:
01-Jan-1986-06:
01-Jan-1986-07:

30-Apr-1987-21:
30-Apr-1987-22:
30-Apr-1987-23:
01-May-1987-00:

484.
484.
484.
485.

[eNeNoNoNeoNoNoNa]

875
917
958
000

-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00

-5599E-06
-5608E-06
-5618E-06
-5624E-06

-1000E-20
-1000E-20
-1000E-20
-1000E-20
-1000E-20
-1000E-20
-1000E-20
-1000E-20

-1522E-06
-1525E-06
-1528E-06
-1529E-06

4 5
bal% initial
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00
0.0000E+00 0.3676E+03
0.0000E+00 0.3676E+03
0.0000E+00 0.3676E+03
0.0000E+00 0.3676E+03

Figure 3.17 Excample of *.mmwa output file of FOCUS_TOXSW.A
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-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00

-0000E+00
-0000E+00
-0000E+00
-0000E+00

-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00

-9852E-01
-9856E-01
-9860E-01
-9864E-01

-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00

.2434E+00
.2434E+00
.2434E+00
.2434E+00

-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00

.3672E+03

-.3672E+03

.3672E+03
-3672E+03

-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00

-0000E+00
-0000E+00
-0000E+00
-0000E+00

-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00

-2553E+00

-.2553E+00

-2553E+00
-2553E+00

-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00

.2230E-03

-.2230E-03

-2230E-03
.2230E-03
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-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00

-5371E-02
-5345E-02
-5318E-02
-5292E-02



ook % R b X o ok X b o % X o b X % b F X o o X X o b X b ok X X ok kX F ok X %

HHHHHR  HERR HE HH B #H B FOCUS_TOXSWA v2.2.1
Hit #H #H #H# H#H #A #it #HHt #HHE  HH# TOXSWA v2.1.2-F2
Hit HHt  #H fzziza HHHAR  HH HAR HH O#R HH 10-Nov-2005
Hit HHOHR HHE #H HH B HHAR R
H#it HHHE HH B # B HRE #HH Copyright Alterra

Compiled with:VisualFortran v6.6.0.

Alterra, Wageningen UR http://www.alterra.wur.nl
PO Box 47

6700 AA Wageningen

The Netherlands

TOXSWA simulation: 23-Jan-2006-14:44:22

Working Directory: C:\SwashProjects\project H_sw\toxswa

Run 1D = 00002d_pa

File name : 00002d_pa.mwl

Mass balance of segment 10 of the water layer as a function of time
(middle of segment is at 95.000 m)

Key to columns in table:
1. Dat-Hr Date and hour (-)

2. t Time (d)
3. baln Mass missing in balance of all terms in g per running metre of the water body (g/m")
4. baln% Mass missing in balance of all terms as percentage of initial, loaded

incoming mass via upstream end and incoming mass from the sediment (%)
5. initialn Mass initially present in segment (g/m*)
6. cuinsln Mass entered via lateral loadings (g/m")
7. cuinfn Mass entered from foregoing segment (g/m")
8. cuinen Mass entered from next segment (g/mT)
9. cuinwbn Mass entered via sediment (g/m")
10. cuouwbn Mass penetrated into sediment (g/m*)
11. cuouen Mass flowed out to next segment (g/m")
12. cuoufn Mass flowed out to foregoing segment (g/m")
13. cutfn Mass transformed (g/m")
14. cuvoln Mass volatilised (g/m")
15. totmwln Mass remaining in segment (g/m*")
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ook ok X F ok X X%

*

baln

Negative values indicate fluxes leaving the

baln%

system

cuinen

cuinwbn

10
cuouwbn

11
cuouen

12
cuoufn

13
cutfn

14
cuvoln

15
totmwln

01-Jan-1986-00:00
01-Jan-1986-01:00
01-Jan-1986-02:00
01-Jan-1986-03:00
01-Jan-1986-04:00
01-Jan-1986-05:00
01-Jan-1986-06:00
01-Jan-1986-07:00

30-Apr-1987-21:00
30-Apr-1987-22:00
30-Apr-1987-23:00
01-May-1987-00:00

484.875
484.917
484.958
485.000

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

-.2670E-07
-.2672E-07
-.2672E-07
-.2673E-07

Figure 3.18 Example of *.nmwl
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0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

-.7270E-07
-.7273E-07
-.7276E-07
-.7276E-07

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00

-3676E+01
.3676E+01
-3676E+01
.3676E+01

output file of FOCUS_TOXSI'A

-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00

-3305E+02
-3305E+02
-3305E+02
-3305E+02

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.1423E-02
0.1424E-02
0.1424E-02
0.1425E-02

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

-.3716E-02
-.3716E-02
-.3716E-02
-.3716E-02

-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00

-.3672E+02

.3672E+02
-3672E+02
.3672E+02

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00

-.4019E-02

-4019E-02
-4019E-02
-4019E-02

-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00

-.3515E-05

.3515E-05
-3515E-05
.3515E-05
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0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.1310E-03
0.1302E-03
0.1295E-03
0.1288E-03



ook % b b X % b ok X b o % X o ok X % b b X o b X X o R X X b ok X X ok kX F ok X X%

HHHHHR  HERR HE HH B #H B FOCUS_TOXSWA v2.2.1
Hit #H #H #H# H#H #A #it #HHt #HHE  HH# TOXSWA v2.1.2-F2
Hit HHt  #H fzziza HHHAR  HH HAR HH O#R HH 10-Nov-2005
Hit HHOHR HHE #H HH HHHE HHAR R
H#it HHHE HH B # B HRE #HH Copyright Alterra

Compiled with:VisualFortran v6.6.0.

Alterra, Wageningen UR
PO Box 47

6700 AA Wageningen

The Netherlands
TOXSWA simulation: 23-Jan-2006-14:44:22

Working Directory: C:\SwashProjects\project H_sw\toxswa

Run 1D = 00002d_pa

File name : 00002d_pa.msa

Mass balance of the top 0.050 m of the entire sediment
(all sediment subsystems of water body) as a function of time

Key to columns in table:

1. Dat-Hr Date and hour (-)

2. t Time (d)

3. bal Mass missing in balance of all terms (g)

4. bal% Mass missing in balance of all terms as percentage of initial mass,

loadings (adsorbed to eroded soil) and incoming mass (from water layer and upward seepage) (%)

5. initial Mass initially present in sediment layer (g)
6. cuiner Mass entered adsorbed to eroded soil (g)

7. cuinwl Mass penetrated from water layer (Qg)

8. cuus Mass entered via upward seepage (9g)

9. cuouwl Mass transported into the water layer (g)
10. cuper Mass percolated below sediment layer (g)

11. cutf Mass transformed (g)

12. totmwb Mass remaining in sediment layer (g)

Negative values indicate fluxes leaving the system

80

Alterra-rapport 586



* ok X F ok X X%

01-Jan-1986-00:00 0.000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
01-Jan-1986-01:00 0.042 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
01-Jan-1986-02:00 0.083 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
01-Jan-1986-03:00 0.125 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.000OE+00
01-Jan-1986-04:00 0.167 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
01-Jan-1986-05:00 0.208 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
01-Jan-1986-06:00 0.250 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
01-Jan-1986-07:00 0.292 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000CE+00 0.0000E+00
30-Apr-1987-21:00 484.875 0.1788E-06 0.7346E-04 0.0000E+00 0.0000E+00 0.2434E+00 0.0000E+00 -.9852E-01 -.1905E-01 -.3421E-01 0.9162E-01
30-Apr-1987-22:00 484.917 0.1695E-06 0.6964E-04 0.0000E+00 0.0000E+00 0.2434E+00 0.0000E+00 -.9856E-01 -.1906E-01 -.3422E-01 0.9157E-01
30-Apr-1987-23:00 484.958 0.1676E-06 0.6887E-04 0.0000E+00 0.0000E+00 0.2434E+00 0.0000E+00 -.9860E-01 -.1906E-01 -.3422E-01 0.9152E-01
01-May-1987-00:00 485.000 0.1509E-06 0.6199E-04 0.0000E+00 0.0000E+00 0.2434E+00 0.0000E+00 -.9864E-01 -.1907E-01 -.3423E-01 0.9147E-01

Figure 3.19 Example of *.msa output file of FOCUS_TOXSW A
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ook % b ok X o b 3k X b o X X b b X % b kX o o X X b b X b ok X % ok % X ok ok X %

HHHARR  HARH HE HH R B HH HHHH FOCUS_TOXSWA v2.2.1
Hi HHt  H#HH #HHE H#H #H Hit HH  H#HH HH TOXSWA v2.1.2-F2
Hit HHt  #H Tt HHHAR  HHE HER HHE #H HH 10-Nov-2005
Hit HH HH HE HH HH B HERR HHER
Hit HHHA  HH S HEH HH B HRE HH Copyright Alterra

Compiled with:VisualFortran v6.6.0.

Alterra, Wageningen UR http://www.alterra.wur.nl
PO Box 47

6700 AA Wageningen

The Netherlands

TOXSWA simulation: 23-Jan-2006-14:44:22

Working Directory: C:\SwashProjects\project H_sw\toxswa

Run 1D : 00002d_pa

File name : 00002d_pa.msl

Mass balance of the top 0.050 m of the sediment subsystem under segment 10 of the
water layer as a function of time (middle of segment is at 95.000 m)

Key to columns in table:
1. Dat-Hr Date and hour (-)

2. t Time (d)
3. bal Mass missing in balance of all terms (g/m")
4. bal% Mass missing in balance of all terms as percentage of initial mass,

loadings (adsorbed to eroded soil) and incoming mass (from water layer and upward seepage) (%)
5. initial Mass initially present in sediment subsystem (g/m")
6. cuiner Mass entered adsorbed to eroded soil (g/m")
7. cuinwl Mass penetrated from water layer (g/m*")

8. cuus Mass entered via upward seepage (g/mT)

9. cuouwb Mass transported into the water layer (g/m")
10. cuper Mass percolated below sediment subsystem (g/m")
11. cutf Mass transformed (g/m")

12. totmwb Mass remaining in sediment subsystem (g/m®)

Negative values indicate fluxes leaving the system
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30-Apr-1987-21:
30-Apr-1987-22:
30-Apr-1987-23:
01-May-1987-00:

12
totmwb

01-Jan-1986-00:
01-Jan-1986-01:
01-Jan-1986-02:
01-Jan-1986-03:
01-Jan-1986-04:
01-Jan-1986-05:
01-Jan-1986-06:
01-Jan-1986-07:

484 .
484.
484.
485.

[eleNoNoNoloNoNe)

875
917
958
000

[eNeoNoNoNoNoNoNa]

[eNoNoNe)

-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00

.3485E-08
-3285E-08
.3268E-08
-3077E-08

[eNeoNoNoNoNoNoNa]

[eNoNeoNe)

-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00

-9380E-04
-8840E-04
-8794E-04
-8282E-04

[eNeoNoNoNoNoNoNa]

[eNoNoNe)

-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00

-0000E+00
-0000E+00
-0000E+00
-0000E+00

Figure 3.20 Example of *.ms1 output file of FOCUS_TOXSW.A
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[eNeoloNoNoNoNoNa]

[eNoNoNe)

-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00

-0000E+00
-0000E+00
-0000E+00
-0000E+00

[eNeoNoNoNoNoNoNa]

[eNoNeoNe]

-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00

-3716E-02
.3716E-02
.3716E-02
.3716E-02

[eNeoNoNoNoNoNoNe]

[eNoNeoNe]

-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00

-0000E+00
-0000E+00
-0000E+00
-0000E+00

[eNeoloNoNoNoNoNe]

-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00

-1423E-02
-1424E-02
-1424E-02
-1425E-02

[eNeoloNoNoNoNoNe]

-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00

.2983E-03
-2984E-03
.2985E-03
-2986E-03

[eNeoloNoNoNoNoNe]

-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00

.5376E-03
.5377E-03
.5377E-03
.5378E-03

[eleNoNoNoloNoNe)

[eNeNoNe)

-0000E+00
-0000E+00
-0000E+00
-0000E+00
-00O00E+00
-0000E+00
-0000E+00
-0000E+00

-1457E-02
-1456E-02
.1455E-02
-1454E-02
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3.3.10 Distribution output files
3.3.10.1 *.dba output file

The *.dba file (Figure 3.21) shows the distribution of substance between the water
layer and the selected top layer of the sediment as a function of time for the entire
water body system. A description of the columns is given in the header of the file
under ‘Key to columns in table’.

3.3.10.2 *.db1 output file

The *.db1 file (Figure 3.22) contains the distribution of substance between the water
layer and selected top layer of the sediment as a function of time for the selected
segment of the water layer. The file is equivalent to *.dba. A description of the
columns is given in the header of the file under ‘Key to columns in table’.
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ook kX b b X % b b X o o X o b X % o ok X o o F X % b 3k X F ok X X F ok X %

HHHHAR  HERR H#HE W B #H o R FOCUS_TOXSWA v2.2.1
H#it HHOHRE HH BH HE H#it HH HE HH TOXSWA v2.1.2-F2
Hit #HH  #H HHH HHHHR  HH HAR #H #E #HH 10-Nov-2005
Hit #HH H#HH HE H#H i HHR AR IR
Hit HHHHE W B #HH B HE #HH Copyright Alterra

Compiled with:VisualFortran v6.6.0.

Alterra, Wageningen UR http://www.alterra.wur.nl
PO Box 47

6700 AA Wageningen

The Netherlands

TOXSWA simulation: 23-Jan-2006-14:44:22

Working Directory: C:\SwashProjects\project H_sw\toxswa

Run 1D = 00002d_pa

File name : 00002d_pa-dba

Distribution of substance in water layer and top 0.050 m of sediment as a function of time

Key to columns in table:
1. Dat-Hr Date and hour (-)

2. t Time (d)

3. wltot Total mass in water layer (Q)

4. wldis Mass dissolved in water layer (g)

5. wlss Mass sorbed to suspended solids (g)

6. wlmp Mass sorbed to macrophytes (g)

7. wbtot Total mass in selected sediment layer (g)

8. whdis Mass dissolved in sediment layer (g)

9. wbso Mass sorbed to solid phase in sediment layer (g)

10. wltot% Ratio of mass in water layer and total mass in water layer and selected sediment layer (%)
11. wbtot% Ratio of mass in sediment layer and total mass in water layer and selected sediment layer (%)
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30-Apr-1987-21:
30-Apr-1987-22:
30-Apr-1987-23:
01-May-1987-00:

10

wltot%

11

wbtot%

01-Jan-1986-00:
01-Jan-1986-01:
01-Jan-1986-02:
01-Jan-1986-03:
01-Jan-1986-04:
01-Jan-1986-05:
01-Jan-1986-06:
01-Jan-1986-07:

484.
484 .
484.
485.

[eNeNoNoNoNoNoNe]

875
917
958
000

[eNoNoNoNoNoNoNa]

[eNoNoNe]

-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00

.5371E-02
-5345E-02
-5318E-02
.5292E-02

[eNeoNoNoNoNoNoNe]

[eNoNoNe]

-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00

.5371E-02
-5344E-02
-5318E-02
.5292E-02

Fignre 3.21 Excample of *.dba ontput file of FOCUS_TOXSW.A
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[eNeoNoNoNoNoNoNe]

[eNoNoNe)

-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00

-4205E-06
-4184E-06
-4164E-06
-4143E-06

-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00

[eNeoNoNoNoNoNoNe]

-0000E+00
-0000E+00
-0000E+00
-0000E+00

[eNeoNoNe)

[eNeoNoNoNoNoNoNe]

[eNoNoNe]

-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00

-9162E-01
-9157E-01
-9152E-01
-9147E-01
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[eNeoNoNoNoNoNoNe]

[eNeoNoNe]

-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00

-1151E-01
-1150E-01
-1150E-01
-1149E-01

[eNeoNoNoNoNoNoNe]

[eNeoNoNe)

-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00

-8011E-01
.8007E-01
-8002E-01
.7997E-01

[eNeoNoNoNoNoNoNe]

auoou,



HHHHHR  HERR HE HH B #H B FOCUS_TOXSWA v2.2.1
Hit #H #H #H# H#H #A Hit #HHt  #HHE  HH TOXSWA v2.1.2-F2
Hit HHt  #H fzzie HHHAHR  HH HAR HH #R HH 10-Nov-2005
Hit HHHRE HHE #H HH HRHE HHAR R
H#it HHHE HH B #H #H HE #HH Copyright Alterra

Compiled with:VisualFortran v6.6.0.

Alterra, Wageningen UR http://www.alterra.wur.nl
PO Box 47

6700 AA Wageningen

The Netherlands

TOXSWA simulation: 23-Jan-2006-14:44:22

Working Directory: C:\SwashProjects\project H_sw\toxswa

Run 1D = 00002d_pa

File name : 00002d_pa.dbl

Distribution of substance in water layer and top 0.050 m of sediment as a function of time
at segment 10 of water layer (middle of segment is at 95.000 m)

Key to columns in table:
1. Dat-Hr Date and hour (-)

2. t Time (d)

3. wltot Total mass in water layer segment (g/m")

4. wldis Mass dissolved in water layer (g/m")

5. wlss Mass sorbed to suspended solids (g/m®)

6. wimp Mass sorbed to macrophytes (g/m*)

7. wbtot Total mass in selected top layer of sediment (g/m*)
8. whdis Mass dissolved in sediment (g/m")

9. wbso Mass sorbed to solid phase in sediment (g/m*)

10. wltot% Ratio of mass in water layer segment and total mass in water layer segment and selected sediment layer (%)
11. wbtot% Ratio of mass in selected sediment layer and total mass in water layer segment and selected sediment layer (%)

ook kX R b X % b b X o o X X b b X o b F X b b 3k X b ok X % b X F ok X X%
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IR EEER,
O
Q
7

10

wltot%

11

wbtot%

01-Jan-1986-00:
01-Jan-1986-01:
01-Jan-1986-02:
01-Jan-1986-03:
01-Jan-1986-04:
01-Jan-1986-05:
01-Jan-1986-06:
01-Jan-1986-07:

"30-Apr-1987-21:
:00

30-Apr-1987-22

30-Apr-1987-23:
01-May-1987-00:

00

00
00

484.
484.
484.
485.

[eNeNeoNoNoNoNoNe)

875
917
958
000

[eleNeoNoNoNoNoNe)

[eleNoNe)

-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00

-1310E-03
-1302E-03
-1295E-03
-1288E-03

[eNeNeoNoNoNoNoNe)

[eleNoNe)

-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00

-1310E-03
-1302E-03
-1295E-03
-1287E-03

Fignre 3.22 Excample of *.db1 output file of FOCUS_TOXSW.A
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0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.1026E-07
0.1020E-07
0.1014E-07
0.1008E-07

-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00

[eleNeoloNoNoNoNe)

-0000E+00
-0000E+00
-0000E+00
-0000E+00

[eleNoNe)

[eNeloloNoNoNoNe)

[eleNoNe)

-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00

.1457E-02
-1456E-02
-1455E-02
.1454E-02
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[eNeloloNoNoNoNe)

[eleNoNe)

-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00

.1830E-03
-1829E-03
-1828E-03
.1827E-03

[eNoNoNoNoNoNoNa)

[eNoNeoNe)

-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00

.1274E-02
.1273E-02
.1272E-02
.1272E-02

[eNeoNoNoNoNoNoNa)

00 00 0 0

25

.21
.17
.13

91
91
91
91

[eNoloNoNoNoNoNe]

.75
.79
.83
.87



4 User’s guide for the TOXSWA Graphical User Interface

4.1 Introduction

This chapter gives an overview of the TOXSWA Graphical User Interface, which is
an integrated environment for data storage and data retrieval, model control and
viewing the output data (Figure 4.1).

PRZM
model &
GUI

\

SWASH
User
Interface

I : /—\
SWASH/TOXSWA -
database

MACRO
model &
GUI

2 < >
Y~ model

Figure 4.1 Overview of the TOXSW.A modelling system and its relations with SWASH and the MACRO and
PRZM models

The user can access the system through the Graphical User Interface, which is
available for Windows 98/NT/2000/XP. The Graphical User Intetface is linked to a
relational database (SWASH/TOXSWA database) for easy data access. The
Graphical User Interface generates the input files for the TOXSWA model and calls

Alterra-rapport 586 89



the model. To be able to run TOXSWA (in its transient flow mode) the model needs
input from either the MACRO model or the PRZM model. The SWASH Graphical
User Interface helps the user to compose consistent runs for this sequence of
models. The summary output of TOXSWA can be viewed via the TOXSWA
Graphical User Interface. More comprehensive outputs (‘Reports’) can be viewed
with the Graphical User Interface as well.

It is clear this system is rather complex. With the TOXSWA Graphical User

Interface, you do not need to bother about all the relationships. The TOXSWA

Graphical User Interface makes it easy to:

e access standard scenarios as defined by the FOCUS Surface Water Scenarios
Working Group (FOCUS, 2001)

e sclect one or more model runs for execution

e actually perform one or several model runs

e display a summary report containing annual water and mass balances, the
maximum concentration in surface water and sediment of the water body, and
the output as agreed in the FOCUS Surface Water Scenarios Working Group
(FOCUS, 2001)

e display model results graphically

e cxport graphs in Bitmap format (*bmp) or in windows meta files format
(*.wmf).

Section 4.3 describes how FOCUS Step 3 runs can be executed with the TOXSWA
GUL In Sections 4.4 — 4.10 the set-up of the TOXSWA GUI is described into full
detail, to enable the user to perform FOCUS Step 4 and other runs. Section 4.11
describes the graphical output that can be viewed.

The SWASH/TOXSWA database and SWASH User Interface are designed to
facilitate the set-up of FOCUS Step 3 runs. The SWASH/TOXSWA database
contains data for the FOCUS drift calculator, the drainage model FOCUS_MACRO,
the runoff model FOCUS_PRZM_SW and for TOXSWA. The SWASH User
Interface is used to set up the input for the FOCUS drift calculator, MACRO,
PRZM and TOXSWA.

Figure 4.2 shows the hierarchy within the TOXSWA GUI. The highest level of the
TOXSWA GUI (level 1) is the project level. This level is performed in SWASH for
FOCUS Step 3 projects and it is performed in the TOXSWA GUI for FOCUS Step
4 and other projects.

The second level is the model-run level. At the third level, the Run components
combine a scenario, a substance and an application scheme. The Lateral entries
contain data concerning the type of lateral entries (drainage or runoff) and the path
to the *.m2t or *.p2t file. The Simulation and Output control entries give access to
parameters like the start and end time of the simulation, and output control data.
Also part of level 3 is the Run status, which gives information about run ID, creation
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date and modification date of the run. After completion of a run, the performance of
the run is listed in the run status.

Figure 4.2 Hierarchies within the TOXSWA GUL

Hierarchy
1 Project
2 Run
[ [ [ |
3 Run Lateral Simulation Output Run
components entries control control status
I I |
4 Scenario Substance Application
scheme
I I | I I
5 Water Sediment Meteo Hydrology General Sorption Transfor- Spray drift
layer layer station mation events
Represen-
6 Sediment Meteo tative
sublayer data channel
Sediment
7 building
block

A run is composed of a scenario, a substance and an application scheme (level 4). At
level 5 to 7 these three run components are futher defined. The left-hand side levels
5 to 7 in the diagram show the building blocks of the FOCUS scenarios. A scenario
is defined by its water layer, sediment, meteo station and hydrology. The entire
sediment layer is subdivided into sediment sub layers (level 6). The sediment sub
layers are defined by a specific sediment building block (level 7). The meteo station
contains the meteo data (level 6). The hydrology data are subdivided in data defining
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the individual water body characteristics like bottom slope, distance to weir (level 5).
For watercourses, data for the representative channel are given at level 6.

The substance entry at level 4 gives the name of the substance, which can be a parent
or a metabolite. The properties of the substance are entered in the substance sections
at level 5, i.e. the general physico-chemical properties, the sorption parameters and
the transformation rates in water and in sediment.

At level 4, the application scheme is pesticide and scenario dependent and is unique
for each run. At level 5, the application rate and spray drift deposition are entered in
the spray drift events section.

4.2  Getting Started

After installing SWASH, the TOXSWA software package can be installed. When
FOCUS_TOXSWA has been installed, the TOXSWA Graphical User Interface can
be started directly via the start menu or via a shortcut on the desktop (if you copied
the shortcut of the TOXSWA GUI to your desktop during installation of
FOCUS_TOXSWA). The TOXSWA GUI can also be started indirectly via the
TOXSWA button in SWASH. Please note that it is not possible to have both
software shells, SWASH and TOXSWA, running at the same time on your PC,
because they both use the same database.

4.3  Generating FOCUS Step 3 runs

TOXSWA supports scenario calculations set up by the FOrum for the Co-ordination
of pesticide fate models and their USe, FOCUS. Generating FOCUS projects and
runs can only be done in SWASH (Van den Berg ez 4/, 2005). SWASH only prepares
standard Step 3 FOCUS runs. These can be executed via the TOXSWA Graphical
User Interface. In FOCUS Step 3 runs, all selections and parameters have been
locked, except some options for output. For the preparation of FOCUS Step 4 runs
with TOXSWA, a FOCUS Step 3 project prepared by SWASH can be copied in the
TOXSWA GUI Then it becomes a FOCUS Step 4 project and some of the input
values can be changed.

4.4  Preparations

FOCUS runs are organized in so-called projects: specific combinations of a
substance, a crop and an application pattern. Therefore, a project contains a series of
runs that need to be done to obtain exposure concentrations in the relevant FOCUS
Surface Water Scenarios.

Before the TOXSWA model can be run TOXSWA needs project information
defined in SWASH and a *.m2t or *.p2t output file from MACRO or PRZM,
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respectively. Guidance is given in the SWASH User’s guide (Van den Berg ef 4/,
2005) and in the MACRO and PRZM manuals (Appendices ] and K of FOCUS,
2001). Therefore, before being able to run TOXSWA for FOCUS scenarios,
SWASH, MACRO and PRZM need to be installed and run. Below an ovetrview is
given of all steps in SWASH, MACRO and PRZM that are necessary to create, open
and run a FOCUS Step 3 project in TOXSWA:

1. Start SWASH
Define the substance or select an already defined substance from the SWASH
database

3. Use the FOCUS wizard to define a project for the specified substance and crops
you wish to consider

4. Press ‘View Projects and Define Applications’ and fill in the relevant application
pattern (so, by editing the given default application pattern if necessary) and
check all other run specifications

5. Press the button ‘Export FOCUS input to MACRO, PRZM and TOXSWA’ with
all options selected.

6. Print the project report.

7. Click on the MACRO button on the upper bar of the SWASH main screen to
start the MACRO shell, SWASH remains in the task bar.

8. Run MACRO for all D scenarios listed in the project report. Do not forget to
create the *.m2t output files after having finished the MACRO runs; they are
automatically stored in the correct directories

9. Exit the MACRO shell and enter SWASH again

10. Click on the PRZM button on the upper bar of the SWASH main screen to start
the PRZM shell and SWASH closes

11. Run PRZM for all R scenarios listed in the project report. The *.p2t files are
automatically prepared during the PRZM runs and placed in the correct
directories

12. Exit the PRZM shell and enter SWASH again

13. No action is needed to calculate the spray drift deposition onto the water body:
SWASH prepares this value automatically, when you clicked the button ‘Export
FOCUS input to MACRO, PRZM and TOXSWA’

14. Click on the TOXSWA button on the upper bar of the SWASH screen to start
the TOXSWA shell, and the SWASH shell closes

15. You will now enter the “TOXSWA — Projects’ screen from where you can
proceed.

4.4.1 Running TOXSWA

In the TOXSWA GUI the project can be opened by selecting the project and
pressing the OK button, or by double-clicking on the project. A new screen with all
the runs in the project appears. By default, all runs in the project have been selected
for execution.

1. You can switch runs on and off by double-clicking in the column ‘Selected’.
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2. If you wish to view graphical output, you can select the checkbox ‘All files for
graphical output selected’. Default the minimal output is selected, so only the
TOXSWA summary file (*.sum), the file that echoes the input (*.ech) and the
error file (*.err) are written. By clicking on the Report button at the right hand
upper side on the TOXSWA project form, the Graphical User Interface displays
a report of the run, which is an excerpt from the summary output file.

You may want to check that the *.m2t or *.p2t files are ready at the correct
directories: to do so, select a run and press the button “View/Make input file’ on the
status bar. You can now read the path and name of the *.m2t or *.p2t input file
behind the variable named ‘rodr’ at the 6 line under ‘Section 1: Run characteristics’.
Check with the aid of the Windows explorer if the correct *.m2t or *.p2t input file is
available at the specified location.

Now, press the Calculate button to run the model.

1. All selected runs will be carried out

2. The TOXSWA GUI will write the input files and call the simulation kernel.

3. You can follow the progress of the simulation in the DOS-box on your screen.

At the TOXSWA project screen, in the ‘Browse Runs’ table under the header

‘Results’, after completion of a run you will see the message ‘Not available’ change to

‘Available’ or to ‘Error’ in case errors have been encountered during the run.

1. If errors are encountered, you will see that the Report and Graphs buttons have
been disabled.

2. The nature of the error can be learned from the error file. Press ‘View’ and then
‘Error file” in the status bar to display the error file on the screen.

3. Errors can also be reviewed in the Run Status tab of the main form.

4.4.2 Viewing the results

Press the Report button to view the FOCUS report. This report contains, amongst

others:

1. An overview of the applications and pesticide entries via the two entry routes:
spray drift and drainage or runoff/erosion.

2. 'The Global Maximum Concentration in water and in sediment

3. TWAECs, Time-Weighted Average Exposure Concentrations in water and in
sediment over pre-defined periods.

Press the Graphs button to view graphs of

Water flux and mass flux from drainage or runoff

Water flux out of the water body and the water level in the water body

Residence time of water in the water body

Concentration of pesticide in water and in sediment as a function of time
Concentration of pesticide in water and in sediment as a function of distance or
of depth, respectively

6. Distribution of pesticide between the various compartments

AREE ol S e
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7. Mass balance of pesticide in water layer
8. Mass balance of pesticide in sediment

4.4.3 Special cases: substances with Koc higher than 30 000 L/kg

The TOXSWA GUI selects the standard FOCUS segmentation with 14 segments in
the sediment for FOCUS scenarios (Section 2 of the *. txw input file of Appendix 2).
For substances with a Koc of less than 30 000 L/kg this leads to a stable and
converging numerical solution of the mass conservation equations, so to correct
exposure concentrations in water and sediment. For substances with a Koc higher
than 30 000 L/kg, e.g. pyrethroids, the numerical solution does not converge for the
sediment nor for the water layer, i.e. the calculated concentration in the sediment and
in the water layer depend on the size of the segments in the sediment. Therefore, the
GUI selects the FOCUS_highKoc sediment segmentation for FOCUS Step 3 runs
with substances with Koc values above 30 000 L/kg. This is indicated by a pop-up
message that appears when the calculate button is pressed for a project that contains
this kind of runs. The message has to be clicked away by the user. For non-FOCUS
Step 3 projects, the message is also given, but the FOCUS-highKoc sediment
segmentation is not selected automatically. The user can change the sediment
segmentation. To do so, at the Scenarios form, copy the relevant scenario. In this
copied scenario, exchange the FOCUS sediment for the FOCUS-highKoc sediment.
Back, at the Main form select the run and replace the scenario by the scenario with
FOCUS-highKoc sediment. Then the run can be executed. However, it remains the
responsibility of the user to check that he/she has indeed obtained a converging
solution with this proposed segmentation.

4.4.4 Special cases: metabolites

TOXSWA can only simulate the behaviour of one substance in the water body, so it
does not simulate the formation of metabolites in water ot in sediment. However, it
is possible to calculate or at least estimate the concentration of the metabolite in
water and in sediment. The following cases can be distinguished.

1. Metabolite is only formed in soil metabolite study.

MACRO and PRZM calculate loadings of the metabolite into the surface water.
TOXSWA needs to make a separate run for the metabolite with its specific substance
properties using the metabolite *.m2t or *.p2t file for drainage or runoff loading. The
TOXSWA run for this metabolite has no spray drift deposition incorporated.
SWASH automatically prepares these runs, and adds them to the project, so no
special actions have to be undertaken.

2. Metabolite is only formed in the water-sediment studies.

Compare the time needed for formation of the maximum metabolite mass (t;,,) to
the monthly averaged hydraulic residence time of the FOCUS surface water bodies
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(7). The monthly averaged residence time is approximately 0.1, 5 and 150 d for a
stream, ditch and pond, respectively (for details, see FOCUS, 2001, Section 4.4.3).

If tpm > 7T

Formation of metabolites in the FOCUS surface water body is negligible, (nearly all
substance has flowed out before a considerable metabolite mass has been formed)

If tp,m <7T:

A. Metabolite is mainly formed in water phase:

»  Determine the time of the global maximum concentration for the parent and

enter At o, mas T tiom the maximum percentage of formed metabolite, expressed
in g/m’ water surface area.

» Enter this mass as an (artificial) spray drift loading into TOXSWA (see Section
4.9 for guidance). Copy the *.m2t or *.p2t file, give it a unique ID number in its
directory.

«  Change this *.m2t or *.p2t loadings file of the parent into a file delivering water
fluxes only by setting all pesticide fluxes in these files to 0.

=  Couple this file to TOXSWA as indicated in Section 4.6.5.

»  Next, run TOXSWA for the metabolite. You now obtain an approximate
metabolite exposure concentration based on a correct hydrology.

The approximations consist of

- formation of metabolites happens during a certain period of time, while the
maximum percentage has been added all at once to the water layer,

- for FOCUS streams only: formation of metabolites in upstream catchment has
not been taken into account.

B. Metabolite is mainly formed in sediment phase:

Enter the maximum percentage of formed metabolite, expressed as g/m’

sediment for the upper sediment layer (i.e. 5 cm for FOCUS runs), as an initial

concentration.

= Change the *.m2t or *.p2t loadings file of the parent into a file delivering water
fluxes only by setting all pesticide fluxes in these files to 0.

=  Couple this file to TOXSWA (Section 4.6.5).

»  Next, run TOXSWA for the metabolite. You now obtain an approximate
metabolite exposure concentration in the sediment based on a correct hydrology.

The approximations consist of

- formation of metabolites happens during a certain period, while the maximum
percentage has been added all at once to the sediment at the beginning of the
simulation.

3. The same metabolite is formed in the soil metabolite study as well as in the
water-sediment studies.
Combine the approaches described under 1 and 2.
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4.5  General properties of the TOXSWA GUI

All screens of the TOXSWA GUI have a similar set-up, which will be explained in
this section. The Substances form is taken as an example. The form consists of two
parts: (i) a browse box, shown in Figure 4.3, and (ii) an edit section with option
fields, shown in Figure 4.4.

Browse Substances

Test compound 1_sw
2_sw Test compound 2_sw
3w Test compound 3_sw
4 s Test compound 4_sw
5 aw Test compound 5_sw .
= = % C
E_sw Test compound E_sw m Rl

i 11103 [ A
< >

Figure 4.3 The browse box of the Substances form
The browse box allows the user to scroll through the records of a table (in this

example, substances). The information in the edit box in the lower half changes
when scrolling. All browse boxes are complemented with a navigator, consisting of:

Go to the first record in the table

[z

. Go to the last record in the table

[=

Add a new (empty) record

[+

Delete a new record

[r

Confirm changes (‘post edit)

[«

Cancel changes

[x

Copy a record
[ Copy 24

When not all actions are permitted for the records shown in the browse box, the
buttons related to those actions are not present in the navigator. E.g. when the
project selected is a FOCUS Step 3 project prepared by SWASH, adding, deleting
and copying of records is not permitted, so then the ‘+’, > and ‘Copy’ buttons are
not present.

Sometimes options of the navigator are locked, because they are not (yet) applicable.

For instance when a record has not yet been edited, then the signs on the buttons
‘Confirm changes’ and ‘Cancel changes’ are grey instead of black.
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Edit Substance

General Sorption ] Transfarmation ]
Code: BiY Comments
Mame : |Test compound 1_sw
Malar mass [gémel] : 190,30

Saturated vapour pressure [Pa) : 1.700E-2 measured at [*C] : 200
Molar enthalpy of waporization [J/mol] : 35000.0

Solubility i weater [ma/l) ; 6.000E+3 measured at [*C]: 250
Malar enthalpy of dizzolution [J/mal] : 27000.0

Diffuzion coefficient in water [ré/d) : 4 30E-5

Figure 4.4 The edit box of the Substances form

In the edit box of the form the user can edit the record selected in the browse box
above.

The TOXSWA GUI has four categories of data fields:

e ordinary data fields, where the user can enter a text string, a data string, or
numerical data. The TOXSWA GUI will perform range checking after entry of
the data.

" Detailed

e radio buttons (e.g. * General )
where the user can select only one of the shown options.

° ple lists ( e.g. Test compound 1_sw _I ),
where the user can make a choice between a number of options. The button to
the right of a pick list (a square with three dots) allows the user to edit the
underlying tables (i.e. go to a lower hierarchical level).

e check boxes (eg [~ Additional output hydrology )

where the user can switch variables on or off.

Most forms are provided with a comments button, which allows the user to add
comments or meta-data in a text box.

4.6  Projects form

The “TOXSWA — Projects’ form appears after starting the TOXSWA GUI. The
Projects form allows you to organize your runs into projects (Figure 4.5). A project is
a set of runs, mostly for one substance (and its metabolites when present) with one
or several crops. Each run is characterised by a scenario, substance and application
scheme.

Entirely new projects can be created with the aid of the FOCUS wizard in SWASH
ot the user-defined wizard in SWASH. In the TOXSWA GUI existing projects can
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be copied and altered or a new project can be created with the + button. After
copying a project or creating a new project in the TOXSWA GUI it receives the
specification ‘False’ in the ‘SWASH project?” column, the fourth and last column of
the upper part of the screen. In ‘False’ SWASH projects the user can change most of
the inputs that are locked in “True’ SWASH projects. In “True’ SWASH projects all
scenario input is locked, because the run represents a standard Step 3 FOCUS
scenario. Pesticide properties and application pattern input is locked as well, because
they have been defined in SWASH. Therefore, if the project was created in SWASH
the fourth column shows “True’” and only some simulation and output options can be
changed. The first column ‘Name’ gives the name of the project (entered in SWASH
already), the second column ‘Description’ allows for a short description of the
project and the third column ‘Last modified’ specifies the time and date the project
was modified for the last time.

In this upper part of the screen, a browse box, the user can select a project with the
aid of the navigator. The navigator allows the user to jump to the first project, to
jump to the last project, to create a project or delete a project, respectively. The copy
button shown at the same line as the navigator buttons allows the user also to make a
copy of the selected project. By pressing the OK button the selected project is
opened and the next form, the Main form, is entered. The selected project is shown
in the boxes behind ‘Name’ and ‘Description’. For ‘False’ SWASH projects the latter
can be changed by the user.

On the ‘Go to:’ bar the user is offered the following possibilities:

- The SWASH button is enabled only in case the user entered the TOXSWA shell
directly, ie. without passing by SWASH. Double-clicking on it closes the
TOXSWA application and starts SWASH. As SWASH and TOXSWA use the
same database it is not possible to have both applications running at the same
time and so, TOXSWA'’s shell is exited before SWASH can be started.

- The PEARL button is disabled (grey), because the connection to the PEARL
model is not yet operational.

- The IMAG Dirift Calculator button is only operational for ‘Talse’ SWASH
projects, ie. not for FOCUS Step 3 runs. The IMAG Drift Calculator is
developed by the Dutch IMAG institute. It calculates drift deposition onto water
surfaces based on their drift deposition experiments for several crops.
(Holterman and Van de Zande, 2003). The IMAG Drift Calculator contains the
so-called Dutch drift table, used for registration purposes in the Netherlands.
Drift deposition on FOCUS-like water bodies can be calculated according to the
Dutch deposition data. The values of the IMAG Drift Calculator are not
automatically transferred to TOXSWA. The user has to fill in the values for drift
deposition manually at the “TOXSWA - Spray drift events’ form in the
TOXSWA shell (Section 4.9.2).

On the right hand bottom end of the screen the user has access to the Help of
TOXSWA, or he can leave the TOXSWA GUI.

Alterra-rapport 586 99



Select TOXS5WA project

Marme |Description Last modified |SWASH project? | #
n project_0 Example project, non-FOCUS 10-3-2003 135345  True
project_H_zsw Example project 1 2312006 14:35:20  True

[ proisct & 5w € xample project 2 23-1-2008 1

w
< >
Open selected project: / 0k Copy o | | i
M ame; |
Description: |
Go to: SWwWASH

¢ Help | j'LE:-:lt ‘

Figure 4.5 The Projects form of the TOXSW.A GUI

4.7  Main form — TOXSWA project: project_name

The Main form appears after selecting a project and pressing the ‘OK’ button in the
Projects form. Its title displays the name of the selected TOXSWA project (Figure
4.6).

This form is the central point from where the different tables of the database can be
accessed, the model runs can be started and graphs from the TOXSWA output can
be viewed. The status bar (bar at the top of the form) or the buttons at the form can
be used to navigate through the GUL
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TOXSWA project : project_H_sw

File Edit Scenario View Runs Graphs Help

Frojects Wiew /Mt ake inputfile Calculation @ Help @ Cloze
Browse Runs
FunlD |Selected |FDEUS step 3 run |Name | Results | |
L 000 p_pa Yes True Cereals, winter_D4_Pond Available L] It
00002d_pa “Yes True Cereals, winter_DE_Ditch Available g Graphs |
4 i inter_R1_Stream &

Y |
<) >

Edit Run

Run Components ] Lateral Entries Simulation Control I Output Contral Run Status ]
Fiun name: | Bl Comments. .
Scenario Pesticide and gcenario dependent
Mame: | J J Substance: | J J
water body: | J Application scheme: | J J
(e | (3 Initial conditions for pesticide. . |

Figure 4.6 The Main form of the TOXSWA GUI

The lower section of the main form consists of five tabs, i.e. a Run Components tab,
a Lateral Entries tab, a Simulation Control tab, an Output Control tab, a Run Status
tab. These tabs are described in more detail in Sections 4.6.4 to 4.6.8.

4.7.1 Status bar of the Main form

The status bar contains six menus (File, EditScenario, View, Runs, Graphs, and
Help) which will guide the user to different processes. Clicking each of these menus

will show a grey box with options for different processes. Table 4.1 explains all
options.
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Table 4.1 Options on the Status Bar on the Main form of the TOXSW.A GUI

Option Sub option Action
File: Close Closes the GUI
EditScenario: | Projects Return to the Projects form
Scenarios Opens the Scenarios form
Substance Opens the Substances form
Application Schemes Opens the Application Schemes form
Initial conditions for pesticides Opens the Initial conditions for pesticide
View: Input File Opens the input file (* .txw)
Report File Makes and opens the report file: excerpt of
summary output file (*.sum)
Summary output file Opens the summary output file (* .sum)
Log file Opens the echo file (* .ech)
Error file Opens the error file (* .err)
Runs: Select all runs All runs will be selected (“Yes’ in browse runs
box)
Deselect all runs All runs will be deselected (‘No’ in browse runs
box)
Delete output of selected run Removes the output of a selected run in the
browse box
Graphs Graphs Opens the ‘Choice of Graph’ form
Help Content and index Help function
About Shows details on development

4.7.2 Main buttons of the Main form

The functions of the main buttons below the status bar and at the right-hand side of
the Main form are described in Table 4.2.

Table 4.2 Main buttons of the Main form of the TOXSW.A GUI

Button Action
Projects: Return to the Projects form
View/Make input file: Opens the TOXSWA input file (*.txw)
Calculate: Starts the calculations of all the runs selected in the browse box.
Help Help function
Close: Closes the TOXSWA GUI
Report: Makes and opens the report
Graphs Opens the ‘Choice of Graph’ box
Copy Enables the user to copy a run selected in the project. Only possible if the

project is a FOCUS Step 4 project or non-FOCUS project
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By clicking on the Report button the GUI makes and displays a report of the run,
which is an excerpt of the summary output file. This report file is not saved
automatically. The user can save the report in a file whilst the report is on display.

4.7.3 Browse box of the Main form

The column ‘RunID’ in the Browse runs section shows the runlD of the run. Three

types of runlDs are possible in TOXSWA.

1. In FOCUS Step 3 projects, the runIDs for the runs have already been assigned in
SWASH. Then the runID consists of a code of five numbers, followed by a code
consisting of one character indicating the type of water body (s for stream, d for
ditch and p for pond), which is followed by an underscore and a 2-character code
indicating whether the run is performed with a parent substance (pa) or a
metabolite (m1 or m2). For example, a run with a parent substance in a stream is
named 00102s_pa.

2. In FOCUS Step 4 projects copied from a FOCUS Step 3 project, the runlD
consists of a code of five numbers, followed by a code consisting of one
character indicating the type of water body, followed by a code consisting of a
number indicating the order of the run (i.e. parent substance = 1, metabolitel =
2, metabolite2 = 3), which is followed by a 2-character code indicating whether
the run is performed with a parent substance or a metabolite (e.g. 10004s2m1).

3. In projects created in TOXSWA with the ‘+” button of the Navigator in the
Projects form (FOCUS Step 4 projects and non-FOCUS projects), the runID
consists of a code of nine numbers (e.g. 000000001).

A difficulty is the difference in runlD numbers for FOCUS runs with a parent

having two metabolites, because D (drainage) scenarios runs use four ID numbers,

while R (runoff) scenario runs use three ID numbers.

- For a parent with two metabolites of a drainage scenario, four runlD numbers

are used in TOXSWA:

parent (i.e. runID: 00004d_pa)

metabolite 1 (i.e. runID: 00004d_m1)

parent (i.e. runlD: 00005d_pa)

metabolite 2 (i.e. runID 00005d_m1)

Note that the two parent runs refer to one and the same run!

- For a parent with two metabolite for a runoff scenario, three runs are necessary
in TOXSWA:

1. parent (i.e. runlD: 00006s_pa)

2. metabolite 1 (i.e. runlD: 00006s_m1)

3. metabolite 2 (i.e. runlD 00006s_m?2)

sl s

The background of this difference is that MACRO can only handle one metabolite in

one simulation, so it needs two simulation runs, i.e. four runlD numbers to calculate
the drainage fluxes of the parent and of two metabolites. PRZM can handle both
metabolites in one simulation run and therefore, only uses three runlD numbers.
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In the Browse runs section, the user can select a run by clicking on the run. If a run
is selected the column ‘Selected’ shows the word “Yes’. The navigator allows the user
to jump to the first run, to jump to the last run, to create a run or delete a run,
respectively. The ‘Copy’ button shown above the navigator buttons allows the user
also to make a copy of the selected run.

In the browse runs section the column ‘FOCUS run’ indicates “True’ when the run
was prepared by SWASH, so it is a standard FOCUS Step 3 run. In projects prepared
by SWASH all runs are FOCUS Step 3 runs. When the project was created or copied
in the TOXSWA GUI the runs are not standard FOCUS Step 3 runs and ‘False’ is

shown.

The column ‘Name’ shows the name of the run and the column ‘Results’ shows if
output is available. When a simulation has not yet been done the column ‘Results’
shows the message ‘Not available’. If a run has been performed successfully the
column ‘Results” will show the line ‘Available’. If a run has been stopped during
simulation because of an error, the column ‘Results” shows the message ‘Error’. The
nature of the error can be learned from the message on the Run Status tab.

All records in the Browse runs section that have been prepared by SWASH i.e.
FOCUS Step 3 runs, are locked in the TOXSWA GUI FOCUS Step 4 runs can be
set up by combining items that were made by SWASH, e.g. combining a substance
with another application scheme. Another possibility is to set up runs from items
that have been made by you in the separate forms.

4.7.4 Run Components tab

In the ‘Run components’ tab of the Main TOXSWA form (Figure 4.7), the user has
to select the major run components of a run, i.e. Scenario characteristics; Name and
Water body, and the Pesticide and scenario dependent characteristics; Substance,
Application scheme and Initial conditions for the pesticide. In case a project
containing FOCUS Step 3 runs is opened, all run components are automatically
selected and filled with the correct input data.

Notice that you can only select existing building blocks on this screen. It may be
necessary to add or create entirely new scenarios composed of entirelv new
components. In this case you can use the button on the right of the pick list ( == ) to
go to a lower hierarchical level, where you can e.g. compose new scenarios or
substances.
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Run Components ] Lateral Entries Simulation Contral Output Control Fiun Status

Fun name: |Eeteals, winter_D4_Pond Bl Comments... |
Scenario Pesticide and scenario dependent
Name: |D4 [Meteo station: Skousba] j J Substance: |Dummy compaound H_sw j J
Wiater body: |Pond j Application scheme: |AppScheme_DDDD1 p_pa j J
Crop: |

€3 Initial conditions for pesticide. . |

Figure 4.7 Run Components tab of the Main form

The ‘Run name’ field shows the name of the run. When the run has been prepared
by SWASH (FOCUS Step 3), the name is a combination of the crop, scenario and
water body names.

The ‘Scenario name’ field gives access to the water body, sediment, meteo and
hydrology components of the run.

The ‘Water body’ field indicates the selected water body type. For most FOCUS
scenarios two water body types are defined. When a new scenario is defined in the
TOXSWA GUI, only one water body type can be defined for this new scenario.
Details on the water body can be assessed via the ‘Scenario name’ field.

For projects prepared with SWASH the ‘Crop’ field shows a crop name because the
FOCUS runs have been set up for a specific crop. When these projects are copied in
the TOXSWA GUI the crop name is also copied and shown. For projects created in
the TOXSWA GUI this field is empty, because TOXSWA inputs are not crop
dependent. The box ‘Crop’ is grey, so a crop cannot be entered or changed. This
field has been added in the TOXSWA GUI to inform the user for which crop the
pesticide entries via spray drift deposition and drainage or runoff/erosion have been
generated with SWASH (FOCUS Step 3 run).

The ‘Substance’ field gives access to the physico-chemical properties of the
substance, i.e. general properties and sorption and transformation parameters.

The ‘Application scheme’ field gives access to data on the lateral entry of water and
substance fluxes into the water body, and on spray drift entries.

Via the ‘Initial conditions for pesticide...” button the initial concentrations in the
water layer and in the sediment are specified.
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4.7.5 Lateral Entries tab

At the Lateral Entries tab it can be indicated if lateral entries have to be simulated or
not. The file name, including its path, of the file containing the lateral fluxes, needs
to be specified (Figure 4.8). The small button at the end of this line allows to user to
browse through his maps in order to locate the correct lateral entry route file.

In the check box ‘Simulate drainage or runoff entries” the user has to cross mark if
lateral entries have to be simulated, or not. When lateral entries are simulated the file
with lateral fluxes needs to be selected. For FOCUS Step 3 scenarios the MACRO
model provides the entries via drainpipes and the PRZM model the entries via runoff
and erosion. The MACRO *.m2t output files lists water and pesticide fluxes leaving
drainpipes on an houtly basis. The PRZM *.p2t output files lists water and pesticide
runoff fluxes plus additional columns with eroded soil, pesticide mass adsorbed to
eroded soil and water fluxes infiltrating, all at an hourly basis. In the future the
Alterra model PEARL (Leistra ez a/, 2001) will be coupled to the TOXSWA model as
well. At present coupling PEARL output files for drainage or runoff is not yet
possible. Not simulating lateral entries means that there are no lateral water (and
associated pesticide) fluxes entering the water body. The file name option field shows
‘empty’ in this case.

When lateral entries have to be simulated, a variable hydrology in the water body is
assumed. The wished hydrology needs to be selected at the Scenarios page.

The Fluxes section shows two radio buttons Houtly fluxes or Daily fluxes. The latter
option is not operational in FOCUS_TOXSWA_2.2.1. Therefore these options are
greyed out.

Run Components  Lateral Entries l Simulation Contral | O utput Control Fun Status

Iv Simulate drainage or mnoff entries

File name :

Fluzes
-

('“

Figure 4.8 Lateral Entries tab of the Main formy lateral entry is drainage calculated with the model MACRO

4.7.6 Simulation Control tab

This tab page contains general options for controlling the simulation run (Figure 4.9).
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Run Components | Lateral Ertries  Simulation Contral | Qutput Control Fiun Status

(VW e e T P i hwdrology and then substance

Calculation time steps

Hydrology (2] : 00
Sediment laver [s] : EO0
Start / Stop

Start date [dd-rim-wy] © 01-01-1985

Stop date [dd-mm-py] : 30-04-1986

Figure 4.9 Simulation Control tab of the Main form

In the Run option field (gp_kyd ) the user can indicate if hydrology as well as mass
balance need to be calculated, or only the hydrology, or only the mass balance. The
following options are available:

e Run hydrology and then substance

e Assumes hydrology output and assumes *.hdr file.
This means that a run with exactly the same hydrology has been made before
and that a *.hdr file (see Section 3.3.5.3) with identical runID as the current run
is available. This option reduces computation time when a run is repeated
several times.
e Runs hydrology if no *.hdr file.
TOXSWA checks whether a correct *hdr file is available, if not, the entire
simulation, including the hydrology is run.
e Runs only hydrology.
This option is interesting when calibrating the hydrology part and not (yet)
running the pesticide part.
The default option is: Run hydrology and then substance. More details about the Run
option can also be found in Section 3.3.1.1 of this report.

Below, the calculation time steps for the hydrology and the mass balance for the
sediment can be entered. The default value is 600 s for both time steps. The
calculation time step to solve the mass balance for the water layer is selected by
TOXSWA itself. It varies between 1 and 3600 s, depending on the flow dynamics.

At the bottom of the form, the time-domain for the simulation is specified in the
Start en Stop data fields (stdate, endate). Dates are input in the format dd-mm-yyyy
(e.g. 30-01-2002).

4.7.7 Output Control tab

The ‘Output Control’ tab of the Main TOXSWA form (Figure 4.10) contains the
output options of the run.

! Names in italic refer to the name of the variable in the TOXSWA input file
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Run Companents ] Lateral E riries ] Simulation Cantral ~ Output Control Fun Status ]

Output Segments Output time
 sradzinis S .. fomey R .
Segment AAriaiail Pasitian [m] Segment S et [ Tirne interval of cutput [h]: 1
ij] 0.00-10.00 10 90.00 - 100.00
nz 10,00 - 2000 ? Exposure in sediment
03 20.00 - 30,00 Thick | . 005000
04 30.00 - 40.00 N ickness top layer (m) : .
05 40.00 - 50.00
Il 50.00 - 6O.00
gg gggg - gggg < [ Additional output hydralogy
09 50,00 - 5000 «
| Output files __. |

Figure 4.10 Output Control tab of the Main form

Segments for which output is wanted can be selected in the Output Segments
section. For all segments water concentrations are written to the output file *.cwa.
Sediment concentrations are only written to the output file *.cs# for the sediment
subsystems located under the selected water layer segment. Depending on the
number of selected segments, # is a number increasing from 1 to maximally 9. The
Output Segments section shows two list boxes: one for segments not selected for
output and one for segments selected for output. Segments can be moved from one
list to the other by selecting them and clicking the appropriate button. As a default,
always the last segment downstream is selected. At this location the dissolved
pesticide flow persists longer than at upstream-located segments. For the FOCUS
scenarios it was agreed that all exposure concentrations are to be calculated in this
most downstream-located segment.

The Output time interval can be set. The default value for the time interval is 1 hour,
which is also the minimum output time interval. The size of the output file can be
reduced by setting the output interval to higher values. TOXSWA does not give
some kind of an average concentration for the output interval, but it reports the
actual concentrations at the output times. Note that, when the output time interval is
set to values larger than 1 hour, the graphs will show results for this larger time
interval. So, e.g. a global maximum concentration that occurs between the start and
end time of the interval is not shown in the graph. Nevertheless, the summary report
file reports the actual global maximum and its time of occurrence.

For evaluation of pesticide exposure in sediment the Thickness of top layer for
which the concentrations are calculated can be set.

Additional output on the water flow in the representative channel can be obtained.
Tick the box ‘Additional output hydrology’, and on the next screen, specify a
maximum of 5 reporting times within the simulation period. The representative
channel represents the average conditions (e.g. size of flow, bottom slope and
roughness) in the catchment considered. For a discharge that is constant over its
entire length (i.e. no drain or runoff water flows entering laterally) a transient water
flow is calculated, resulting in backwater curves in front of a small weir. The water
depth at the upstream end of the representative channel as a function of time is used
in the water balance and mass balance calculations to simulate the pesticide
behaviour in the watercourse of TOXSWA. By requesting ‘Additional output
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hydrology’ backwater curves at specified times are reported in the *.rc2 output file of
TOXSWA. They give insight in the type of water flow simulated in the representative
channel. Note that this option is only operational if the box for the output file
Representative channel- additional data is ticked on the TOXSWA Output files form.

Different output files can be created during the simulation. By clicking the button
‘Output files....” it is possible to select (i) all output files, (ii) all output files needed
tfor viewing graphical output with the GUI, (iii) the minimum set of output files or
(iv) the user may specify the output files (Figure 4.11). By default minimal output is
obtained. To analyse several aspects of the run, select ‘All output files needed to for
viewing graphical output with the GUT to view the pre-defined graphs.

TOXSWA Output Files X

TOX5WA output files
i All

i All needed for viewing graphical output with Ul
i Minimal output [summary, echo and error file)
t+ User defined

Hydraology Masz balances

[v Detailed water balance v wiater layer

Reprasantative channel [v Selected segment water layer
v Sediment

|v Basic data

|vw Selected sediment subsystem

|v Monthly wiater and mass balances
Conhcentrations

o Water| Digtributions
ater layer

) W Subst b zelected locati
Iv Selected zediment subsypstem il esieren & eeleatr esin

Iv Substance in total water body
Drainage/Runaff

| Echo of water and substance entries

? Help ‘ o OK | X Cancel ‘

Figure 4.11 The TOXSW.A output files form
Please note that when the check box ‘All files for graphical output selected’ on the

Main form is marked, the output options selected for the individual run via the
Output Control tab are overruled.

4.7.8 Run Status tab

The Run Status tab page presents the date the run was created as well as the date that
it was modified for the last time. The error file is always created, it displays messages
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concerning warnings, errors and run time (Figure 4.12). Press the “View error file’
button to see the entire error file (*. err).

Fun Components ] Lateral Entries ] Simulation Eontrol] Output Control Run Status l
FuniD: D0002d_pa TOxSWA  enor file meszages:
Creation date [dd-mm-ypuy]:
18-09-2002 End of simualation
The run time was: 1 mirates and 52 seconds
Modification date [dd-rmm-gyy]:
18-03-2002 . .
No warhings during run

Wiew enar file

Figure 4.12 Run Status tab of the Main form

4.8  Editing Scenarios

At the Scenario tab, Pressing the button behind the Scenario Name option field
will lead to a lower hierarchical lev&=in TOXSWA; the Scenarios form.

From the Scenarios form the user can access general data of the scenario, data about
the water layer, the sediment layer, the meteo station and the hydrology of the
selected scenatio.

4.8.1 The Scenarios form

In the Scenarios form (Figure 4.13) the user can specify general information on the
site of the scenario, such as the name and the exact location (if applicable).

A new scenario can be added with the + button of the navigator or an existing
scenario can be copied. These options are not available when the project is a FOCUS
Step 3 project prepared by SWASH. After pressing the + button, in the appearing
insert box, the user must specify a unique code for the scenario and also a unique
scenario name. The country name (not required) can be specified in the Edit
Scenario section.

Furthermore the user has to select a type of water layer, a type of sediment, a meteo
station and a type of hydrology. Please notice that it may be necessary to create e.g. a
new water layer and/or e.g. new sediment and/or e.g. a new hydrology before you
can select one. Then, you have to add these items at the Water layer, Sediment,
Meteo station or Hydrology forms before proceeding.

The longitude, latitude and altitude of the scenario location may be specified (not
required); note that the meteo station may be located elsewhere; this can be specified
at the Meteo stations form (Section 4.7.4). The seepage rate, expressed in mm/d of
the contributing neighbouring plot, and the concentration in the incoming upward
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seepage water may be specified. In FOCUS_TOXSWA 2.2.1, the seepage options are
not implemented).

In the section Hydrology the user can choose between the hydrology of ponds and
of watercourses. Next, a hydrology can be selected from the pick list. If a lateral entry
is selected for a run (Main form, Lateral entries tab) the selected hydrology is used
for the run. If no lateral entry is selected, constant flow is assumed and the selected

hydrology is a dummy and not used in the run.
TOXSWA - Scenarios X]

Browsze Scenario

Code |\A-"aler layer |Name |Eountry -~
D1 focus_ditch D1 [Meteo station: Lannal
] D1 focuz_stream D1 [Meteo station: Lannal
] D2 focus_ditch D2 [Meteo station: Brimstone)
: D2 focus_stream D2 [Meteo station: Brimstone)
D3 focus_dich D3 [Meteo station: Wiedepeel] |
| |D4 focus_stream D4 [Meteo station: Skousba)
a D5 focus_pond D5 [Meteo station: La Jailliere] 3

Copy

PRI

Edit Scenario

N arme: |D4 [Metea station: Skausbo] Longitude [?Eeacét?:%us[iﬁ\?:]-
Code: | BY Com. Latitude [dec. deqrees): )
Country: | Altitude [m]:

Seepage / Concentration
W ater layer |fu:u::us_pond j J pag
Sedimert | |FEICUS J J Seepage [mm//d] :

ediment layer; | ..

Concentration [mgsL] :

Meteo station: |5knusb0 j J /L]

Hudralogy [for lateral entries only)

=
l,-h

D4_POND -

® Close |

? Help |

Figure 4.13 The Scenarios form

4.8.2 The Water layers form

The Water layers form can be accessed by pressing the
list of the option field ‘Water layer’ in the Scenarios

button behind the pick
form.

In the Water layers form (Figure 4.14) a water layer has to be defined, by specifying a
code and a name and values can be attributed to the different parameters defining
the water layer. A new water layer can be added with the + button of the navigator or
an existing water layer can be copied.
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TOXSWA - Water layers (X]

Browse Water lapers

Code |Name ad

focus_ditch Ditch Code : |

] focus_pand Patd

_focus_stream Stream Mame : |VF'_ditu:h
D veedepdich [VP_dich

Copy

| [l =

Ao

Water layer
Dimensions

Length water laper () : 10000 Segmerts

‘whater depth [m): 0.500
Blottom width (m] : 050
Side slope [horfver) : 1.00000

-
Depth def. perimeter [m) : 0100
Macrophytes

Diry weight [9/mé] : 0.oo
Suspended solids
Conc. suspended solidz [mgAL) : 15.00 B Com.

b azs ratio organic matter ; 0500

? Help | @ Clase |

Figure 4.14 The Water layers form

At the Water layers form the user can:

e Change the dimensions i.e. length (xdi?), water depth (wdh), bottom width (wzbot,)
and side slope (si5/) of the water body. In constant flow simulations the water
depth is used to simulate the water flow. In all simulations the water depth is
used to convert spray drift loadings to concentrations (see Section 4.9.2). The
depth-defining perimeter (wdhfl) indicates the water depth that defines the length
on the sidewalls across which the substance in the water interacts with the
sediment. Above this water depth there is no exchange of substance between
water and sediment.

e FEdit the number of segments within the water layer (mxnodif) and their length
(lesedi?) (button Segments).

e Change some water layer characteristics: dry weight of the macrophytes per m’
bottom area (dwmp), concentration suspended solids (coss) and the mass ratio of
organic matter of the suspended solids (raozzss).

For all parameters described above values have to be entered in the option fields in
the Water layers form.

To edit the segments within the water layer press the ‘Segments’ button. A box
‘Segments of: name water layer’ will appear. (Figure 4.15). The number of segments
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(nxnodit) can be specified in this box. The length of the segments is calculated from
the number of segments and the length of the water layer (xdit).

Segments of : ¥P_ditch El

Segments

Mo, of Segments: =
Segment length [m) :

v o | [ Caeel

Figure 4.15 The edit segments box of the Water layers form

To indicate that a water-sediment study is simulated mark the checkbox ‘Water-
sediment study’. Then instead of a trapezium-shaped sediment system (see
Adriaanse, 1996), a vertical sediment column is simulated. When the checkbox is
marked, the value of the ‘Depth defining perimeter’ changes to -1, and when the
mark is removed the value is set to 0.

4.8.3 The Sediment form

The Sediment layers form can be accessed by pressing the ... button behind the pick
list of the option field ‘Sediment layer’ in the Scenarios form.

In the Sediment layers form (Figure 4.16) a sediment layer has to be defined, by
specifying a code and a name as well as the number and type of different sediment
sub layers.

The Sediment form consists of two parts. One sediment layer consists of several
sediment sub layers. The upper half of the form (Browse Sediment layers) contains
entire sediments layers. In the lower half (Browse sediment sub layers) properties of
individual sediment sub layers can be edited.

In the Browse sediment section a new sediment can be added with the + button of
the navigator or an existing sediment can be copied. These options are not available
when the project is a FOCUS Step 3 project prepared by SWASH.

The sediment consists of a number of sub layers, which on their own are composed
of segments. The properties of each sub layer are defined by the selected Building
Block. In the Browse sediment sub layers section the user can modify the different
sub layers by specifying the building block code, the thickness of the sub layer and
the number of segments (#znowb) in the sub layer. A new sediment sub layer can be
added with the + button of the navigator or an existing sediment sub layer can be

copied.
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The dispersion length (/zs) is set to one value, valid for all sediment sub layers. The
user can change its value in the shown option field.

TOXSWA - Sediment layers X]

Browse Sediment layers

[ FOCUS ocus Sediment Code: |
FOCUS_highkoc Facuz_highkoc Sediment .
Wredepeel Vredepesl sediment Mame : |Focus Sediment

Copy

b

¢ TR ] Y
Sediment layer

Browse sub layers in sediment layer

Sub layer no. Building Black code Thicknezs of sub layer [m) |No. of segments | A

n 3 FOCUS-5B1 0.01000 2

n 4 FOCUS-5B1 0.03000 3

n 5 FOCUS-5B1 0.02000 1

4 & FOCUS-581 0.03000 1

— w

¢ I o I e
Edit sub layer in sediment Dizpersion length of all sub layers

: B

Sub layer no. - | Dizpersion length [m] :

Sediment Building Block code: | FOCUS-SB1 =l

Thickness of sub layer [m) : 0.03000

Mo, of segments : 1

?ﬂelp ‘ mglose ‘

Figure 4.16 The Sediment layers form

It may be necessary to create new sediment building blocks. You then have to enter
the Sediment Building Blocks form (pick list behind the ‘Sediment Building Block
code’ option field) before proceeding (Figure 4.17).

A new sediment building block can be added with the + button of the navigator or
an existing sediment building block can be copied and next edited. For each building
block values need to be entered for the dry bulk density of the sediment, p, (bdwb),
porosity, € (por), tortuosity, A (for) and mass ratio organic matter in the sediment,
m (raomwb).

om,wb
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TOXSWA - Sediment Building blocks

Browse Building Blocks

Building Block Code Bulk.denzity [ko/né] Parozity [-] Tortuosiby [-] Mazs ratio o.m. [kadkg] |

] 800,00 0600 0600 0.030

a0.00 0820 0820 0,250

220.00 0770 0770 01490

£70.00 0770 0770 0.060

1500.00 0.360 0.2a0 0,020

C3river_\WS 1536.00 047 0.364 0016
L

B R

Edit Building Block

Building Block Code: |FD':U5'5B'I B Comments

Basic parameters

Dy bulk density (kg : a00.00 Tortuosity - 0,600
Paroszity : 0,600 tass ratio of organic matter (ko kal : 0.090

?ﬂelp ‘ @Qlose |

Figure 4.17 The Sediment Building blocks form

4.8.4 'The Meteo stations form

The Meteo Stations form (Figure 4.18) can be accessed by pressing the button
behind the pick list of the option field ‘Meteo station’ in the Scenarios forn -..

The Browse Meteo Stations section at the upper half of the screen gives an overview
of all available locations with meteorological data. At present TOXSWA only needs
data concerning the water body temperature. For the FOCUS scenarios monthly
values of the air temperature are used in the TOXSWA simulations.

The lower half of the screen presents details of the meteorological station. Only the
option field for the Code is obligatory, all other fields are optional. The longitude,
latitude and altitude of the location of the meteo station may be specified; note that
the scenario to be simulated may be located elsewhere; this can be specified at the
Scenarios form (Section 4.7.1).

The three buttons at the right hand of the form offer various possibilities with
respect to the meteorological data file. The View Data button allows the user to
inspect the used data on his screen. The Create Datafile button creates from the
selected meteo data the meteo file (*.met) in the TOXSWA directory of the project
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that the user is working in. Note that creating the meteo file is not needed to perform
a run. When in the Main form the Calculate button is pressed, the *.met file is
created automatically.

TOXSWA - Meteo Stations X

Browse Meteo Stations
Code | Harmne | Country | ”
Brimstane Brimstone

| |La Jailliere La Jailiere

: Lanna Lanna
Porta Porta

] Foujan Roujan

|| Thiva Thiva —
Yredepeel YWredepeel

: Weiherbach Weiherbach ~

|| ]

Edit Meteo Station

Code: | Wiew data .. |
Mame: |SkDUSbD Create Datafile |
Country: |

Import Datafile ... |

Longitude [dec. dearees, East positive]: 12.05

Latitude [dec. degrees): 5537

Altitude [m:

W

? Help ‘ @QIDSE |

Figure 4.18 The Meteo Stations form

The Import Datafile button allows the user to import new meteorological data into
the SWASH/TOXSWA database under the selected Meteo Station Code. The new
Meteo Station Code needs to have been created first with the aid of the Copy or +
button at the Browse Meteo Stations section. It is possible to import a new set of
meteo data into the TOXSWA/SWASH database by creating a data file of identical
layout as the TOXSWA *.met files in the SWASHprojects directory. The name of
the file and the name in the header of the meteo file (behind “Weather station’) have
to correspond with the code entered for the new meteo station in the GUI (see
Figure 4.19). Press the Import Datafile button, confirm by pressing Yes to the
question that popped up (see Figure 4.20). Next, locate the file with defined meteo
data with the Windows Explorer, open it, and finally the TOXSWA GUI reads its
content and puts it into the SWASH/TOXSWA database.
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TOXSWA - Meteo Stations

Browsze Meteo Stations

X)

Edit M

Copy

Longitude [dec. degrees, East positive]:
Latitude [dec. degrees]:
Altitude [m:

Code | Harmne | Country | L
Bologna Bologna
Brimztone Brimztone
= - - Code should be the same as the name of the
La Jailiere La Jaillere X ) .
= weather station specified in the meteorology
Lanha Lanna e .,
—i file behind “ Weather station:
Parto Parta
Raujan R
Skousho
Jetaulk

eteo Station

W

o ] K3 S B

\ 4
Code: | “Wiew data .. |
Mame: |Locati|:|n of the test station
Country: |Default

s

Import Datafile ... |

? Help ‘ @QIDSE |

Figure 4.1

Confirm

¥

9 The meteo stations form for the example water-sediment study

3

Irnpartant:

Importing meteo data will erase any existing data For the

"Meten Station Code" that is indicated in the header of the imported File
{indicated behind "Weather station'™)

Make sure the "Meten Station Code" you will be importing
has already been defined in the GUI on the TOXSWA Meteo stations Form

Also make sure the Format of the File that will be imported
equals the Format of the TOXSWA * met file

Don't use tabs or commas, and remove all emply lines from the file,

Do wiou want ko proceed importing data ?

ND‘

Figure 4.20 Screen with instructions shown afier pressing the button Tmport Datafile ...° in the Meteo Stations

Sform
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4.8.5 Hydrology Pond and Hydrology Watercourse forms

From the Scenarios form, in the section ‘Hydrology’, you can enter the Hydrology
form, either for ponds or for watercourses. For FOCUS Step 3 runs defined by
SWASH the radio button combinations ‘Pond’/’Watercourse’ is disabled. For other
runs the user can select the type of water body. The Hydrology form can be accessed
by pressing the button .- behind the pick list. Which of these two is opened
depends on the type of hydrology selected via the radio button Pond’ /
‘Watercourse’.

In the Hydrology form (Figures 4.21 and 4.22) a hydrology has to be defined, by
specifying a code and a name; next, values need to be attributed to the different
parameters defining the hydrology.

The Hydrology form for a pond is shown in Figure 4.21. In the Browse Hydrology
ponds section a new hydrology of a pond can be added with the + button of the
navigator or an existing hydrology of a pond can be copied.

In this form (Figure 4.21) values can be entered for the contributing area of the pond
(arpo), the base flow into the pond (Qbasepo), the height and width of the weir
(crestbodypo, wicrestpo) controlling the outflow of the pond and the area from which
erosion may enter the pond (arerpo). The contributing area of the pond corresponds
to the area surrounding the pond that delivers its water and pesticide fluxes into the

pond.

The pond hydrology is now fully described. It does not need a representative
channel, as watercourses do.
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X

TOXSWA - Hydrology ponds
Browse Hydrology ponds

|D4_POMD

D5_POMD
R1_POMD

| £

Code

MHame

| -
£l >

Hydrology
Variable flow pond

Contributing area [ha) : lm
Base flow [é/d) [ 21830
Height weir [m)] 1.00
widkh weit (m] [ om0
Area erogion [ha): 006

BiY Comments

@ Cloze ‘

Figure 4.21 The Hydrology ponds form

The Hydrology form for a watercourse is shown in Figure 4.22. In the Browse
Hydrology watercourses section a new hydrology of a watercourse can be added with
the + button of the navigator or an existing hydrology of a watercourse can be

copied.

The form (Figure 4.22) shows option fields in which you can enter the constant base
flow (Qbasewr), the upstream catchment area (arupwe) delivering its water (and
sometimes pesticide fluxes) into the watercourse, the width of the plot contributing
drainage or runoff fluxes (water and pesticide) into the watercourse (/plo?) and the
plot margin (lenwe) contributing pesticide sorbed onto eroded soil fluxes to the
watercourse.
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TOXSWA - Hydrology watercourses

Browse Hydrology watercourses

|D4_STREAM

DE_STREAM
DE_DITCH

R1_STREAM
RZ_STREAM

R3_STREAM
R4_STREAM

Code

Mame

YHH

o ?J—|

Hydrology

Y ariable flov watercourse

Base flow [m34d) - 106.300

Upstream area [ha) : 100.000

Width plot allong watercourse [m) 100.000

I argin erosion [m) : 20.000
Reprezentative channel | B Comments |

@ Close |

Figure 4.22 The Hydrology watercourses form

The <Representative channel’ button gives access to the characteristics of the
representative channel (Figure 4.23). It represents the average conditions for a
watercourse in the catchment considered: channel length (/rr), bottom slope (botsir),
bottom width of the channel (wzbotre), side slope (sis/r), constant base flow (Qbaserc),
the upstream catchment area (a77¢), height of the weir crest above the channel bottom
of the channel (cresthodyre), crest width of the weir located at the outflow of the
channel (wicrestre), K-Manning; bottom roughness at 1 m water depth (&Man1m) and
alpha, the energy coefficient, resulting from the non-uniform distribution of flow
velocities over a channel cross section (alphaen).

The representative channel is used to calculate the variation of the water level as a
function of time in TOXSWA’s watercourse for the discharge coming out of the
upstream catchment basin. More information about the representative channel can
be found in Section 2.1 of this report.
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X

Representative channel

Reprezentative channel
Length [m) ;
Battom slope [m) :
Bottom width [m] :
Side slope [hordver) :
Baze flow [m3Ad) :
Upztream area [ha) :
wherr height (m] :
“weir width [m] :

k-Manning [m™[1/3]/5] :

didddddadds

Alphal-]:

) Close |

Figure 4.23 Representative channel form

4.9  Editing substances

The Substances form is accessible from the Run Components tab of the Main form.
Press the  button behind the pick list of the option field ‘Substance’ in the Main
form. -

The Edit Substance section on the lower half of the form consists of three tabs. The
tabs are described below:.

4.9.1 Substance form

General tab

In this tab (Figure 4.24), the user enters the general substance properties. A unique
code and the substance name must be introduced into the code and name fields of
the Insert box that pops up when you press the + button of the navigator or copy an
existing substance. The following parameter to be introduced is the molar mass
(mamol). TOXSWA also needs the saturated vapour pressure (psaf), the temperature at
which this parameter is determined (%psaf), the molar enthalpy of vaporisation
(mepsat), the solubility of pesticide (¢cosol), the temperature at which the water solubility
is obtained (zesol), the molar enthalpy of dissolution (zesol) and the diffusion
coefficient in water (kdfw).
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TOXSWA - Substances @

Browse Substances

Code ]Name ”~
il D_sw Darnmy compound D_sw
il E_zw Diurnmy compound E_sw
| |F_sw Dy compound F_sw
G_aw Diarnmy compound G_sw
W Dy compound H_sw .
- = % C
I_zw Durnirny compaound |_sw * me
] T K ) e
25 ) 2
Edit Substance -
General Sorption ] Tranzformation ]
Code : H B Comments
Mame : IDumm_l,l compound H_zw
Molar mass [gémol] ; 300.00

Saturated wapour preszure [Pa) : 1.000E-7 meazured at [7C] 200
Molar enthalpy of vaporization [J./mol] ; 95000.0

Solubility in water [ma/l) 1.000E+0 measured at [°C] 200
talar enthalpy of diszolution [J/mal] : 27000.0

Diffusion coefficient in water [mé/d] : 4.30E-5

? Help I @QIDSE I

Figure 4.24 The Substances form with the tab General

Sorption tab

The sorption of substances to suspended solids and sediment is described with a
Freundlich equation assuming that sorption to suspended solids and sorption to
sediment are analogous processes to sorption to soil (Adriaanse, 1996).

The Sorption tab consists of two parts:

e the first part, Freundlich sorption on sediment and suspended solids, contains
parameters describing:

- the Freundlich coefficient for sediment (kdomwbl); for suspended solids
(kdomssdit) and,

- the reference concentration at which the Freundlich coefficient has been
estimated for sediment (coobkdonwb); and for suspended solids (coobkomssdii),
and

- the Freundlich exponent for sediment (exfiwb); and for suspended solids
(exfrss).

e the second part, Macrophytes, contains the coefficient for linear sorption on
macrophytes (kdnmpdi?).

In the first part you can select the option General (Figure 4.25) or Detailed (Figure

4.26). The option General attributes the same Freundlich sorption isotherm to both
sediment and suspended solids. If you select the option Detailed, a distinction is
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made between the isotherms for sediment and for suspended solids. Different values
for the Freundlich sorption parameters for suspended solids and sediment can be
entered. You can fill in either K or the K the other value is calculated

(el

automatically with the aid of the formula: K, = 1.724-K_ (see Section 5.0).

TOXSWA - Substances @

Browse Substances

Code IName fad
il D_sw Ciummy compound D sw
| |E_sw Durnmy compound E_sw
L F_aw Drarmy compound F_sw

G_sw Diumnmy compound G_sw
» Durnmy compound H_sw N

= — (5% C
I_aw Durarmy compound |_sw * )
il [ 2 e

£ (| >

Edit Substance -

General Sorption ] Transformation ]
Code H Bi¥ Comments
Mame : JDumm_l,l campaound H_aw
tolar mass [gémol] : 300.00

Saturated vapour pressure (Pa) @ 1.000E-7 measured at [°C] 200
Malar enthalpy of vaporization [J/mal] : 35000.0

Solubility in water [mg) : 1.000E+0 meazured at [*C] 200
Malar enthalpy of dissolution [J/mal] ; 27000.0

Diffusion coefficient in water [rf/d] : 4 30E5

? Help I ) Close I

Figure 4.25 Tab Sorption of the Substance form with the option General

In the second part, only a coefficient describing the slope of the sorption isotherm
based on the dry mass of macrophytes has to be filled in.
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Edit Substance

General Sorption Transfarmation ]
Freundlich sorption on sediment and suspended solids
o Dt General Sediment Sugpended zolids
" General
Kom [Léka) @ | 200.00 | 350.00
Koo [Loka) : | 344,80 | B340
Freundlich exponent [-] : | 03 | 049
Fef. concentration in lig. phase [mg/L) : | 1.00E+0 | 1.00E+0
Macrophytes
Coefficient for linear sorption on macrophytes [LAka) : ,700

? Help | @ Close |

Figure 4.26 Tab Sorption of the Substance form with the option Detailed

Transformation tab

In this tab (Figure 4.27), the user has to specify the half-lives for transformation in
water and sediment (4250w, dt50wb) and the temperature for which these have been
determined (tedt50wl, tedt50wb). The temperature dependence of transformation is
described with the Arrhenius equation; the molar activation energy (ae#) must be
given.

Edit Substance

General ] Sorption Tranzfarmation
Water Sediment
Half-life [d] : | 100.00 | 300.00
Measured at [*C) | 200 | 200

Effect of temperature

Activation energy [J/maol] ; 54000.0

? Help | ¥ Clos= |

Figure 4.27 The Transformation tab of the Substance Form

4.10 Editing Application schemes

The Application scheme form is accessible from the Run Components tab of the
Main form.

The Application scheme form can be accessed by pressing the ‘== button behind the
pick list of the option field ‘Application scheme’ in the Main form. In the
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Application Scheme form information about the applications and the various entry
routes into the water body need to be specified.

4.10.1 Application scheme form

In the upper part of the form, a Browse box with various applications schemes is
shown. Application schemes can be added with the + button of the navigator or an
existing application scheme can be copied. Application schemes are given a unique
code by the GUI. A unique name has to be entered.

Three entry routes to the surface water body are considered in TOXSWA; spray
drift, drainage and runoff. It is assumed that drainage and runoff do not occur
simultaneously.

Figure 4.28 shows the Application schemes form. Use the ‘Spray drift Edit/View’
button to define the individual spray drift events for the selected application scheme
(Section 4.9.2). In the checkbox below it can be marked that the entries do not occur
over the whole length of the water body (if the checkbox is not marked, entries do
occur over the whole length of the water body). If not the whole length is
considered, the start and end positions in the watercourse, where drift deposition and
drainage or runoff take place (stx/dsd, enxildsd; spray drift, stxldro, enxldro; runoff,
stxlddr, enxlddr, drainage), need to be specified. The ratio of the upstream catchment
that is treated with the pesticide (rasuupbound) has to be entered. In case of runoff,
values for the ratio of pesticide-free infiltrated water at 1 depth that drains directly
into the water body (raindr) and the thickness of the sediment layer to which pesticide
mass sorbed to eroded soil is added (#sewbldro), need to be entered in the data fields.
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TOXSWA - Application schemes

Application schemes

Code |Name »

511 | AppScheme_00005d_m1

E30 AppScheme 0000Bs_pa

E31 AppScheme_00006s_m1

E32 Example Viedepeel
B B33 Appl. name Copy

B34 Appl. namew
ep 4 application scheme v I | Lal | + | — | v | X ‘

Edit application scheme

Code - | ; Spray drift EditMiew B Comments

Manme : |FD CUS Step 4 application schem

v Spray drift and drainage or runoff NOT over whale length of water body

Start position for spray drift and drainage or runoff (m); 0
End position for gprap diift and drainage or runoff (m]: 100

Ratio of upstream catchment beated [0- 1] : 04
Funaff runs:
Ratia infiltration in sail [0- 1] 01

Thickness sediment layer,
to which mazs sorbed to eroded zoil i added [m) :

? Help ‘ @Qlose I

Figure 4.28 The Application scheme form

4.10.2 Spray drift events form

Figure 4.29 shows the Spray drift events form. A new event can be added with the +
button of the navigator or an existing event can be copied. In the lower half of the
screen, the event has to be further defined. The date (chatldsd), the dosage (applo?), and
the drift deposition (w/dsd) or the drift percentage needs to be entered. The option
field of the drift and the drift percentage are connected. Changing a value in one box
automatically changes the other.

The drift percentage may be defined by the user, calculated with the FOCUS drift
calculator (Appendix H; FOCUS, 2001) or calculated with the IMAG drift calculator
(Holterman and Van de Zande, 2003). The user has to enter the value for the drift
percentage manually in the option field, except for FOCUS Step 3 scenarios, where
the complete Application scheme form and Spray drift events form is automatically
filled in, because applications are defined in SWASH.

Note that TOXSWA uses the water depth to convert the mass deposited per m’
water surface to mass entering per running meter water body, by multiplying the
mass deposited per m® with the cross section of the water layer (b + 2-/r5). Due to
the rectangular shape of the FOCUS water bodies (5; = 0), this multiplication does
not affect the FOCUS runs.
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When the application scheme is defined by SWASH (FOCUS Step 3 run), the date
fields are empty. TOXSWA receives the application dates from the header of the
MACRO *.m2t file or from the PRZM *.p2t file. The MACRO or PRZM model has
determined the exact application date with the aid of the Pesticide Application Timer
(PAT) and within the application window specified in SWASH (see Section 4.2.6 of
FOCUS, 2001) The TOXSWA model checks that the input specified in the
TOXSWA GUI with respect to number of applications and dosage corresponds to
those mentioned in the header of the *.m2t or *.p2t file. When no drainage or runoff
input is used, the dates of application cannot be read from the MACRO or PRZM
output files, so they have to be entered in the TOXSWA GUL

TOXSWA - Spray drift events x]
Browsze Spray dift events
Senal number | Date - Hour of Appl. [dd-mm-eyy-hh] | Dozage plot (kafha) | Diift deposition [ma/mé] | Percentage (%] -
e 1.540E-1

20 - 0.7500 1.155E1 1.540E-1

3 05000 TFNE-2 1.540E-1
-

£ >

Cop_l,l |H|+|_‘ ‘ ‘

Edit Spray Dnift

Serial number : 1
Date - Hour [dd-mm-yywwyp-hh] ; R
[dummy value in runs that use drainage or mwnoff file) Spray diift calculation
Dosage [katha) : 1.0000 FOCUS drift calculator |
Dirift depasition (madme] ; 1.540E1 an _
& IMAG drift calculator |
Cirift percentage (%] - 1.540E-1

?ﬂelp ‘ @QIDSB |

Figure 4.29 The Spray drift events form

4.11 Running the model

The model simulations have to be done from the Main form, which shows all the
runs in the selected project in its Browse box. By default, all runs in the project are
selected for execution. By double-clicking a run in the Browse box, the run is
deselected for execution, and vice versa. The ‘Selected” indicator will change from
Yes” into ‘No’. When you want to select (or deselect) all runs in the project, select
(or deselect) all runs by clicking ‘Runs’ in the status bar in the Main form and then
click ‘select all runs’ (or ‘deselect all runs’).

Before starting to run the model, the wished output files can be selected. By default
only the minimum number of output files is selected, i.e. the *.ech, *.sum and *.err
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file for all runs. The tick box ‘All files for graphical output selected’” on the
TOXSWA Project-projectname form is an option controlling the project, i.e. for all
runs in the project all the files needed to see the pre-defined graphs in the GUI are
generated. The tick box overrules selections made for individual runs via the Output
Control tab. The Output Control tab on the TOXSWA Project-projectname form
offers the possibility to define for each individual run of a project the wished output
files (see Section 4.6.7).

After having checked that all input is correct and the wished output files are selected,
the run can be started. A powerful feature of the TOXSWA GUI is that it is possible
to execute multiple runs in a series, so, it is not necessary to wait with starting the
second run until the first run is ready. When all desired runs are selected, the
‘Calculate’ button can be pressed to run the model.

Every time the ‘Calculate’ button is pressed, the TOXSWA GUI will generate the
TOXSWA input files and weather data files of the files selected for execution. This
can take some time. Be aware that this also means that when the input files were
changed outside the GUI, those changes are lost because the GUI recomposes the
input files, and so, the edited input files are overwritten!

After a while, a console window with the logo of the TOXSWA simulation kernel
appears. The user can follow the progress of the simulation in this window. Use the
CTRL-C option of the keyboard of the pc to interrupt the model execution. The
actual computation time depends mainly upon the number of numerical segments in
the water layer. To give an indication: execution of the stream FOCUS scenario for
field beans in Skousbo took about 11 minutes on a Pentium 4, 2.26 GHz computer
with memory size 256 MB. Computation time can be reduced by reducing the
number of output files to be written or reducing the number of output segments.
FOCUS ditch and pond scenarios require considerably less computation time.

When a model run is completed, the value ‘Not available’ is changed to ‘Available’ or

to ‘Errot’ in case errors are encountered in the column ‘Results’ in the ‘Browse Runs’

box in the Main form. In case errors have been encountered, the Reports and

Graphs buttons will be disabled.

1. the nature of the error can be learned from the error file. Press “View’ and then
‘error file’ in the status bar to display the error file on the screen.

2. ot errors can be reviewed in the Run Status tab of the Main form.

4.12 Creating graphs

After a model run has been completed, the output can be analysed via the graphical
function of the TOXSWA GUIL TOXSWA prepares a number of pre-defined graphs
(see Figure 4.30). They present the most important model outputs, such as the
concentration of pesticides in the water body, water flux out of water body etc.
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TOXSWA - Choice of Graph

()

Twpe of graph

& ater flux and mass flux from drainage or runoft

 Mfater flux out of water body and water lewel inwater body
" Residence time of water in water body

" Concentration of pesticide in water and sediment [fit]]

-

Concentration of pesticide in water [fix)] and sediment [f{z)]

-

Distribution of pesticide

-

bass balance of pesticide in water layer

-

Mass balance of pesticide in sediment

W Frint color area's black and white ? Help ‘ ¥ View | & Close |

Figure 4.30 The Choice of Graph form

4.12.1 Viewing output

The simulation results can be inspected in charts by pressing the Graphs button. It is
possible to view, manipulate, compare and print charts. To select the chart you want
to see, mark its checkbox (see Figure 4.30). The GUI shows the selected chart after
pressing the “View’ button.

By marking the check box ‘Print colour area’s black and white’ on the Choice of
Graphs form, graphs will be printed in black and white instead of colour.

Communal features of the various graphs are:

the Compare button: refer to Sections 4.11.3 and 4.11.4

the square button with the magnifying glass: This gives access to the graph
enlarged to the full screen size, where several options concerning the definition
and title of the axis, the presentation of the markers, copying and printing the
graph are offered (see also Section 4.13.2)

the tick box ¢ Show markers’ in the left hand lower corner for showing or not
showing the markers from which the graph is composed

the Print button, sending the graph to the default printer of your PC and

the Close button, closing the window and opening the TOXSWA Choice of
Graph form.

Water flux and mass flux from drainage and runoff — The drainage flux or
runoff flux is presented as a function of time in the top graph of the screen (see
Figure 4.31). The graph at the bottom gives the mass flux of the pesticide
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entering the water body with drainage water or runoff water as a function of
time.

Incoming flow and mass flux for pesticide

Compare Q|

.

0 20 40 B0 80 100 120 140 160 180 200 220 240 260 260 300 320 340 360 360 400 420 440 480 480

Day number since: 01-Jan-1986
Compare | @ |
Substance drained or runoff riperian land

015
014
0.035
: A

o 20 4‘0 BID 8:3 10‘0 12‘0 140 ‘16“0 18‘0 20‘0 22‘0 240 25“0 28‘0 SEIID 32‘0 340 36“0 38‘0 40‘0 42‘0 440 45“0 48‘0
Day number since: 01-Jan-1986

Water drained or runoff riperian land

‘Water flux {(mm/h)

1]

Substance flux {mg/mrh)

P ek | Eyprint | @ Close |

Figure 4.31 Graph: Incoming flow and mass flux for pesticide

2. Water flow and water level in water body - The water flow out of the water
body is given as a function of time in the top graph of the screen (Figure 4.32).
The graph at the bottom gives the water level in the water body as a function of
time.
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Water flow and water level

Campare O.‘

Water flow out of water body

50
40
a0

204

‘Water flow (m*/h)

- : ; . . . !
0 20 40 60 &0 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 450

Day number since: 01-Jan-1586
Compare | G ‘
Water level in water body

03 _,JJ«k »M—LR_,‘

E
=
=
T 02
I
Z o1

0 . : : . . .
0 20 40 B0 0 100 120 140 160 160 200 220 240 260 280 300 320 340 360 300 400 420 440 480 420
Day number since: 01-Jan-1986

? Heb I &y Print ‘ ®Q|DSE!‘

Figure 4.32 Graph: Water flow and water level in water body

3. Residence time of water in water body — The monthly average hydraulic
residence time and the momentary hydraulic residence time of water in the water
body is given as a function of time (Figure 4.33). The hydraulic residence time is
defined as volume of the water body divided by its discharge.

Residence time of water in water, body
4

2 Monithly (d)
— Maomerntary (d)

Monthly averaged. and momentary hydraulic residence time of water in water body

Hyqdr. residence time (d)

t T
200 300 400
Day number since: 01-Jan-1%86

? Help ‘ By Print ‘ @) Close ‘

Figure 4.33 Graph: Monthly averaged hydraulic residence time and momentary hydraulic residence time of water
in water body
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Concentration of pesticide in water and in sediment as a function of time -
The concentration in water as a function of time can be viewed for all water layer
segments. The concentration in the sediment is given as a function of time for
maximally 9 positions in the water body (Figure 4.34). One can only view the
concentration in the sediment if the output file for the wished distance has been
generated, i.e. the segment should have been selected at the Output Control tab
of the Main form. Concentrations at different positions in the water body can be
viewed for water layer and sediment separately. Via the option field ‘Distance
(m)’ the desired position in the water body can be selected from the pick list.
Total concentration of the substance, concentration of substance adsorbed to
suspended solids, macrophytes or sediment and the concentration dissolved in
water can be viewed separately as well. Simply select or deselect the check boxes
in the legends of the graphs. Especially for substances with a high Koc (>30 000
L/kg) it is interesting to examine the difference between dissolved concentration
and total concentration in the water layer. In this case non-negligible amounts of
the substance can be adsorbed to suspended solids (when present).

Concentration of pesticide in water and sediment, f{t)

Distance [m): |99 v Compare (&%
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? Help | &y Print | ¥ Close |

Figure 4.34 Graph: Concentration of pesticide in water and sediment as a function of time

5.

Concentration of pesticide in water and sediment as a function of distance
- The concentration in the water layer and the sediment as a function of distance
can be presented graphically for maximally 5 points in time (Figure 4.35). These 5
points in time can be selected manually. Put the cursor of the mouse on the box
with the 5 points in time and press the right mouse button. The box shown in
Figure 4.36 appears. Select a time step and press the OK button to replace a
point of time with a new one. The graphs for both the water and the sediment
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now change. For the sediment three graphs are shown, presenting the total
pesticide concentration in the selected top layer of the sediment at three
locations. As explained above, the pick lists here, entitled ‘Sed’, allow the user to
view the sediment concentrations at wished distances, if these were selected at
the Output Control tab of the Main form. Note that for the water layer the
concentration dissolved in the water layer is shown and for the sediment the total
concentration (dissolved plus adsorbed) in the sediment.

Concentration of pesticide in water [f(x)] and sediment [f(z)]
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Figure 4.35 Graph: Concentration of pesticide in water and sediment as a function of distance
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Figure 4.36 Select time step box of the graph: Concentration of pesticide in water and sediment as a function of
distance

6. Distribution of pesticide in water and sediment — For the entire water body
the distribution of the pesticide between the compartments is given as a function
of time in the top graph (Figure 4.37). In the bottom graph the distribution is
given at a selected distance in the water body, the mass is given per m', meaning
per metre length of water body. Only those distances can be selected, for which
output for the sediment has been made, ie. the segment should have been
selected at the Ouput Control tab of the Main form. In the legends of the graphs
compartments to be shown can be selected or deselected.
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Distribution of pesticide in water and sediment
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Figure 4.37 Graph: Distribution of pesticide in water and sediment

7. Mass balance of pesticide in water layer — In the top graph the positive terms
of the pesticide mass balance of the entire water layer are shown as a function of
time (Figure 4.38). In the bottom graph the negative terms of the balance are
shown. The positive terms concern mass entering the water layer, while the
negative terms concern mass leaving the water layer, e.g. into the sediment. The
line in the top graph indicates the total mass present in the water layer. In the
legends the check boxes enable the user to select the balance terms to be shown.
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Mass balance of pesticide in water layer
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Figure 4.38 Graph: Mass balance of pesticide in the water layer as a function of time

Mass balance of pesticide in sediment
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Figure 4.39 Graph: Mass balance of pesticide in the sediment as a function of time
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8. Mass balance of pesticide in sediment — In the top graph the positive terms
of the pesticide mass balance of the entire sediment layer are shown as a function
of time (Figure 4.39). In the bottom graph the negative terms of the balance are
shown. The line in the top graph indicates the total mass present in the sediment
layer of the water body. In the legends the check boxes enable the user to select
the balance terms to be shown.

4.12.2 Manipulating the graphs

Each of the charts can be enlarged and be presented in a single window by clicking
the button with a magnifying glass: ﬂ Figure 4.40 shows an example of a
magnified graph.

The window can be exited by pressing the ‘Close’ button: 4|® Llose

Charts can be printed by pressing the ‘Print’ button: Pint |

B Cli
The button ‘Clipboard™: £ Clghed can be used to copy the graph to the

clipboard. This is a typical Microsoft function. From the clipboard the graph can be
inserted in for instance ‘Word’ for Microsoft Windows by the option ‘paste’ in the
program or the shortcut ‘CTRL-V’.

The button ‘Save as....” H Save as | is used to save the graph as a Windows

meta file (*.wmf) or a Bitmap file (*.bmp). The size of a Bitmap file is smaller (less
Kb) than the size of a Windows meta file. The quality of the picture is also less.
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Water drained or runoff riperian land
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Figure 4.40 Graph: Water flux entering the water body; magnified

It is also possible to zoom in on a specific part of the chart. To do so, click with the
cursor at the left side at the top-left corner of that part and drag the cursor to the
bottom-right corner. To undo the zooming, drag the cursor from bottom-right to
top-left. Note that for the last action, bottom-right to top-left, the movement with
the cursor should start in the graph area. You can move the graph by pushing the
right button of your mouse, keeping it pressed, and then move the mouse, which will
move your graph in the window.

The axes of the graphs can be customised. Use the button ‘Options’ in the screen
with the zoomed graph (Figure 4.40). The title of the axis, the axis range, and the tic
steps along the axis can be altered. Two sections are shown (Figure 4.41), one for the
X-axis, and another for the Y-axis. For both axes you can enter the start and end
values of the axis, the titles of the axis, the major tic steps and the number of minor
tics. Note that the major tic step is a numerical value of a certain dimension (e.g. 25
m), and that the number of minor tics indicates the number of tics between two
major tics (hence without dimension).

The size and amount of markers (as a percentage of the total number of marker
points) can be selected in the box ‘Options for markers’ (Figure 4.41). Whether the
markers are shown or not, is indicated in the tick box ‘Show markers’ at the lower
left hand side of the window.

138 Alterra-rapport 586



)

Chart options

Options for 2-Axis:

Startg at: |0 M ajor ticks step: |U
Ends s |485 Hurber of minor ticks: |4

Text: |Da_l,l number zsince: 07-lan-1986

Options for Az

Starks at: |0 Majar ticks step: |U
Ends at |14 Hurber of minor ticks: |4

Text: |Waler flues [rarndh)

Options for Markers
Percentage of marker points vigible: (100 %

Size of marker 4 S

J Ok | x Cancel |

Figure 4.41 Chart options; Fill-in screen becoming visible after pressing button ‘Options’ in magnified graph of
(Fignre 4.40)

4.12.3 Comparing two simulations

The compare button (Figure 4.31, 4.32, 4.34, 4.35) can be used
to compare a simulation S2MP3%® | ith another simulation. The other run can
be selected with the aid of the ‘Select run to compare with’ window. Figure 4.42
shows an example of the ‘Select run to compare with’ window.

At the top of the window, the current selected run is shown by its RunlD and Run
Name. In the section ‘Browse Projects’ of the tab ‘Calculated Runs’, the user has to
select the project containing the run the users wants to compare with. In the section
‘Browse Runs’ the user has to select the run the user wants to compare with.
Obviously, the column ‘Run Results’ should indicate ‘Available’ to be able to view
and compare the data.
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x)

Select run to compare with

Current RunlD : Current Run name :
|00002d_pa |Cereals, winter_DE_Ditch
Calculated Runs l Measured Concentratiors

Browse Projects :

Marne |De3cripti0n ~
project_0 Example project, non-FOCUS

4 Example project 1
project_B_aw Example project 2

c_praject_H_sw copy_Example project 1

| 4 | wm

b
Browse Runs :
RunlD |Name RunR esults |4_\
a 000 p_pa  Cereals, winter_D4_Pond Awvailable

00002d_pa  Cereals, winter_DE_Ditch Available

m Erea ter_R1_Steam il

| Ha| ||
?ﬂelp ‘ Eﬁiew | mglose |

Figure 4.42 Example of the Select run to compare with’ window of the TOXSW.A GUI with tab ‘Calculated
Runs’.

If both project en run are selected the user may press the View’ button. A window
appears with at the top of the page the graph of the original run and at the bottom of
the page the graph of the run the user wants to compare the upper graph with
(Figure 4.43). In some cases the program will ask the user to select a water layer
segment.

The axes of the graphs can be customised using the button ‘Options’ in the right
hand upper part of the window (Section 4.11.2). Furthermore the same options
(‘Save as...’, ‘Clipboard’, ‘Print’ and ‘Close’) as for a magnified graph are available
(see Section 4.11.2). The tick box ‘Scale Axis’ at the lower left hand corner allows the
user to make a scale of the x-axis of the lower graph identical to the scale of the x-
axis of the upper graph.
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Concentration of pesticide in water and sediment, f{t)
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Figure 4.43 Example of the window containing graphs for comparing two runs

4.12.4 Comparing a simulation with experimental data

The compare button in Figures 4.34 and 4.35 can also be used to compare a
simulation with experimental data. Only simulated concentrations in water and
sediment as function of time or as function of distance can be compared with
experimental data.

The tab ‘Measured Concentrations’ (Figure 4.45) at the ‘Select run to compare with’
window must be used to select the two files with experimental data (one for the
concentration in water and one for the concentration in sediment).

Graphs of simulated concentrations as a function of time

The files containing the measured data need to be located with the aid of the Browse
button behind the option field ‘File name’. For the water concentrations a distance in
the water body has to be selected, where simulated and measured concentrations can
be compared. At this same distance the sediment concentrations are compared for
the selected depth. Note that only those distances or that depth can be selected with
the pick list, for which simulation results are available; i.e. were selected at the Ouput
Control tab of the Main form. Check that the selected distance and depth of the run
are consistent with the measured data. If the tick box ‘Show standard deviation’ is
marked, the standard deviation of the measured concentration is shown in the graphs
as well.
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Graphs of simulated concentrations as a function of distance

After having selected the files with the measured data with the aid of the Browse
button, the time one wants to compare the concentrations for, has to be selected.
Check that the selected distance and depth of the run are consistent with the
measured data. If the tick box ‘Show standard deviation’ is marked, the standard
deviation of the measured concentration is shown in the graphs as well.

Select run ko compare with |

Current BunlD : Current Bun name :
IDDDDDDDDS IEHampIe Wredepeel drainage, substance D
Calculated Buns teasured Concentrations |

— Measured concentration in water, data :

Filename: ID:'\TDXSWA manualimetingen Yreedepeel\Measz_water. dat = |
Sample time: I |
Distance: |1UU |

[¥ Shaow standard deviation

— Measured concentration in sediment. data :

Filename: ID:'\TDXSWA manualimetingen Yreedepeel\Mea:_sediment. dat El

Tirres I _I

Depth layer: ID -0.05

[¥ Shaow standard deviation

et Wiew | ¥ Close |

Figure 4.45 Example of the Select run to compare with’ window, with tab Measured Concentrations

When both files with experimental data have been selected the user may press the
‘View’ button. A screen appears with at the top of the page the graph of the
concentration in water and at the bottom of the page the graph with the
concentration of pesticide in the sediment (Figure 4.46 and Figure 4.47). When more
than one segment for output was selected at the Output Control tab (see Section
4.0.7), the program will ask the user to select a water layer segment, for which the
calculated concentrations will be shown. Note that the segment selected for output
applies to the water layer and its underlying sediment subsystem.
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Figure 4.46 Example of the window containing graphs for comparing simulated and measured concentrations in
water and in sediment
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Figure 4.47 Example of the window containing graphs for comparing simulated and measured concentrations in
water as function of the distance in the water layer and in sediment as a function of depth.
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The format of the data file containing the measured concentrations for the water
layer is shown in Figure 4.48. The format for the sediment data is shown in Figure
4.49. The user can make the data files by using the shown formats. Four columns
should always be given in the file. When the standard deviations are not known,
dummy values should be entered. Data in the file should be sorted by time.

* File with measured data:

* concentration in water layer

* The last column is only needed for the option
* "+ Standard deviations®

* Sample time Distance Average S.d.

* (date-hr) (m) (mg/L) (mg/L)
01-May-1992-12:00 25. 0.00061 0.00009
01-May-1992-12:00 50. 0.00098 0.00007
01-May-1992-12:00 75. 0.00114 0.00009
01-May-1992-12:00 95. 0.00127 0.00006
15-May-1992-12:00 25. 0.00063 0.00008
15-May-1992-12:00 50. 0.00103 0.00010
15-May-1992-12:00 75. 0.00123 0.00006
15-May-1992-12:00 95. 0.00134 0.00010
15-Jun-1992-12:00 25. 0.00067 0.00006
15-Jun-1992-12:00 50. 0.00102 0.00005
15-Jun-1992-12:00 75. 0.00124 0.00010
15-Jun-1992-12:00 95. 0.00130 0.00005
30-Jun-1992-12:00 75. 0.00125 0.00009
30-Jun-1992-18:00 25. 0.00065 0.00008
30-Jun-1992-18:00 50. 0.00104 0.00010
30-Jun-1992-18:00 95. 0.00136 0.00009

Figure 4.48 Example of the data file with measurements of concentrations in the water layer

* File with measured data:

* profiles of total concentration in sediment

* The last column is only needed for the option

* "+ Standard deviations”

*  Time Depth layer Average S.d.

* (date-hr) (m) (mg/dm3) (mg/dm3)
* from to

01-May-1992-12:00 0.0 0.01 0.00081 0.00004
01-May-1992-12:00 0.01 0.02 0.00076 0.00007
01-May-1992-12:00 0.02 0.05 0.00077 0.00005
01-Jun-1992-12:00 0.0 0.01 0.00080 0.00004
01-Jun-1992-12:00 0.01 0.02 0.00073 0.00007
01-Jun-1992-12:00 0.02 0.05 0.00077 0.00005
30-Jun-1992-12:00 0.0 0.01 0.00074 0.00005
30-Jun-1992-12:00 0.01 0.02 0.00074 0.00005
30-Jun-1992-12:00 0.02 0.05 0.00072 0.00005
30-Jul-1992-12:00 0.0 0.01 0.00076 0.00006
30-Jul-1992-12:00 0.01 0.02 0.00078 0.00006
30-Jul-1992-12:00 0.02 0.05 0.00078 0.00005

Figure 4.49 Example of the data file with measurements of concentrations in the sediment
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4.12.5 Plotting graphs showing differences between simulated and

measured concentrations in water and in sediment

An additional feature of the graphs created for comparing simulated data with
experimental data in time is the option to create graphs showing the differences
between simulated and measured concentrations in water and in sediment as a
function of time (Figure 4.50). This can be done by pressing the ‘Residues’ button

shown at the lower left hand side in Figure 4.46.

The Residues option is only available for the graphs showing a comparison between
simulated and measured data of the concentration in water and sediment in time.

Differences between measured and calculated concentration in water and sedinment
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Figure 4.50 Graphs of differences between measured and calenlated concentrations in water (above) and in

sediment (below)

Alterra-rapport 586

145







5 Model parameterization

5.1 Introduction

Subjectivity in the derivation of model inputs is often a major source of differences
between model results (Tiktak, 2000; Boesten, 2000). Therefore, it is recommended
to provide model users with strict guidelines and additional tools for deriving model
inputs. In Chapter 3 the (technical) entry of each parameter in the TOXSWA input
files is discussed. How to use estimation methods, literature data or experimental
data for the derivation of parameter values is discussed in this chapter for most of
the parameters. This concerns mostly parameters that have a geophysical or (bio-)
chemical meaning.

In the pesticide registration procedure, several stages can be distinguished. To
minimize the model user subjectivity standard scenarios have been developed, that
represent realistic worst-case conditions of the European agricultural environment
with respect to surface water contamination (FOCUS, 2001). A stepped approach
was developed and in Step 3, various deterministic models are used to simulate the
pesticide entry routes spray drift, drainage and, runoff/erosion. The TOXSWA
model is used to simulate pesticide fate in three types of water bodies. The FOCUS
Step 3 scenario calculations are supported by TOXSWA. The entry route models as
well as TOXSWA are parameterized in the overall shell SWASH. In SWASH the
following steps should be followed to parameterize the models:

1. Specification of pesticide properties, including the half-life at reference
temperature in soil, in water and in sediment, the coefficient for sorption on
organic matter in soil, suspended solids and sediment, the saturated vapour
pressure at reference temperature and the solubility in water.

Selection of crop type.

Selection of water body types (pond, ditch or stream).

Selection of one or more scenarios.

Selection of application method, number of applications, application rate, period
during which the pesticide is applied and the minimum required interval between
applications.

BANEl

By selecting a combination of crop type, water body type, scenario and application
data most model inputs are fixed. The parameterization of the FOCUS Step 3 water
bodies and hydrology is described in Chapter 4 and Appendix E of FOCUS (2001).
In Chapter 7 of FOCUS (2001) also some guidance on the parameterization of the
pesticide input parameters for TOXSWA is given.

In higher tiers of the registration procedure field studies may become important.
During this stage, the model should preferably be used in combination with on-site
measured data. Then, the field situation and the substance need to be parameterized.
Sometimes, a water-sediment study needs to be simulated in order to determine the
individual DT50 values for the water layer and the sediment. In that case, the water-
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sediment system and the substance have to be parameterized (see example in Chapter
0).

The parameters are discussed in the same order as presented in the *.txw file. The file
is divided in five sections. Each of the sections is discussed separately in the next five
report sections. Only those parameters are discussed for which more relevant
information exists than what is described in Section 3.3. These parameters are
indicated in bold in the overview of the parameters in the *.txw file given as Table
Al in Appendix 2.

Note that some parameterization options cannot be entered via the GUI (see e.g.
Section 5.3 /lesedii). 1f these options are needed, then the *.txw file has to be changed
outside the GUI and the run should be performed outside the GUI as well (see
Section 3.1 for guidance).

5.2 Run characteristics

The run characteristics concern general information, names and paths of input files,
simulation settings and output options. Only for the calculation time step for
sediment some guidance is given.

deltwb: calculation time step for sediment

The time step for the sediment (de/twb) is default set at 600 seconds. Using 600
seconds for deltwb usually results in a stable and positive solution of the differential
equations for mass conservation at all concentration levels. The TOXSWA program
verifies whether the selected time step is sufficiently small to fulfil the positivity
conditions i.e. to result in a positive solution of the mass conservation equations for
the sediment, implying a positive concentration. If de/fwb is too large the program
stops with an error message on screen and repeated in the *.err file, the user should
decrease the time step for the sediment. The time step can be halved until it fulfils
the requirements of a positive solution of the mass conservation equations for the
sediment.

Note that when a water-sediment system is simulated (i.e. the hydrology option
op_vafl = 0) the calculation time step for sediment is used for the water layer as well.
Therefore, the time step to solve the mass conservation equation for the water layer
equals the time step to solve the mass conservation equation for the sediment sub
systems. Again, the program stops if no convergent solution can be found, and the
user needs to decrease the time step. (See also the discussion in Section 5.3
concerning the number of segments in sediment).

5.3  Definition of water layer and sediment

The definition of the water layer and the sediment concerns the dimensions and the
composition of the water and the sediment layers.
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xdit: the length of the water body

The length of the water body (xd/?) is in general equal to the length of the adjacent
field, because the pesticide inputs at the field on a certain crop need to be simulated.
For water-sediment systems the used length may be as small as 0.05 m (i.e. the
minimal value).

nxnodit: number of segments in water body

Ponds and water-sediment systems are defined by one segment in the water body.
For watercourses, in general, the segments are distributed uniformly over the total
length of the water body. Hence, the number of segments (nxnodii) is the length of
the water body (xdi7) divided by the segment length (/sedi?). See the item /lesedit below,
for guidance on the segment length with its restrictions. When the segments are not
distributed uniformly, nxnodit is the number of segment lengths defined within the
length of the watercourse (lesedi?).

lesedit: length of segments in water body

Ponds and water-sediment systems are defined by only one segment in the water
layer, so the segment length is equal to the length of the water body.

For watercourses, the segment length that can be used is restricted by the numerical
solution of the model, i.e. the mass conservation equations need to result in a
positive and convergent solution.

The maximum allowable segment length, Ax, can be estimated via Eq. (5.1). This
estimation method is derived based on the explicit central difference calculation
scheme that is used by FOCUS_TOXSWA (see Section 7.2.2 in Adriaanse, 1996),
and the equation of Fischer (Fischer ¢# a/., 1979) for calculation of the dispersion
coefficient implemented in FOCUS_TOXSWA. The influence of the sorption
processes and of the flow velocity has been ignored because their impact on the
segment length is relatively small.

2

Ax <552 G.1)
h

with:

w = width of the water surface (m)

h = water depth (m)

To be able to estimate the segment length the maximal width of the water surface
and the maximal water depth in the watercourse during the run need to be known.
To obtain the maximal width of the water layer and maximal water depth, it is
possible to first calibrate the hydrology with large segments of e.g. 10 or 20 m long,
which can be sufficient to simulate the hydrology of the water body. Next, the
maximal depth during the simulation can be looked up in the *.hyb file (see Section
3.3.5). From the maximal depth and the dimensions of the water body, the maximal
width of the water surface can be calculated. We advise to select an integer value for
the segment length close to the calculated value, of which a multiple equals the
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length of the water body. Because of the assumptions made for deriving Eq. 5.1,
larger segments may be possible as well, in the order of 1 to 5 m larger depending on
flow dynamics. However, if, during the run the message: “The length of the segments
in the water layer is too large to execute the run. Reduce the segment length’ is
shown; the segment length needs to be decreased.

coss: concentration of suspended solids

The constant concentration of suspended solids (coss) in the water layer depends
much on the flow regime in the water body and influence of the wind. A
concentration of 100 mg L' may occur in a shallow lake after a gale. In a fast flowing
stream, it can even be higher.

raomss: mass ratio of organic matter

The organic matter content of suspended solids (raomss), if not measured, can be
estimated by taking the organic matter content of the top layer of the sediment
(raomwb).

dwmp: dry weight of macrophyte biomass per m? bottom

A dry weight of macrophytes (dwmp) of 300 g m™ is a realistic value for the average
peak mass in Dutch ditches (Bloemendaal ez a/., 1988). For spring (May) average peak
masses may be 50 g m?, for summer 300 g m ~ and for autumn (October) 150 g m™.
These values are based on data from a cut-off bend of a river with a water layer of
about 0.50 to 1 m. The values mentioned above can be used for water bodies with
water layers of 0.50 to 1 m deep. The macrophyte mass is probably lower for a water
body with a water layer of 0.25 m. Most of the macrophyte mass is located close to
the water surface. We estimate that the macrophyte mass in water bodies with a
water layer of 0.25 m is about 2/3 of the masses mentioned above for deeper water
layers (Beltman and Adriaanse, 1999a). Therefore, in water bodies with water depths
of 0.25 m we estimate 35 g m” dry weight of macrophytes for spring, 200 g m” for
summer and 100 g m” for autumn to be realistic values in case of high macrophyte
densities.

An estimation of a realistic low macrophyte mass can be derived from Roelofs and
Bloemendaal (1988). They found that the mass frequently is less than 100 g dry
weight m” in oligotrophic surface waters with sediments with a low nutrient status.
Most of this macrophyte mass resides in the roots in the sediment. Bloemendaal ez a/.
(1988) found that mass of roots could be up to 50-80 % of the total macrophyte
mass. Combining the above findings, we estimate that 20-50 g dry weight m” is a
realistic value for low macrophytes density occurring e.g. in oligotrophic waters with
sediments having a low nutrient status. Taking the season into account, 20 g dry
weight m” is an appropriate estimate for spring and autumn, and 50 g dry weight m™
for summer (Beltman and Adriaanse, 1999a).

zwh: depth sediment

The total thickness of the sediment layer has to be large enough to keep the pesticide
mass in the sediment during the simulated period, i.e. diffusion into and out of the
sediment layer is fully taken into account. When the sediment layer is too thin, the
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pesticide may ‘bounce’ against the lower boundary of the sediment layer, because
downward diffusion out of the sediment layer is not possible. In general, in
simulations taking into account realistic application schemes over the years, a
sediment layer of 5 cm is enough to simulate diffusion into and out of the sediment
in a realistic way. When downward seepage is simulated (i.e. gsesf > 0), advection and
dispersion dominate over diffusion, and pesticide mass percolating through the
sediment layer is most likely to occur; then this requirement for a thick enough
sediment layer may not be relevant. When during the simulation substance mass
leaves the lower boundary of the sediment, TOXSWA gives a warning.

nznowb: number of segments in sediment

lesewb: thickness of each segment in sediment

The segments have to be distributed over the total thickness of the sediment (zb).
The upper segments, which are close to the water layer, have to be relatively thin,
because diffusion of the substance into the sediment may cause very sharp
concentration profiles. To be able to simulate the very sharp concentration profiles
correctly, the upper segments need to be about 1 mm thick, or even less. The
segment thickness may increase gradually with depth to about 2 to 5 cm. For
substances with a K < 30 000 L kg this leads to a stable and converging numerical
solution of the mass conservation equations, so to cotrect exposure concentrations
in water and sediment. For substances with a K. > 30 000 L kg, e.g. pyrethroids,
the numerical solution does not converge for 1 mm thicknesses of the upper
segments of the sediment, i.e. the calculated concentration in the sediment and in the
water layer depend on the size of the segments in the sediment. Therefore, we
recommend using thinner segments at the top, starting with segment thicknesses of
0.01 mm (see e.g. Appendix 4, which represents the FOCUS-highKoc segmentation).
It is the responsibility of the user to check that he/she has obtained a converging
solution with the segmentation used. (See e.g. Section 9.4 of Leistra ez al., 2001).

bdwb: bulk density of dry sediment material

por: porosity

Little information on sediment properties as a function of depth is available. Bulk
density p, (bdwb), porosity ¢ (por) and organic carbon numbers given in Table 5.2A
and 5.2B can be used for a ditch in a sandy soil. They are based on bulk densities and
porosities measured in the experimental ditches of Alterra that are representative for
ditches in a sandy area.

Table 5.24 Sediment properties as a function of depth in the experimental ditches of Alterra, two years after
construction (average of four ditches with 16 sediment cores per ditch, taken in the conrse of the growing season).

Layer Organic carbon Dry bulk density Porosity

(cm) (%) (kg dm3) (m? m?)
0-1 2.3 0.65 0.68
1-3 0.9 1.46 0.40
3-6 1.0 1.56 0.36
Below 6 1.1 1.54 0.36

Alterra-rapport 586 151



Table 5.2B Sediment properties as a function of depth in the experimental ditches of Alterra, seven years after
construction (average of two ditches with 115 sediment cores per ditch, taken in the course of the growing season).

Layer Organic carbon Dry bulk density Porosity
(cm) (%) (kg dm3) (m3 m-)
0-1 15 0.1 0.9
1-2 11 0.2 0.8
2-4 3 0.7 0.7
4-10 1 1.6 0.4

When the bulk density and porosity are not available, they can be derived from the
particle size distribution. Wosten e al. (2001) described continuous pedotransfer
functions to derive dry bulk densities for soils as functions of the clay and silt
fractions, the organic matter content and sometimes the median sand particle size.

For loamy and clay soils the dry bulk density of the sediment can be estimated via the
equation derived as functions of the clay fraction and the organic matter content:

B 1000 52)
P 0.6117 +0.003601C +0.0021720% +0.01715 Ln(0O) '
with:
P, = dry bulk density (kg m?)
C = mass based clay content (%) (i.e. percentage < 2 pm)
O = mass based organic matter content (%o)
Ln = natural logarithm

For sandy soils,' the bulk density can be estimated based on the silt fraction, the
organic matter content and the median sand particle size:

Py =
1000

~7.58+0.017910 +0.0326 —0.00388 50+ 0.00003937S% +157.7M 50" +1.522 Ln(M 50)

(5.3)

with:

A) = mass based silt content (%)(i.e. percentage < 50 um)
M50 = median sand particle size (um)

Eq. (5.3) is based on soils with median sand particle size below 250 um (Personal
communication Wésten, 2006). For higher median particle sizes, calculated bulk
densities are possibly not realistic.

1 Eq. (5.3) differs from the equation given in the Help file of the TOXSWA GUI. Additional soil data
have been used to derive Eq. (5.3). For medium patticle sizes below 250 um the bulk density
calculated with Eq. (5.3) differs slightly from the bulk denisity calculated with the equation in the Help
file.
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The porosity can be estimated from the dry bulk density, p,, and the density of the
solid phase of solil, p. To do so, the density of the solid phase of soil can be estimated
using the relationship derived by Wésten (1997a, 1997b):

100000
P=70 . C 100-0-C 64
1.47 2.88 2.66
with:
p = bulk density (kg m”)
Then the porosity can be calculated via
e=1-¢ (5.5)
o)
with:
& = porosity (m’ m”)

The pedotransfer functions have been derived for well-settled, non-disturbed soils
containing e.g. earthworm holes, and so the bulk densities calculated in this way may
underestimate the bulk density of the sediment. This implies that the porosity may
possibly be somewhat overestimated in this way.

tor: tortuosity

Tortuosity is the effect of traversing a tortuous pathway through sediment. Boudrau
(1996) fitted different empirical models to a large number of measurements of
tortuosities in marine and freshwater fine-grained unlithified (i.e. uncemented)
sediments, concluding that the best estimate of the tortuosity factor A (tor) is given

by:

1
A= (5.6)
1-Ln(e%)
with:
A = tortuosity factor (m* m?)
& = porosity (m’ m”)

Note that the Dutch scenarios (Beltman and Adriaanse, 1999b) and the EU scenarios
(FOCUS, 2001) have been parameterized with the results of a literature compilation
of Leistra (1978), and not with Boudreau' (see also Appendix 5).

!'In the Help of FOCUS_TOXSWA 2.2.1 (release Dec 2005) a method recommended for saturated
soils is suggested. See Appendix 5 for details and comparison with Boudreau’s method.
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raomwhb: mass ratio organic matter of dry sediment material (as a function of depth)

Table 5.2 lists measured values of organic matter converted to carbon content as a
function of depth. As a rule of thumb, one multiplies the organic matter content by
0.58 to obtain the organic carbon content (or multiply by 1.724 to convert the

organic carbon content into the organic matter content). This multiplication factor is
in accordance with FOCUS (FOCUS, 2001).

Adriaanse et al. (2002) report another recommendation. They refer to research from
STOWA (1997) demonstrating that for freshwater sediments the factor of 1.724 is an
underestimation and that a factor of 1.97 is a better estimation. This factor is based
on linear regression between the total organic carbon (TOC) content and the loss-
on-ignition of 38 Dutch freshwater sediments.

Idis: dispersion length

The dispersion length (/is) in the sediment is a measure of the length over which
mixing takes place along with advection flow in porous media. Van Ommen e al.
(1989) indicated that the dispersion length for solute movement in field soils under
natural conditions generally varies between 3 and 100 mm. Without advection flow,
so no seepage flux through the sediment layer, the dispersion length is a dummy
value.

5.4  Hydrology of water bodies

When the water body is a pond, the hydrology concerns the characteristics of a pond
system. When the water body is a watercourse, the hydrology of water bodies
concerns the characteristics of the watercourse including its contributing
representative channel. For both types of water bodies, the description of the
hydrology includes parameters describing the catchments. The parameterization of
the hydrology of a scenario is complex because it is partly also calibration using
simulated drainage or runoff water fluxes. The parameterization of the FOCUS
scenarios reported in Sections 4.3.3 and 4.4.3 of FOCUS (2001) may serve as an

example.

5.5 Pesticide loadings

The pesticide loadings concern loadings via the entry routes spray drift, drainage and
runoff.

mldsd: pesticide mass per square metre, deposited onto the water surface

The mass deposited per square metre area of water (g m”) from e.g. a spray drift
event can be calculated by multiplying the field dose (g m™) with the drift fraction (-).
Note that for this calculation the doses in e.g. kg ha' and the drift percentage in
percentage have to be adapted to the proper dimensions.
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stxldsd: start of stretch of water body onto which spray drift is deposited
enxldsd: end of stretch of water body onto which spray drift is deposited

These two distances define the begin and end distance of a section of the
watercourse onto which residues of a spray drift event deposit. It may be the whole
length of the watercourse, or only a section of the watercourse. A point source
release into the water body can be simulated by allowing the pesticide mass to enter
one (small) water body segment, defined by its initial distance (stx/dsd) and its end
distance (enx/dsd)

stxlddr: start of stretch of watercourse into which drainage enters;
enxlddr: end of stretch of watercourse into which drainage enters

Drainage water fluxes always enter the whole length of the water body. S#x/ddr and
enxlddr refer to pesticide mass drainage fluxes and they define the begin and end
distance of the loaded section of the watercourse. A point source release by drainage
of pesticide into the water body can be simulated by allowing the pesticide mass to
enter one (small) water body segment.

stxldro: start of stretch of watercourse into which runoff and eroded soil enter
enxldro: end of stretch of watercourse into which runoff and eroded soil enter

Runoff water fluxes always enter the whole length of the water body. Stx/dro and
enxldro refer to pesticide fluxes in runoff water or sorbed onto eroded soil. They
define the begin and end distance of the loaded section of the watercourse. Point
source releases of pesticide runoff fluxes or pesticide fluxes sorbed onto the eroded
soil can be simulated by allowing the pesticide mass to enter one (small) water body
segment.

raindr: ratio of infiltrated water draining directly into water body (dummy if no runoff)

This ratio indicates which fraction of water (free of pesticides) infiltrating below 1 m
soil depth of the field, enters the watercourse. It can be estimated with the aid of the
water balance of the field on a yearly basis; so considering precipitation, irrigation,
evapotranspiration, runoff or drainage via tile drains and the flux to deeper
groundwater. This ratio is only used for runoff scenarios, and accounts for more
steady water inflow than the irregular runoff entries. Values used in the FOCUS
surface water runoff scenarios are 0.03 and 0.1 (Appendix E, FOCUS, 2001).

5.6  Substance properties

The substance properties define general physico-chemical properties and the
behaviour of the substance with respect to the processes sorption and
transformation.

mamol: molecular mass
Tomlin (2000) and Hornsby ez a/. (1996) list molecular masses for most pesticides.

psat: saturated vapour pressure
tepsat: temperature at which saturated vapour pressure was measured
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The Henry coefficient is calculated in TOXSWA using the saturated vapour pressure
(Psal). Tomlin (2000) and Hornsby ez a/. (1996) list saturated vapour pressures and
temperatures at which they have been measured for most pesticides.

mepsat: molar enthalpy of vaporization

The enthalpy of vaporisation depends on the substance. Smit ez a/. (1997) estimated
an average enthalpy of vaporisation of 95 k] mol" from literature data covering 16
pesticides (range: 58 to 146 kJ mol ). The saturated vapour pressure is a basic
physical property of the substance; hence, the average estimated by Smit ez a/. (1997)
is valid for surface water as well. We suggest using 95 k] mol” as the default value,
when the enthalpy is not available.

cosol: solubility in water
tesol: temperature at which solubility was measured

The Henry coefficient is calculated in TOXSWA using the solubility of the pesticide
(¢o)- Tomlin (2000) and Hornsby ez /. (1996) list solubilities and the temperature at
which they are measured for most pesticides.

mesol: molar enthalpy of dissolution

The enthalpy of dissolution depends on the substance. For most pesticides an
enthalpy of dissolution of 27 k] mol” can be taken as default value (see Bowman and
Sands, 1985; range was —17 to 156 k] mol ™).

kdmpdit: slope sorption isotherm based at dry weight macrophytes (distribution coefficient)
Coefficients of sorption to macrophytes are hardly available. Crum et al. (1999)
studied the sorption of nine pesticides to the aquatic macrophytes Chara globularis,
Elodea nuttallii and Lemna gibba. The sorption isotherms for substances, not being
herbicides were found to be almost linear (Freundlich exponent: 0.9-1.1). For the
herbicides atrazine and linuron sorption was found to depend strongly on the
concentration of the herbicide in the water phase. The macrophytes were affected by
the herbicides, especially when concentrations became higher. A reasonable
correlation (R* = 0.80) was found for the relation between the sorption coefficient
(Ky) of pesticides (excluding herbicides) and their solubility in water (c,). The
equation:

logK, =3.2-0.065logc (5.7)

sol

can be used for a first estimate of the sorption coefficient of a pesticide to aquatic
macrophytes. Note that the K, value equals the K, value, the slope of the linear
sorption isotherm based on the dry weight of the macrophytes. When the organic
matter content of the macrophytes is known;

logK,, =3.37-0.064logc (5.8)

sol
can be used to estimate the sorption coefficient for macrophytes (R* = 0.86). Note
that K, = 7., K, With K, is the slope of the linear sorption isotherm based on

om,mp” “om

the organic matter content of the macrophytes and 7, is the mass fraction of

om,mp
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organic matter in the dried macrophytes. If more accurate information on pesticide
sorption to specific macrophytes is required, the sorption coefficient should be
determined experimentally.

kdomssdit: slope sorption isotherm based at organic matter content of suspended solids,
(distribution coefficient)

kdomwb1: slope sorption isotherm based at organic matter content of sediment material, K_om,wb,
(distribution coefficient)

The sorption coefficient for soil, sediment or suspended solids based on the organic
matter content K, can be derived from the sorption coefficient based on the organic
carbon content K by dividing the K. by a factor 1.724 or 1.97 (see explanation
under raonmwb: mass ratio organic matter of dry sediment material in Section 5.3). When no
sorption coefficient is available for suspended solids or sediment organic matter, the

sorption coefficient based on soil organic matter studies can be used. A compilation
of 243 K, values has been reported by Linders ¢f a/. (1994).

dt50wl: half-life for transformation in water

tedt50wl: temperature at which transformation in water was measured
dt50wb: half-life transformation sediment

tedt50wb: temperature at which transformation in sediment was measured

When simulations are compared with field measurements, the transformation DT50s
should be determined with material from the field site in a water-sediment study
according to OECD guideline 308 (2001). TOXSWA needs individual DT50 values
characterising transformation (and not decline) in water and in sediment layers. A
Dutch working group studied how to determine the individual DT50 values from
water-sediment studies (Adriaanse e al, 2002). They recommended that the
transformation DT50 values for water and for sediment from water-sediment studies
should be determined with a model that takes into account all relevant processes like
diffusion into and out of sediment, volatilization, and transformation in water and
sediment layers, e.g. TOXSWA. FOCUS (2001) recommends using the overall DT50
of the entire water-sediment system for both the water layer and the sediment, when
it is not possible to derive the DT50 values for individual phases water and sediment.
To optimize DT50 values from water-sediment studies, the FOCUS Degradation
Kinetics workgroup (2005) recommends using kinetic models at different levels of
complexity, and TOXSWA for verification and for complex datasets. In Chapter 6 it
is explained how a water-sediment study can be simulated with TOXSWA.

aetf: molar Arrhenius activation energy for transformation rate

The FOCUS Soil Modelling Workgroup (1997) found an average value of the molar
Arrhenius activation energy of 54 k] mol” (S.D. 22 k] mol ") from 114 measurements
covering a range of pesticides and soils. The value 54 k] mol” can be used as default
value for water and for sediment.

Note that all values of the molar activation energy were determined for soils. In
surface waters additional processes as photolysis may occur, and in sediments
anaerobic conditions affect microbial transformation.

kdfw: diffusion coefficient pesticide in water
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The diffusion coefficient in water D, (kdfw) may be estimated from the molecular
structure of the pesticide using the Hayduk and LLaudy method described by Lyman ez
al. (1982). The value of D, for molecules with a molecular mass of about 200 at 20
°C in water is approximately 43 mm* d" (Jury ez a/, 1983). Usually the output of
TOXSWA is not sensitive to the diffusion coefficient, so estimation for the specific
substance is not crucial.

The value of the diffusion coefficient is temperature dependent, mainly because the
viscosity of water depends on the temperature. When a calculation is done at a
constant temperature that is not 20 °C and the diffusion coefficient is a sensitive
parameter for the simulated situation, one may consider taking the effect of
temperature into account for the diffusion coefficient entered.

The diffusion coefficient for a specific temperature can be calculated with the
Einstein equation derived by Stokes (Tucker and Nelken, 1982). See Leistra ¢f al.
(2001) for details. This equation can be approximated with:

D, =([L+0.02574T -T.)]D,,, (5.9)
where:
D, = diffusion coefficient of the substance in water at temperature T’
(m’ d*)
T = temperature (K)
T, = reference temperature (K)
D, = diffusion coefficient of the substance in water at reference

temperature (m” d ).
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6 Simulating a water-sediment study with FOCUS_TOXSWA

6.1 Introduction

FOCUS surface water calculations are carried out with degradation rates determined
from water-sediment studies. The water-sediment study itself can be simulated with
TOXSWA. The degradation rates can be fitted to the measured concentration
profiles in water and in sediment using optimization tools.

In this chapter, the simulation of a water-sediment study is explained with an
example. The optimization of degradation rates is not described. An example of an
optimization can be found in Annex 12 of FOCUS (2005), which is based on the
water-sediment study used also in this chapter.

To simulate a water-sediment study with the TOXSWA GUI, the following steps
have to be made:

creation of a project

creation of a run

definition of the scenario

definition of the substance

definition of the application scheme

specification of run settings

Mmoo T

The TOXSWA GUI handles simulation runs via projects. A project contains one or
more runs. A run is composed of a scenario, a substance and an application scheme.
These run components can be build, bottom up, from small components, e.g.
‘Sorption’ for the substance component. How the run is composed with the GUI
from the lowest hierarchic level up to a complete run is illustrated by the scheme in
Figure 4.2 in Section 4.1.

To simulate a water-sediment study an entirely new project needs to be created in the
GUI (step a, see alos Section 4.5). In the opened project, at the main form the run
can be created with the + button (step b). On the tab ‘Run Components’ the user
can select different components for the run (scenario, substance and application
scheme). Run settings can be specified on the tabs ‘Lateral Entries’, ‘Simulation
Control’ and ‘Output Control’. Because of the bottom up approach, the sequence of
the steps mentioned above should be followed. The steps c, d, e and f are explained
in the Sections 6.2 to 6.5. Thereafter the simulation can be started and the simulation
results compared with the measurements, as explained in Section 6.6

6.2 Definition of the scenatrio

From the main form the TOXSWA - Scenarios form (Figure 4.13) can be entered to
define a new scenario. A scenario is composed of a water layer, a sediment layer and
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a meteo station. No specific data is necessary for ‘the hydrology for lateral entries’
because no lateral entries are simulated.

Before composing a new scenario all the elements: water layer, sediment layer and
meteo station have to be created first. How this should be done for a water-sediment
study is explained in Sections (6.2.1 — 6.2.3). Section 6.2.4 describes how to compose
the scenario for the water-sediment study.

6.2.1 Water layer

After entering the water layers form a new water layer can be created. Figure 6.1
shows the water layers form for the example water-sediment study. The length of the
water layer and the bottom width of the water layer have been set at 1 m. Their
values are not relevant for the simulation, because in a system with no flow, the only
transport process is diffusion in the vertical direction. The water layer has to consist
of 1 segment, which should be specified (button Segments). The water depth of the
water layer in the example water-sediment system was 0.06 m. The side slope has
been set to its minimum value, because a test vessel has vertical walls. The option
water-sediment study should be selected. Then, automatically the depth defining
perimeter gets the value -1 which indicates that the wetted sediment is situated in a
vertical column below the water layer (see Section 4.7.2). Suspended solids and
macrophytes were not present in the water-sediment study. The minimum value of
the concentration of suspended solids is 1 mg L. However, setting the mass ratio
organic matter to zero means that sorption to suspended solids is not simulated.
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TOXSWA - Water layers

— Browse Water layers

Code IName |2
] focus_ditch Ditch
|| focus_pand Patd
|| focus_stream Stream
|| Vredep_ditch WP_ditch

W

|
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Mame : |E3riv_WS

Copy |

ol L 1

ol

— Water layer
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Length water layer [m] : I 1.00  Segments |

I 0.060
I 1.00

I 0.00001
v water-zediment study

Depth def. perimeter [m) : I -1.000

— Macrophytes
Diry weight [9/mé] :
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Side slope [hordver)

n.oa

 Suspended zolids

Cone. suspended solids [mg-L) : I 1.00
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b azs ratio organic matter ;

? Help | @ Clase |

Figure 6.1 The water layers form for the example water-sediment study

6.2.2 Sediment layer

After entering the Sediment layers form a new sediment layer can be created. A
sediment layer consists of several sediment sub layers. Each sub layer is defined by a
thickness and a building block. Figure 6.2 shows the Sediment layers form for the

example water-sediment study.
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TOXSWA - Sediment layers

Browsze Sediment layers

ES

Code | M ame ~
| FOcCus Focus Sediment Code : |
FOCUS_highKoc Focus_hight.oc Sediment
B Wredepesl Wredepeel sediment Name:: |CB"WE'—\""‘IS'S'Bdi""'ent

Copy

-
¢ TR 1 1 A S
Sediment layer
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4 Criver_\W5 0.00090 3
— w
¢ 3w +[=]]5
Edit sub layer in sediment Dizpersion length of all zub layers
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Slp LA, | Dizperzion length (m) ;
Sediment Building Block code : |C3river_WS ﬂ J
Thickness of sub layer [m] : 0.00024
Mo, of segments © a

‘? Help | @QIDSB ‘

Figure 6.2 The sediment layers form for the example water-sediment study

Because of the bottom up approach in the GUI, Sediment Building Blocks needed
for the definition of the sediment sub layers should be defined first. The Sediment
Building blocks form for the example water-sediment study is shown in Figure 6.3.

The composition of the sediment in the example water-sediment study was 3.9%
clay, 6.0% silt, 90.1% sand and 0.9% organic carbon on mass basis. Because the
sediment layer is assumed to be homogeneous, only one sediment building block is
necessary. The characteristics of the building block are presented in Table 6.1. The
dry bulk density of the sediment is not known. Therefore, it has been calculated from
the texture data using Eq. 5.3 (Section 5.3). The median particle size of the sand was
estimated as 160 um, based on the particle size class of 105 — 210 pm indicated for
low-loam sandy soils by Wosten ez a/. (2001). The porosity has been calculated using
Eqgs 5.4 and 5.5 (Section 5.3). The tortuosity has been calculated with Eq. 5.6
(Section 5.3). The organic carbon of the sediment of 0.9% has been converted into
organic matter content by multiplying by 1.724 according to FOCUS (2003) (see also
Section 5.3).
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Table 6.1 Parameter values for the sediment in the example water-sediment study

Parameter Value
Thickness of layer (m) 0.025
Dry bulk density (kg m3) 1536

Porosity (-) 0.417
Tortuosity (-) 0.364
Mass ratio of organic matter (kg kg!) 0.016

Note that the dry bulk density, porosity and tortuosity differ from the values given in
Annex 12 of FOCUS (2005), because slightly different equations have been used (see
footnote in section 5.3).

TOXSWA - Sediment Building blocks 3
Browse Building Blocks
Building Block Code | Bulkdansity ka/nél|  Porosity (1] Tortuosity (1] Mass ratio o.m. katka)| »
_[Focus-set 800.00 0.600 0.600 0.090
| vredepeetser 80.00 0.820 0.820 0.250
| vredepeetsB2 220,00 0.770 0.770 0.190
| vredepeetsBa £70.00 0.770 0.770 0.060
Wredepeel SB4 1500.00 0.360 0.280 0.020
Do s | 016
b
]+ =] ] ]
Edit Building Block
Building Block Code: |E3fiVEl_W5 B Comments

Basic parameters

Dy bulk. density (ka/ne) : 1536.00 Tortuosity : 0,354
Parosity : 0417 Mazs ratio of organic matter (kadka) : 0.0E

?ﬂelp ‘ @Qlose |

Figure 6.3 The sediment building blocks form for the example water-sediment study

Next the sediment layer can be defined (Figure 6.2) by creating new sub layers. Each
sub layer contains a sediment building block and consists of a specified number of
segments with the same thickness. Note that you need to specify the entire thickness
of the sub layer. Therefore, a sub layer of 0.05 m needs 5 segments to get a thickness
of 0.01 m per segment. It is advised to use thin segments of about 0.001 m in the top
0.005 m (0.5 cm) of the sediment. For compounds with high Koc values, the
thickness should be even smaller (see Section 4.3.4). Because the Koc of the example
substance is 76 000 L/kg, thin segments have been used. For simplicity, the same
segmentation as for the FOCUShighKoc sediment is used, except for sub layer 8,
where 3 segment of 0.005 m have been defined instead of 2 segments of 0.005 m.
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The total thickness of the sediment in the example water-sediment study was 0.025
m.

6.2.3 Temperature in the meteo data file

The temperature in the water-sediment system has to be specified in the meteorology
file. The time span in the meteorology file has to include the period specified by the
start and stop dates of the simulation. The meteorology file given in Figure 6.4 shows
the format needed for importing into TOXSWA. The file shown is used for the
example water-sediment study simulation. The data in this file can be imported using
the button ‘Import Datafile...” on the screen TOXSWA — Meteo Stations (Figure
0.5).

TOXSWA input file

Filename: C:\SwashProjects\water-slib_manual\toxswa\C3-river_Water-Sediment_study.met
Weather station: C3-river_Water-Sediment_study

Contents: Input data for TOXSWA concerning temperature

Date : 11-May-2005

X % % ok F % X X

temperature in water and sediment per month
yearmet momet momette

*

2000 1 20.00
2000 2 20.00
2000 3 20.00
2000 4 20.00
2000 5 20.00
2000 6 20.00
2000 7 20.00
2000 8 20.00
2000 9 20.00

2000 10 20.00
2000 11 20.00
2000 12 20.00

! = = o"C Iounit

! O .... 9999 1 .... 12 4. _... 50 I range

*

FoonmEND OF FHLE—mm oo oo oo
Figure 6.4 Meteorology file of example water-sediment study

Note that the name of the weather station specified in the meteorology file behind “*
Weather station:” should be the same as the Meteo Station Code specified in the
TOXSWA GUI on the screen TOXSWA — Meteo Stations (for details see Section
4.7.4). This is also explained in the pop-up box which appears after clicking the
button ‘Import Datafile...” (Figure 4.20).

6.2.4 Composition of the scenario
When all components (water layer, sediment layer, and meteo station) have been

defined, a new scenario can be composed. Create a new TOXSWA scenario on the
TOXSWA-Scenarios screen (Figure 6.6) and select all the components for your
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water-sediment study. No specific data is necessary for ‘the hydrology for lateral
entries’ because no lateral entries are simulated. Any input chosen for this option will
be considered as dummy values if the option for simulation of drainage or runoff is
deselected on the Lateral Entries tab.

TOXSWA - Scenarios X]
Browsze Scenario
Code |\A-"aler layer |Name |Eountry -~
a DE focus_ditch DE [Meteo station: Thiva)
a R1 focus_pond R1 [Meteo station: Weiherbach)
L R1 focuz_stream R1 [Meteo station: Weiherbach]
|_|R2 focus_stream R2 [Meteo station: Porta)
|_|R3 focus_stream F3 [Meteo station: Bologna)
HLE focus_stream R4 [Meteo station: Foujan)
Yredepesl Wredep_ditch Yredepesl The Metherlands
B | vo|n]e]
Edit Scenario
Marne: |E3-liver_Water-sediment shudy Longitude Icliieacét?:%qsriﬁ\?:j' 0o
Code: | B Com. Latitude [dec. deqrees): ) oo
Country: | Altitude [ra]: oo
Seepage / Conhcentration
W ater layer |E3-river_WS j pag
Seepage [mm/d) :
Sediment laper; |E3-river_WS-sediment j J page | ]
Concentration [mgsL] :
Meteo station: |W’ater-sediment j J /L]

Hydralogy [for lateral entries only]

" Pond
& watercourze

R1_STREAM =] J

? Help | @QIDSE |

Figure 6.6 The TOXSW.A-Scenarios form for the example water-sediment study

Now the scenario for the water-sediment study is defined, the user can return to the
main screen of TOXSWA and select the necessary elements, the scenario and the
water layer on the ‘Run Components’ tab. The other elements on the tab (Substance,
Application Scheme and Initial conditions for pesticide) are discussed in Sections 6.3,
6.4 and 6.5.

6.3  Definition of the substance
Substance parameters need to be entered at the Substances form (see Section 4.8),

which is accessed from the Run components tab on the main form. Table 6.2 lists
the parameter values of the substance of the example water-sediment study.
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Table 6.2 Substance parameter values of the example water-sediment study

Parameter Value

Molar mass (g mol1) 418.9
Saturated vapour pressure (Pa) 1.7-107 (20°C)
Solubility in water (mg L) 7.5 (25°C)
Koe (Lkgh) 76000
DT50yaer (d1) 0.84
DTSOsediment (d_l) 590.0

6.4  Definition of the application scheme

From the main form, tab ‘Run components’, the Application schemes form can be
accessed. An application scheme indicating that there are no applications in the
water-sediment study can be added. This new application scheme can be named, e.g.
‘No Loadings’. No further action is needed because Spray drift entries are not yet
created. One can check that no Spray Drift events are in the selected Application
scheme via clicking the Spray drift Edit/View button. In the table shown no events
are listed.

6.5 Specification of run settings

From the main form, the initial concentration and the simulation settings need to be
set.

6.5.1 Initial concentration in the water layer

At the ‘Run Components’ tab, the initial concentration in the water layer needs to be
specified. This should be done whilst the water-sediment scenario is selected on the
tab, because the segments of the water and sediment layers specified on the
TOXSWA — Initialisation Pesticides form should correspond to the segments of the
water and sediment layers of your water-sediment scenario. So, click the ‘Confirm’
button before clicking the ‘Initial conditions for pesticide’ button, to ensure the
selection of the correct segmentations.

The amount of substance added to the vessels is 42 g ai. ha' resulting in a
concentration of 14 pg L' in the vessels. However, this concentration does not
correspond to the measurements at the start of the study. At zero time, 46.9%AR (=
Applied Radioactivity) and 51.1%AR were found in respectively the water layer and
the sediment of system 1 and 52.9%AR and 47.4%AR were found in respectively the
water layer and the sediment of system 2.

FOCUS (2005) describes how to handle data for zero time: ‘parent residues found in
the sediment on t = 0 should be treated as if they were in the water column, i.e. add
them to the residues in the water column’. Hence, 98%AR of the parent is attributed
to the water layer of system 1 and 100.3%AR of the substance is attributed to the
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water layer of system 2. In order to get one number for the initial concentration for
the simulation the average should be taken. The average of the two systems is
99.2%AR, corresponding to a concentration of 13.881 pg L.

The water layer consists of one segment (Figure 6.1) so 13.881 pg I." is allocated to
this segment in the TOXSWA run. The initial concentration in the sediment is zero
because it is assumed that the substance is present in the water layer only, at the start
of the study.

6.5.2 Lateral entries

At the ‘Lateral entries’ tab the option for simulation of drainage or runoff should be
deselected on the Lateral Entries tab, because a water-sediment study is a closed
system with no lateral entries (Section 4.6.5)

6.5.3 Simulation

At the ‘Simulation Control’ tab, all default values can be used for the water-sediment
study, except for the Start/Stop date entries (see also Section 4.6.6). A fictive start
and stop date need be given. Chosen dates and years are not important as long as the
period is long enough to cover the measurement period and the time span in the
meteorological file covers the start and stop dates chosen. In the example the
measurements period is 105 days long. Start and stop date were chosen to be
respectively 01-01-2000 and 15-04-2000, where 01-01-2000 corresponds to t = 0 day
and 15-04-2000 to t = 105 day.

6.5.4 Output

On the ‘Output Control’ tab specify the thickness of the top layer. The thickness of
the top layer is an output parameter for the sediment. It determines for which upper
part of the sediment the output is given e.g. the concentration in the sediment for the
top layer is written in the *.cs1 file (Section 3.3.7.2). Because the residue measured in
the sediment of the water-sediment system applies to the entire sediment, it is
important to get the simulated concentration of the entire sediment as output of the
TOXSWA simulation. Therefore it is necessary to set the thickness of the top layer
on the Output Control tab equal to the entire thickness of the sediment in the
experiment (2.5 cm in the example water-sediment study).

Note that the selected Time interval of output determines whether residues can be
plotted in a graph. The times specified in the output files (*.cwa or *.cs1) have to
match the times specified in the text files with the measurement. For example using a
Time interval of output of 24 hours, the calculated concentration in the output files
is given per day at 00:00 h. In the text files with the measurements, the time for each
measurement is specified at 09:00. Then, the TOXSWA GUI is not able to link the
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calculated concentration in the (*.cwa and *.cs1 files) to the measured concentrations
in the text files although the dates do correspond. Hence, it is recommended to select
hourly output for water-sediment simulations.

6.5.5 Composition of the run

On the tab ‘Run Components’ the components that have been defined for the water-
sediment study can be selected now: the scenario, the substance and the application
scheme.

6.6 Comparison of simulated concentrations with measured
concentrations

Usually the measured residues in the water layer and the sediment are expressed in %
of analysed radio activity as a function of time (%AR; Table 6.3). In order to
compare these figures with the concentrations simulated in water and sediment by
FOCUS_TOXSWA, the residues in %AR have to be converted to concentration (g
m”).

The concentration in the water layer is calculated as the initial concentration
multiplied by the residue in %AR divided by 100%. For the concentration in the
sediment a conversion for the difference in thickness between the water layer and the
sediment (respectively 6 cm and 2.5 cm) is needed. Hence concentration in sediment
= initial concentration * (%AR in sediment/100%) * (6/2.5). The results are given in
Table 6.3.

When the scenario, substance, application scheme, initial concentration and
simulation options of the water-sediment study have been selected, the simulation
can be started by pressing the button ‘Calculation’. The *.txw input file that is made
by the GUI to run TOXSWA for this water-sediment study is shown in Appendix 6.

Water-sediment studies are used to determine transformation rates, to be used as
input for FOCUS surface water calculations. The transformation rates should be
determined with optimization tools. These tools minimise the differences between
simulated and measured concentrations in water and in sediment. The simulation of
the water-sediment study presented in this chapter can be the start of the
optimization of the DT50 values in water and in sediment. The DT50 values found
after optimization can be entered for the simulation presented. Then, after the
simulation, the measured and simulated results can be compared in the GUIL In
Section 4.11.4 it is described in detail how to compare visually the simulated results
with experimental data. The result for the example water-sediment study is shown in
Figure 6.7. The transformation rates given in Table 6.2 were used for the simulation.
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Table 6.3 Residues of parent in water and in sediment of the example water-sediment study

Time Residues in water Residues in Residues in Residues in
(days) (%0AR) water (g m) sediment (%0AR) sediment (g m)
0 46.9 0.00657 51.1 0.017170
0 52.9 0.00741 47.4 0.015926
0.25 36.1 0.00505 53.5 0.017976
0.25 41.8 0.00585 54.0 0.018144
1 35.2 0.00493 51.5 0.017304
1 32.7 0.00458 53.4 0.017942
2 15.0 0.00210 55.4 0.018614
2 16.7 0.00234 54.4 0.018278
7 1.6 0.00022 38.6 0.012970
7 1.5 0.00021 34.3 0.011525
14 2.9 0.00041 28.6 0.009610
14 N/D N/D 25.4 0.008534
30 N/D N/D 23.8 0.007997
30 N/D N/D 19.5 0.006552
61 N/A N/A 16.8 0.005645
61 N/A N/A 12.4 0.004166
105 N/A N/A 15.4 0.005174
105 N/A N/A 10.5 0.003528
N/D = Not Detected, N/A = Not Analyzed
Run : CASwashProjectsWWvater-sedimentitoxswat000000007 cwea, at distance: 0.5
15 ® fleazured 1m
—— Dizzalved
=4 —— &gz to susp. salids
E —— Ags. to macroph.
E 10 —— Tatal
Eolt s
3 )
0 . : : : : — . . . —T
] 1 2 3 4 5 5] 7 g 2] 10 b 13 14 15
Day number since: #1-Jan-2000
Run : CASwashProjectsWWyater-sedimenttoxswat000000007 . cb®, at distance: 0.5
25 ® Meazured 0-0025m
—— Diszolved
20 — Ads. to sediment
—— Taital

Concentration {pg/idm®)
=

T T
40 a0

T T
&0 70 a0

Day number since: #1-Jan-2000

T
a0 100

Figure 6.7 Comparison of simulated and measured concentration in water and in sediment for the example water-
sediment study
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Appendix1 Theory on effect of temperature on transformation
and volatilization

Adriaanse (1996) reported the theoretical background of TOXSWA, appended in
1999 by Beltman and Adriaanse (1999a) with the effect of temperature on
transformation in volatilization. This addition on the effect of temperature is
summarized in this appendix.

Process descriptions for the dependency of transformation on temperature are given
by Boesten (1986) and for the dependency of parameters determining volatilization
by Leistra e a/. (2001). Their equations are incorporated in TOXSWA 1.2 and in
FOCUS_TOXSWA 2.2.1.

With the aid of the Arrhenius equation the transformation rate coefficient at a

temperature T can be derived from the transformation rate coefficient at a reference
temperature T, ; (Boesten, 1986; Walker, 1974) with:

KT) =T, )expl - (T~ T,,)] (A1)
ref

where:

T = temperature (K)

T = reference temperature (K)

k = transformation rate coefficient (d")

E = molar Arrhenius activation energy (J mol™)

R = universal gas constant (= 8.3144 ] mol" K')

The FOCUS Soil Modelling Workgroup (1997) found an average value of the molar
Arrhenius activation energy of 54 kJ mol' (S.D. 22 kJ mol') from over 114
measurements covering a range of pesticides and soils.

The dependency of the saturated vapour pressure on the temperature is derived from
the Van ‘t Hoff equation via:

AH, 1 1
P(T)=P(T,)exp[-—L (= —— A2
O R ) 12
(Leistra ez al., 2001), with:
P = saturated vapour pressure of substance (Pa)
AH, = enthalpy of vaporization (] mol™)

The enthalpy of vaporization depends on the substance. Smit ef a/. (1997) estimated
an average enthalpy of vaporization of 95 kJ mol” from literature data on 16
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pesticides (range: 58 to 146 k] mol"'). The saturated vapour pressure is a basic
physical property of the substance; hence the average estimated by Smit e a/. (1997)
is valid for surface water as well. We suggest using 95 k] mol’ as the default value,
when no value is available.

The effect of the temperature on the water solubility is derived from the Van ‘t Hoff
equation via:

AH_, 1 1
c,, (T =c,, (T, )exp[-——=%(=—- A3
sol ( ) sol ( ref ) p[ R (T ],ref )] ( )
(Leistra ez al., 2001), with:
o = solubility of substance in water (g m~)
AH,, = enthalpy of dissolution (] mol™)

The enthalpy of dissolution depends on the substance. For most pesticides an
enthalpy of dissolution of 27 k] mol"' can be taken as default value. Bowman and
Sans (1985) found a range of -17 to 156 k] mol .

Note that using the default values 95 and 27 k] mol' implies that the Henry

coefficient increases with temperature, corresponding to an activation energy of 68 kJ
-1
mol ™.
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Appendix 2 Input files for FOCUS_TOXSWA

The input of the FOCUS_TOXSWA program is organised in three input files. The
files are:

* xw
*.met
*.m2t or *.p2t

Main TOXSWA input
Meteorological data
Lateral entries data of respectively drainage or runoff/erosion

The *.txw input file contains values for all parameters needed to execute a simulation
run. The *.met and *.m2t or *.p2t files contain time series defining the environment
and input from outside the simulated water body, respectively. The *.met is fully
discussed in Section 3.3.2. The *.m2t and *.p2t files are fully discussed in Section
3.3.3.

The *.txw file is divided into five sections:
- Run characteristics

- Definition of water layer and sediment
- Hydrology of water bodies

- Pesticide loadings

- Substance properties

Table Al lists all the parameters that have to be entered in the *.txw input file. In
Section 3.3.1 the input of each parameters is discussed. How to use estimation
methods, literature data or experimental data for the parameterization is discussed in
Chapter 5. This concerns mostly parameters that have a physical of (bio)chemical
meaning. In the table they are indicated by a bold lettertype.

Table A1 List of all parameters in *.txw file and their ranges

parameter | unit description range
Section 1 Run characteristics
prname - name of project max 25 pos
locname - name of location max 35 pos
runcom - comments for run max 80 pos
op_hyd - simulation control option: 0...3
0 Run hydrology and then substance
1 Assumes hydrology output and assumes .hdr file
2 Runs hydrology if no .hdr file
3 Runs only hydrology
met - path and name of meteo file *.met
rodr - path and name of *.m2t or *.p2t file
stdate - starting date of simulation in TOXSWA 01-Jan-0000 ....
31-Dec-9999
endate - end date of simulation in TOXSWA 01-Jan-0000 ....
31-Dec-9999
chastdatemet MMM- starting month for which average temperature is given in *.met
YYYY file
chaendatemet MMM- last month for which average temperature is given in *.met file
YYYY
deltwb s calculation time step for sediment 1.... 3600
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deltouth h time step for output (except for hydrology output) 1...1000

nwbsy - number of segments in water layer, coupled to sediment sub- 1..9
systems, for which output is wanted

iwbsy - segment number in water layer at/or under which output is 1...200
wanted

ktop - number of upper segments forming the top layer for which the 1...50
PEC sediment will be calculated

ntcurve - number of selected times for additional output on calculations in 0..10
representative channel (a.o. profile of backwater curve)

tcurvedate dd- selected times for additional output (date and hour) In simulated

mmm- petiod
yyyy-hh

op_hyb - detailed water balance water layer (0 = no, 1 = yes) 0....1

op_mfl - drainage or runoff entties (0 = no, 1 = yes) 0...1

op_rcl - basic data; characteristics representative channel, only for 0..1
watercourses (ditch or stream) (0 = no, 1 = yes)

op_rc2 - additional data; characteristics representative channel, only for 0....1
watercourses (ditch or stream) (0 = no, 1 = yes)

op_cwa - concentrations water layer (0 = no, 1 = yes) 0...1

op_csl - concentrations sediment sub-system (0 = no, 1 = yes) 0...1

op_mwa - mass balance water layer (0 = no, 1 = yes) 0...1

op_mwl - mass balance of specified segment in water layer 0..1
(0 =no, 1 = yes)

op_msa - mass balance sediment (0 = no, 1 = yes) 0...1

op_msl - mass balance of specified sediment sub-system in sediment 0...1
(0 =no, 1 = yes)

op_dba - Distribution substance in total water body (water layer and 0...1
sediment) (0 = no, 1 = yes)

op_db1 - Distribution substance in specified segment water layer and 0...1
underlying sediment sub-system (0 = no, 1 = yes)

op_mob - monthly water and mass balances (0 = no, 1 = yes) 0...1
Section 2 Definition of water layer and sediment

xdit m the length of the water body (buffers excluded) 0.05 .... 10000.

xf m length of front buffer 0. .... 1000.

xe m length of end buffer 0. .... 1000.

nxnodit - number of segments in water body 1...500

nxnofb - number of segments in front buffer 0..25

nxnoeb - number of segments in end buffer 0..25

lesefb m lengths of each segment in front buffer 0. .... 1000.

lesedit m length each of segment in water body 0.05 .... 1000.

leseeb m length each of segment in end buffer 0. ... 1000.

wibot m bottom width of water body 0.05 .... 100.

sisl - side slope, hotizontal/vertical 1.105.... 10.

wdhfl m water depth defining perimeter for exchange between water layer -1 2
— sediment hy,

coss g/m? concentration of suspended solids, ss 1. .... 100000.

raomss - mass ratio of organic matter, Momss, in suspended solids 0....1.

dwmp g/m? dry weight of macrophyte biomass per m? bottom, DW 0. .... 1000

castwl g/m? initial mass concentration of pesticide in water layer, c*, for 0. .... 100.
segments in x direction (nxsetot, so buffers included)

coair g/m? constant background concentration of pesticide in air 0....0.1

zwb m depth sediment (end buffer excluded) 0.001 .... 0.5

zebb m depth end buffer sediment (0. if none) 0....0.1

nznowb - number of segments in sediment (end buffer excluded) 1....50

nznoebb - number of segments in end buffer (0. if none) 0...10

lesewb m thickness of each segment in sediment 0.00001 .... 0.5

leseebb m thickness of each segment in end buffer (0. if none) 0....0.1
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bdwb kg/m? bulk density of dry sediment material p}, (as a function of depth, 10. ... 3000.
end buffer excluded)

por - porosity (volume fraction void water), € (as a function of depth, 0.001 .... 0.999
end buffer excluded)

tor - tortuosity, A (as a function of depth, end buffer excluded) 0....1

raomwb - mass ratio organic matter of dry sediment material Mom wh, (as a 0....1
function of depth, end buffer excluded)

1dis m dispersion length 0....1.

castwb g/m? initial mass concentration pesticide in sediment, c*, for the total 0. .... 1000
number of segments in z direction (nzsetot, end buffer included)

Section 3 Hydrology of water bodies

qseif m3/m2d | constant, upward or downward seepage through sediment, 0.....0.01
expressed as volume of drained or supplied water divided by
contributing plot area and time

colot g/m? concentration of pesticide in upward seeping, incoming water 0....1

op_vafl - switch for: constant flow of water (in time and space) or a 0..1
variable flow (in time and in space) because of incoming drainage
or runoff water, (0 = constant flow, 1 = variable flow)

op_hd - switch for: houtly or daily data on drainage/runoff entries (0 = 0..1
houtrly, 1 = daily)

delthy s calculation time step for water balance calculations of the pond or 1. .... 86400.
the watercourse

wdh m if op_vafl=0 (constant flow of water in time and space) constant 0.01 .... 2.0
water depth (in pond or in watercourse)

u m/d constant flow velocity (in pond or in watercourse) -100000. ...

100000.

op_powc - switch for: pond (one segment) or watercourse (more segments, 0..1
with one water depth), (0 = pond, 1 = watercourse)

arpo ha size of area surrounding the pond, from which drainage or runoff 0. .... 50.
water and pesticide mass will flow into the pond

arerpo ha size of area surrounding the pond, from which eroded soil, 0. .... 50.
including pesticide sorbed onto the soil will flow into the pond

Qbasepo m3/d base flow, i.e. minimal inflow into pond, (occurring even when 0.001 .... 50
there is no runoff or drainage water entering)

crestbodypo m height of weir body up to crest in the pond 0.2...5.0

wicrestpo m crest width of weir, located at the outflow of the pond 0.1...5.0

lerc m length of representative channel 10. .... 2000

botslrc - bottom slope of representative channel 0. ... 0.01

wibotrc m bottom width of representative channel 0.5...10.0

sislrc - side slope (hot/vert) of representative channel 104 ... 10

Qbaserc m3/d base flow, i.e. minimal inflow into representative channel, 0.001 .... 1000.
(occurring even when there is no drainage or runoff water
entering)

arrc ha size of the area located upstream of the representative channel, 1. .... 10000.
from which drainage or runoff water flows into the representative
channel (average over channel length)

crestbodyrc m height of the weir crest above the channel bottom of the 0.1...5.0
representative channel

wicrestrc m crest width of weir, located at the outflow of the representative 0.1...10.0
channel

kManlm m (/3/s | value of the Manning coefficient for bottom roughness at 1 m 1.0 .... 100.
water depth

alphaen - energy coefficient, resulting from the non-uniform distribution of 1.1..15
flow velocities over a channel cross section

Qbasewc m3/d base flow, i.e. minimal inflow into watercourse, (occurring even 0.001 .... 10000.
when there is no drainage or runoff water entering)
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arupwc ha size of the area located upstream of the watercourse, from which 0. .... 10000.
drainage or runoff water will flow across the upstream end of the
watercourse
leplot m contributing margin of treated plot; up to this width drainage or 10. .... 100000.
runoff water and pesticide mass flow into the watercourse
leerwc m contributing margin of treated plot for erosion fluxes; up to this 10. .... 100000.
width eroded soil, including pesticide sorbed onto the soil will
flow into the watercourse (dummy value in case of no
runoff/erosion)
Section 4 Pesticide loadings
op_ldsd - spray drift, user specified (0=no, 1=yes) 0....1
op_lddr - drainage, model output (0=no, 1=yes) 0...1
op_ldro - model output (0=no, 1=yes) 0....1
ntldsd - number of loadings 0....50
chatldsd dd-mm- | time of loading. These are dummy values in case of FOCUS In simulated
yyyy-hh | (where TOXSWA is coupled to MACRO or PRZM3, which period
calculate exact application data with the aid of the Pesticide
Application Timer (PAT) module)
applot gadi/ha | pesticide mass applied at plot 0...100
mldsd g/m? pesticide mass per square metre, deposited onto the water surface 0...100
stxldsd m start of stretch of water body onto which spray drift is deposited 0 .... 10000.
enxldsd m end of stretch of water body onto which spray drift is deposited 0 .... 10000.
opl_lddr - output from which drainage model (1=PEARL, 2=MACRO) 1....2
op_lddrhd - switch for hourly or daily input data (O=houtly, 1=daily) 0....1
stxlddr m start of stretch of watercourse into which drainage enters 0 .... 10000.
enxlddr m end of stretch of watercourse into which drainage enters 0 .... 10000.
opl_ldro - output from which runoff model (1I=PEARL, 2=PRZM) 1....2
op_ldrohd - switch for hourly or daily input data (O=houtly, 1=daily) 0....1
stxldro m start of stretch of watercourse into which runoff and eroded soil 0 ... 10000.
enter
enxldro m end of stretch of watercourse into which runoff and eroded soil 0 .... 10000.
enter
raindr - ratio of infiltrated water draining directly into water body (dummy 0...1
if no runoff)
nsewbldro - number of upper segments in sediment into which the pesticide 1...50
mass sorbed onto the eroded soil will be evenly distributed,
dummy if no runofff/erosion
op_ldupbound - switch for inflow across the upstream end of the watercourse 0....1
(0=no, 1=yes), dummy for pond
rasuupbound - ratio of upstream area where substance is applied and the total 0....1
upstream area; if op_ldmupbound = 0 this is a dummy
Section 5 Substance properties
suname - substance name max 20 positions
mamol g/mol molecular mass, M 10. .... 10000.
psat Pa saturated vapour pressure, Pec 0. ... 0.25.106
tepsat K temperature at which saturated vapour pressure was measured 273.15 ... 313.15
mepsat J/mol molar enthalpy of vaporisation -1.10¢ ... 1.106
cosol g/m? solubility in water 1.10-¢.... 2.106
tesol K temperature at which solubility was measured 273.15 ... 313.15
mesol J/mol molar enthalpy of dissolution -1.10¢ .... 1.106
kdmpdit m3/kg slope sorption isotherm based at dry weight macrophytes, Kup 0. .... 10000.
(distribution coefficient)
kdomssdit m3/kg slope sorption isotherm based at organic matter content, Kom,ss 0. .... 10000.
(distribution coefficient)
coobkomss kg/m3 concentration pesticide at which the Kom of the suspended solids 106.... 0.1
has been observed, ce s
exfrss - Freundlich exponent for sorption to suspended solids 0.1...2
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kdomwbl1 m3/kg slope sotption isotherm based at organic matter content of 0. .... 10000.
sediment matetial, Komwb, (distribution coefficient)

coobkomwb kg/m3 concentration pesticide at which the K_om of the sediment 10¢.... 0.1
materialhas been observed, cewb

exfrwb - Freundlich exponent for sorption to sediment material, nyp 0.1...2.

dt50wl d half-life for transformation in water 0.01 .... 1.106

tedt50wl K temperature at which transformation in water was measured 278.15.... 313.15

aetf J/mol molar Arrhenius activation energy for transformation rate (also 0. .... 1.100
used for sediment)

dt50wb d half-life transformation sediment 0.01 .... 1.10¢6

tedt50wb K temperature at which transformation in sediment was measured 278.15.... 313.15

kdfw mm?2/d diffusion coefficient pesticide in water, Dy 0. .... 200.
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Appendix 3 Read_me TOXSWA text file for installation of
TOXSWA

TOXSWA Read_me file, date: 14-Nov-2005

This readme file contains information for
TOXSWA model FOCUS version 2 (= 2.1.2-F2, Nov 2005)
TOXSWA shell FOCUS version 2 (= 2.5, Nov 2005)
SWASH/TOXSWA database FOCUS version 1 (= 2.2, Apr 2003)

Help

ITf you suffer from installation problems, send an e-mail to:
arjan2._dejong@wur .nl
Or if there are problems in the use of TOXSWA, send an e-mail to:

toxswa-swash@wur.nl

Installation

The installation of TOXSWA is the last step of the
complete installation of the FOCUS surface water software.

Installation of FOCUS_TOXSWA 2.2.1 does not affect the
database and the SWASHprojects directory. The database
is part of the SWASH software. So, after installation
of FOCUS_TOXSWA 2.2.1 the user can continue with the
database and projects used with FOCUS_TOXSWA 1.1.1.

We can only guarantee a proper functioning of

the entire FOCUS Surface Water package, if you install all
applications on the default directory. The default directory
for SWASH is C:\SWASH. The default directory for TOXSWA

is C:\SWASH\TOXSWA.

You may also choose another drive, for example D

or F. In case you select another drive than C,

the TOXSWA application should also be installed

on that drive and as subdirectory of the SWASH
directory. For example if you installed SWASH on
D:\SWASH the TOXSWA application should be installed at:

D :\SWASH\TOXSWA

Installation of TOXSWA 2.2.1:

- If present, uninstall FOCUS_TOXSWA 1.1.1
by uninstalling TOXSWA_GUI 2.4.2
(confusingly the name of the GUIl is shown in stead of
FOCUS_TOXSWA 1.1.1. as label in your Add or Remove
programs window)

- Run the Setup.exe program and follow the on-screen
instructions

Putting back FOCUS_TOXSWA 1.1.1:

- Uninstall FOCUS_TOXSWA 2.2.1

- Run the Setup.exe program of FOCUS_TOXSWA 1.1.1
and follow the on-screen instructions
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It is not possible to install SWASH twice on a PC
(on different drives is also not possible).

When results of the two FOCUS_TOXSWA versions

need to be compared, it is recommended to do this via
uninstalling and installing FOCUS_TOXSWA versions.

This does not affect the database and the SWASHprojects
directory.

It is possible to install both versions of FOCUS_TOXSWA
on your PC. During the installation of FOCUS_TOXSWA 2.2.1
the installation of this version can be directed to e.g.
C:\SWASH\TOXSWA_2.

FOCUS_TOXSWA always has to be installed in a subdirectory
of SWASH, otherwise FOCUS_TOXSWA will not find the database.
It is not recommended to use both versions in parallel,
because this is not thoroughly tested, unwanted
interferences may occur when the user switches between the
two versions too often.

Hard and software requirements

Operating systems:
TOXSWA will run on:
- Win98 SE,
- WinNT4 SP5 or greater,
- Win2000,
- WinXP.
TOXSWA is not likely to run on Win95 machines.

Platforms explicitly tested:
Windows 98, MS Office 97
Windows NT, Service pack 6a, MS Office 97
Windows 2000, with installation of source files on D:\
Windows 2000, MS Office 97
Windows 2000, MS Office 2000 (without prior installation of Office 97)
Windows XP, MS Office XP (without prior installation of other Office
packages)
Windows XP, German version
Windows 2000 and Windows XP with alternated regional settings (decimal
symbol and digit grouping separator)

Access rights:
On Win98, WinNT, Win2000 and WinXP machines it is necessary to have
Administrator rights.

Pre-installed software:
For Windows NT a MS Office package is needed.
A version of MDAC 2.7 or higher is needed to install the software.
The installer will halt when It is not present.

To obtain MDAC go to the Microsoft download center,

www .microsoft.com/downloads, and search for MDAC.

Or go to the Drivers section in the Download categories.

MDAC is listed as one of the popular downloads.

Currently (Nov 2005) the most recent version of MDAC is 2.8 spl.

Hard disk memory:
TOXSWA requires 10 Mb for installation.
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Display:
Monitor with at least 800x600, at 256 colors.
Use as display setting, Font size: Small Fonts.

Processor:
The faster the better.

Remarks

This installation package will also install a version
of the IMAG drift calculator in the program files
directory on your computer. The IMAG drift calculator
can be used from within the TOXSWA_GUI program for
non-FOCUS runs with TOXSWA.

Literature:

Berg, F. van den, P.l. Adriaanse, J.A. te Roller, 2005. FOCUS Surface
WAter Scenario Help (SWASH) version 1.1 - User®"s Guide version 1,
Alterra-rapport 507, ISSN 1566-7197, Wageningen, the Netherlands.

Beltman, W.H.J., M.M.S. ter Horst, P.l. Adriaanse, 2005. Manual of
FOCUS_TOXSWA version 2.2.1., Alterra Report 586, Alterra, Wageningen,
the Netherlands (in prep.).

Known issues:

* The installation on Windows 98 and Windows NT machines is slow, the
installation procedure will seem to halt at the "configuring Windows
installer stage. Please be patient for this stage takes some time.

* On Windows 2000 machines the calculation command window in MS-DOS,
shown during the TOXSWA simulation, can be halted by clicking on it
with the left mouse button. The calculation can be resumed by making
theM S-DOS window active (by clicking on the title bar). With other
versions of Windows this problem does not occur.

Known bugs:

* TOXSWA may crash or give unexpectedly high concentrations if MACRO has
been installed under a default national setting which has the comma as
decimal symbol (i.e. Dutch, Belgian). MACRO then produces *.m2t files
with decimal commas which are not read correctly by TOXSWA. TOXSWA
always uses the dot as decimal symbol and the comma as digit grouping
symbol. For example TOXSWA reads 1,000 as 1000 while 1.0 is meant.

The solution is to change the national settings (into a default
National settings using dots as decimal symbol) and to restart the
computer. Next, new m2t files need to be created, with dots instead of
commas as decimal symbols.

* It is not guaranteed that the unwanted removal of the executable of
TOXSWA and the param.for Ffile during a run from the \SWASH\TOXSWA
directory occuring in vl1.1.1 (resulting in 1/0 error 103) has been
fully solved. Several precautions have been taken to prevent unwanted
removals. E.g. in vl1.1.1 the calculations were started via the
preparation and execution of a batch file; in v2.2_.1 the calculations
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start directly from the GUI.

Differences between FOCUS _TOXSWA 1.1.1 and FOCUS_TOXSWA 2.2.1

Model

(m1)

In v1.1.1 the maximum time step for the water layer for substances with
Koc values below 10 L/kg is 600 s (in order to obtain a positive, stable
numerical solution of the mass conservation equations). In v2.2.1 the
criterion is tightened to Koc values below 100 L/kg. The consequence is
that for substances with Koc values between 10 and 100 L/kg v2.2.1 does
not use anymore the time steps of 1200 and 1800 s for the water layer.
This change may result in slight, but not significant, changes in
calculated peaks or TWA concentrations for substances with Koc values
between 10 and 100 L/kg (< 0.2%, see e.g. the results for substance H_sw
at item 14 of this form, with Koc = 100 L/kg).

(m2)

In vi.1.1 for non-rectangular cross-sections of the water body the mass
deposited by spray drift is converted into a too low concentration
addition in the water layer (so, a bug in v1.1.1). In v2.2.1 this bug has
been corrected. This correction does not affect calculations with FOCUS
scenarios, because FOCUS water bodies all have rectangular cross-
sections. So, non-FOCUS v1.1.1 calculations for water bodies with non-
rectangular cross-sections (e.g. trapezoidal) where the PECs were caused
by spray drift deposition (and not drainage or runoff entries) resulted
in too low concentrations (e.g. for a water body with a width of the
water surface of 2 m, a water depth of 0.5 m, a bottom width of 1 m and
1:1 side slopes, the underestimation made by v1.1.1 is 33%).

(m3)

The run time of v2.2.1 is more than halved compared to v1.1.1.

The number of exponentiations (needed for calculation of Freundlich
adorption) taking substantial part of the total run time has been
diminished in v2.2.1. For substances with Freundlich exponents of 1, the
exponentiations for Freundlich adsorption are bypassed in the program,
further reducing the run time for this kind of substances. These changes
do not affect the results of the calculations.

(m4)

In v2.2_.1 the concentrations in the water layer (*.cwa output file) and
in the sediment (*.cs# output Tfiles) are given with 7 significant
numbers. In vl1.1.1 4 significant numbers are given. This change in output
does not affect the simulation, nor the calculation of TWA values.

(m5)

In v2.2.1 the minimum values that can be entered for the transformation
DT50 in water and the transformation DT50 in sediment have been reduced
from 0.1 to 0.01 d.

Model and shell

(msl)

In v1.1.1 the aeric mean deposition of spray drift mass was rounded off
to 0.001 mg/m2 by the GUI into the TOXSWA input file. At low application
rates or low spray drift percentages (due to large buffer zones) this
resulted in inexact PECs. 1In v2.2.1 aeric mean deposition of spray drift
mass is always written in at least four significant numbers. So, the
FOCUS_TOXSWA *.txw 1input Files prepared by v2.2.1 differ from those
prepared by v1.1.1, when in v1.1.1 less than four significant numbers
were written in the *.txw Ffile. This change results in different PECs in
case spray drift deposition is low (e.g. due to low application rates or
large buffer zones) and the PECs are caused by spray drift deposition
(and not by drainage or runoff entries). The difference may maximally
equal a factor 2: a mass loading of 0.0005000 mg/m2 in v2.2.1 was written
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as 0.001 mg/m2 in the TOXSWA input file of vl1.1.1. This results in a 2
times lower concentration for v2.2.1, than the one of vl1.1.1, because
spray drift triggered maximum PECs are a linear function of the deposited
mass on the water surface. Simulations of the D3 Ditch scenario with
substance C_sw used in winter cereals with mass loadings of 0.0005000
mg/m2 and 0.001000 mg/m2 confirmed the factor 2. The different PEC is
only caused by entering the four significant numbers with v2.2.1, instead
of e.g. only 1 significant number. With increasing drift deposition the
difference in PECs calculated with the two versions becomes smaller; with
drift depositions around 0.01 mg/m2 above 1 mg/m2 the difference in
calculated PECs is around 1% or less than 0.1%, respectively.

(ms2)

In v1.1.1 the PECs in the *_.sum output file were shown down to values of
0.001 pg/Z/L (or ug/kg D.W. for the sediment). In v2.2.1 the minimum PECs
are 0.000001 pg/L (or pg/kg D.W. for the sediment). So, PEC values of
zero or very small values around 0.001 pg/L (or pg/Z/kg D.W. for the
sediment) of vi.1.1 can now be refined with v2_.2_.1.

(ms3)

An option to simulate water-sediment studies is added in v2.2_1.

Shell

(s1)

In v1.1.1 for FOCUS Step 3 runs the FOCUS_highKoc sediment segmentation
(27 segments, ranging from 0.03 mm in the upper part to 3 cm in the
lowest part of the 10 cm thick sediment layer) is selected automatically
in runs with substance Koc values above 10 000 L/kg. In v2.2.1 the limit
for automatic selection is changed from 10 000 L/kg into 30 000 L/kg. For
Koc < 10 000 L/kg or Koc = 30 000 L/kg this change does not result in
differences in output between v1.1.1 and v2.2.1 for FOCUS scenarios. For
Koc values between 10 000 L/kg and 30 000 L/kg the calculations with
v2.2.1 (using the standard FOCUS sediment segmentation) may result in
slightly different sediment PEC values than those obtained before with
vl.1.1 (using FOCUS_highKoc sediment segmentation). If there 1is a
difference the v1.1.1 results are closer to numerical convergence. The
background of this change between v2.2.1 and v1.1.1 is that sometimes
runs with substances having a Koc value between 10 000 L/kg and 30 000
L/kg crashed, because of the selected finer FOCUS_highKoc sediment
segmentation (see bug 11, of updated list 2 of all known bugs for
FOCUS_TOXSWA 1.1.1 at http://viso.ei.jrc.it/focus/sw/). It is the user’s
responsibility to decide whether the result of v2.2_.1 should be refined
bey re-running with the finer sediment segmentation.

(s2)

In vi.1.1 the sequence of applications in runs of FOCUS step 3 projects
made in SWASH are mixed up in the application scheme in the TOXSWA shell
(this is a bug, see TOXSWA bug 11 of updated list 2 of all known bugs for
FOCUS_TOXSWA 1.1.1 reported on http://viso.ei._jrc.it/focus/sw/ as well
as the bug dated 06/Jun/05 under Download SWASH at the same website).
This bug is repaired in v2.2.1 and v2.2.1 now always stops when the
multiple applications of one run are not in the correct order. This bug
of v1.1.1 only caused erroneous results for vruns having multiple
applications with different applications rates. So in those cases v2.2.1
results differ significantly from v1.1.1 results and the user is advised
to check his v1.1.1 runs with multiple applications with different rates
and rerun them if the sequence was mixed up. The error can be noticed by
inspecting the summary output files of MACRO/PRzZM (m2t/p2t files) and of
TOXSWA (sum files) and can be repaired by applying the Workaround advised
in the bug descriptions of SWASH and TOXSWA mentioned above.

(s3)

A Help function is now available.

(s4)

Input concerning lateral entries was located at the “Application schemes”
form in vl1.1.1. In v2.2.1 a new tab “Lateral entries” has been added at
the Main form.
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(s5)
In v1.1.1 the possibility to change the time step for sediment in the GUI

was unintentionally locked; in v2.2.1 this time step can be changed.

(s6)

Graphs of calculated residues between measured concentrations and
simulated concentrations can be generated.

Scenario data
No changes.
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Appendix4  The *.txw input file for FOCUS_TOXSWA with

recommended segmentation of the sediment in
case of substances with a Koc higher than 30 000
L/kg

The values that have to be changed from the standard FOCUS segmentation are
indicated in bold.

ook Gk X b ok X % o b X X b ok X % b X % ok X X F

TOXSWA input file
for TOXSWA model version : TOXSWA 2.1.2_.F2
made by TOXSWA GUI version : TOXSWA GUI 2.5

File name : C:\SwashProjects\c_project H_ sw\toxswa\10003slpa.txw
Contents : Input for TOXSWA 2.1.2_.F2 simulation
Creation : 23-Jan-2006-16:34:26

Characteristics of run

Run id : 10003slpa
Substance : Test compound 4_sw
Crop : Cereals, winter
Water body type : focus_stream
Application method : ground spray
Application rate of first application : 1.0000 kg/ha
Number of applications : 1

Remarks :

prname = "c_project H_sw* I Name of project (max 25 pos)
locname = "R1 (Meteo station: Weiher* 1 Name of location (max 35 pos)
runcom = "Not a FOCUS Step-3 run-® 1 Comments for run (max 35 pos)
op_hyd =0 1 Hydrology simulation control option
met = “"Weiherbach.met”

rodr = "c:\swashprojects\project h_sw\przm\cereals_winter\00003-cl.p2t*
stdate = "01-Oct-1978* I unit: -

endate = "30-Sep-1979* I unit: -

chastdatemet = "Jan-1975"

chaendatemet = "Dec-1994¢

deltwb = 600. 1 unit: s

deltouth =1 I unit: h

nwbsy =1 I unit: -

iwbsy = 20 I unit: -

ktop = 25 I unit: -

ntcurve =1 I unit: -

tcurvedate = "01-Oct-1978-04" ! unit: -

op_hyb =1 1 10003slpa.hyb (water balance)

opmfl = 1 1 10003slpa.mfl (echo of drainage or runoff entries)
op_rcl =1 1 10003slpa.rcl (basic information on repr. channel)
op_rc2 =1 1 10003slpa-rc2 (additional information on repr. channel)
op_cwa = 1 1 10003slpa.cwa (concentrations water layer)

op_csl =1 1 10003slpa.csl (concentrations sediment sub-system)
op_mwa = 1 1 10003slpa.mwa (mass balance water layer)

op_mwl = 1 1 10003slpa-mwl (mass balance segment water layer)

op_msa = 1 I 10003slpa.msa (mass balance all sediment sub-systems)
op_msl =1 1 10003slpa.msl (mass balance sediment sub-system)

op_dba =1 1 10003slpa.dba (distribution substance in total water body)
op_dbl =1 1 10003slpa.dbl (distribution substance segment nr wl)
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ok X % o

xdit
xFb

xeb
nxnodit
lesedit

wibot
sisl
wdhFl
coss
raomss
dwmp
castwl

coair
zwb
zebb
nznowb
lesewb

190

NOOOOOOOOOO0OO0OO0OO0OO0OO0OO0OO0OO0OO0O0COOOORLRORPLPUCITITTTITICIUNUIUUOICNUITUIUITA A O ONOO

[eNeoNoNoNoNoNoNeoNoNoNo RN

Ul

.09

.0000
-0000
-0000
-0000
.0000
-0000
-0000
-0000
.0000
-0000
-0000
-0000
.0000
-0000
-0000
-0000
.0000
-0000
-0000
-0000

.10000

.00003
.00003
.00006
00012
.00030
00075
.00200
.00300
.00500
.01000
.02000

[eNeoNoNoNoNoNe)

o o

.00003
.00003
.00006
-00012
.00030
.00075
.00200

.00500
-01000

OO im im 1mm 1m

unit:
unit:
unit:
unit:
unit:

unit:
unit:
unit:
unit:
unit:
unit:
unit:

unit:
unit:
unit:
unit:

.00003
-00003

-00030

-01000

m
g/m3

g/m"2
g/m"3

g/m"3
m

m

0.00003

0.00003

1 10003slpa.-mob (monthly water and mass balances)

I unit: m
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0.03000

bdwb
800.
800.
800.
800.
800.
800.
800.
800.
800.
800.
800.
800.
800.
800.
800.
800.
800.
800.
800.
800.
800.
800.
800.
800.
800.
800.
800.
* unit: kg/m"3

[eNojoNooloNoNeoooNeoNooNolooloNoNooNoloNoloNoNa]

Idis = 0.0150 I unit
castwb = 27*0. I unit

*

*

*

*  Section 3: Hydrology of water bodies

*

*
gseif = 0. I unit:
colot = 0. 1 unit:
op_vafl = 1 I unit:
op_hd =0 I unit:
delthy = 600. I unit:
wdh = 0.500 1 unit:
op_powc = 1 I unit:
lerc = 110. I unit:
botslrc = 0.0010 I unit:
wibotrc =1.0 1 unit:
sislrc = 1.0E-05 I unit:
Qbaserc = 191.800 I unit:
arrc = 100. I unit:
crestbodyrc = 0.50 1 unit:
wicrestrc = 0.5 I unit:
kManlm =11.0 I unit:
alphaen =1.2 I unit:
Qbasewc = 191.800 I unit:
arupwc = 100. I unit:
leplot = 100. I unit:
leerwc = 20. I unit:

*

*

*

* Section 4: Pesticide loadings

*

*
op_ldsd = 1 I unit:
op_lddr = 0 I unit:
op_ldro = 1 I unit:
ntldsd = 1 I unit:
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eNeNolololoNoNoloNololoNoNoNoNololoNoNoNoNoNoNoNoNoNo}
D
o

m~3/m”N2.d
g/m"3

I3 1 31 301

3333
L >
w
N
=18

m~(1/3)/s

m~3/d
ha

raomwb

eNeoNolololoNoNoloNololoNoNoNoNololoNoNoNoNoNoNoNoNoNo}
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Annendix 4

chatldsd applot mldsd

"30-Dec-1899-00" 1000.0 1.716

* unit: - g/ha mg/m"2
stxldsd = 0.00 I unit:
enxldsd = 100.00 I unit:
opl_ldro = 2 I unit:
op_Ildrohd = 0 I unit:
stxldro = 0.00 I unit:
enxldro = 100.00 I unit:
raindr = 0.10 I unit:
nsewbldro = 20 1 unit:
op_ldupbound = 1 1
rasuupbound = 0.20 I unit:

* Ok X % ok ¥

suname = "4_sw

mamol = 505.20 I unit:
psat = 1.240E-08 I unit:
tepsat = 298.15 I unit:
mepsat = 95000.0 I unit:
cosol = 2.000E-04 I unit:
tesol = 298.15 I unit:
mesol = 27000.0 I unit:
kdmpdit = 0.00000 I unit:
kdomssdit = 593.96752 I unit:
coobkomss = 1.00E-03 I unit:
exfrss = 0.93 I unit:
kdomwbl = 593.96752 I unit:
coobkomwb = 1.00E-03 I unit:
exfrwb = 0.93 I unit:
dt50wl = 0.70 1 unit:
tedt50wl = 293.15 I unit:
aetf = 54000.0 I unit:
dt50wb = 76.00 I unit:
tedtsh0wb = 293.15 I unit:
kdfw = 43.0 I unit:

*

*-———END OF FILE

192

3 3

1 331 1

unit: -
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Appendix 5 Estimation of the tortuosity factor for sediment

The tortuosity factor', A, is strongly related to porosity. Boudreau (1996) derived the
empirical equation & = 1/[1+Ln(e”)] from experimental data and theoretical work.
The tortuosity factor can also be estimated with the relation derived theoretically for
a medium containing a mixture of different sized spherical particles as recommended
for saturated soils by Nye and Tinker (1977): A = ¢/% Also used in the past for
estimation of the tortuosity factor is a table recommended by Leistra for soils (1978).
These two methods, Boudreau’s method and tortuosity factors calculated from
measurements by Sweert e o/ (1991) are presented in Figure A5.1. The data of
Sweerts ez al. (1991), originating from investigations of freshwater sediments, cover
approximately 1/3 of the whole data set Boudreau used to fit his empirical equation.
The other 2/3 of Boudreau’s data set were from marine sediments. The study of
Sweerts ef al. (1991) is based on experimental data of sediments from medium-sized
and small lakes covering a large porosity range (0.41-0.96) and different sediment
types including sand, silt, peat and flocs consisting of 0.1-37.3% organic carbon.
Sweerts et al (1991) suggested that the tortuosity decreased in high porosity
sediments because the viscosity of the porewater was enhanced by dissolved or gel-
like organic compounds, obstructing diffusion.

Tortuosity factor, A (-)

1.0

0.9

0.8

0.7

0.6

0.5

K Pz - — Nye & Tinker
04l . e — — Boudreau
’ - O RS Leistra
_ ~ ® measurements Sweerts
s
03 - L L L L L L
0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
Porosity, € (-)

Fignre A5.1 The tortuosity factor as function of porosity. The lines indicate tortuosity factors calculated with
equations of Nye and Tinker (1977), of Boudrean (1996) and of Leistra (1978). The dots indicate tortnosity
factors calenlated by Sweerts et al. (1991) from measurements in freshwater sediments.

! Other authors define the product €k as being the tortuosity factor or as ‘the tortuosity’, which causes
confusion. We define tortuosity as the effect of traversing a tortuous pathway.
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Figure A5.1 shows that at high porosities the tortuosity factors calculated with
Boudreau’s equation are closest to Sweert’s tortuosity factors. Leistra’s method
describes the tortuosity factors in the middle range better than Boudreau and also
better than Nye and Tinker. Nye and Tinket’s equation overestimates the tortuosity
factor over the whole range. Boudreau’s equation is recommended for estimation of
the tortuosity factor for sediments because it fits better to the tortuosity factors at
high porosities and because it is based on measurements for sediments (instead of
soils).
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Appendix 6 The *.txw input file for the example water-sediment

study

The *.txw file shown that is prepared by the TOXSWA GUI for running the
example water-sediment study discussed in Chapter 6.

*
*

ook % o b Gk X b ok X X b ok X % b X F ok X X b % X

TOXSWA input file
for TOXSWA model version : TOXSWA 2.1.2_.F2
made by TOXSWA GUI version : TOXSWA GUI 2.5

File name = C:\SwashProjects\Water-sediment\toxswa\000000007 . txw
Contents : Input for TOXSWA 2.1.2_F2 simulation

Creation : 13-feb-2006, 13:06

Characteristics of run

Run id = 000000007

Substance : Water-sediment WS

Crop :

Water body type : C3-river_WS

Application method :

Application rate of first application : 0.0000 kg/ha
Number of applications : 0

Remarks :

prname = "Water-sediment® 1 Name of project (max 25 pos)

locname = "C3-river_Water-sediment s* 1 Name of location (max 35 pos)

runcom = “Not a FOCUS Step-3 run® I Comments for run (max 35 pos)

op_hyd =0 1 Hydrology simulation control
option

met = "Water-sediment.met”

rodr = “empty”

stdate = "01-Jan-2000" I unit: -

endate = "15-May-2000* I unit: -

chastdatemet = "Jan-2000"

chaendatemet = "Dec-2000"

deltwb = 600. I unit: s

deltouth =1 I unit: h

nwbsy =1 I unit: -

iwbsy =1 I unit: -

ktop = 23 I unit: -

ntcurve =1 I unit: -

tcurvedate = "01-Jan-2000-04° ! unit: -

op_hyb =1 1 000000007 .hyb (water balance)

op_mfl =1 1 000000007.mFl (echo of drainage or runoff entries)

op_rcl =0 1 000000007.rcl (basic information on repr. channel)

op_rc2 =0 I 000000007.rc2 (additional information on repr. channel)

op_cwa = 1 1 000000007 .cwa (concentrations water layer)

op_csl =1 1 000000007.cs1 (concentrations sediment sub-system)

op_mwa = 1 1 000000007 .mwa (mass balance water layer)

op_mwl = O I 000000007.mwl (mass balance segment water layer)
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ok X % % %

xeb
nxnodit
lesedit
wibot
sisl
wdhFl
coss
raomss
dwmp
castwl
coair
zwb
zebb
nznowb
lesewb

bdwb

1536.
1536.
1536.
1536.
1536.
1536.
1536.
1536.
1536.
1536.
1536.
1536.
1536.
1536.
1536.
1536.
1536.
1536.
1536.
1536.

[eNeoNojojojoloNoojooNeoooNoeoNoloNoNa]

196

RPRRRR

O0O0000O0O00O0O0OO0OO0O0O0OO0OO0OO0O0OOOOONO

.00003
.00003
.00003
-00003
.00003
.00003
.00003
-00003
.00006
.00006
.00012
.00012
-00030
.00030
.00030
.00075
-00075
.00200
.00200
.00300
-00500
.00500
.00500

000000007 .
000000007 .
000000007 .
000000007 .
000000007 .

°
o
=

[eeNojojojoNoNoojooNoooNoloNoloNoNa]

msa
msl
dba
dbl
mob

(mass balance all sediment sub-systems)
(mass balance sediment sub-system)
(distribution substance in total water body)
(distribution substance segment nr wl)
(monthly water and mass balances)

m
m
m
m
m
m
g/m3
T g/mn2
: g/m"3
: g/m"3
m
m
m
tor raomwb
0.36 0.016
0.36 0.016
0.36 0.016
0.36 0.016
0.36 0.016
0.36 0.016
0.36 0.016
0.36 0.016
0.36 0.016
0.36 0.016
0.36 0.016
0.36 0.016
0.36 0.016
0.36 0.016
0.36 0.016
0.36 0.016
0.36 0.016
0.36 0.016
0.36 0.016
0.36 0.016
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1536.0 0.42 0.36 0.016
1536.0 0.42 0.36 0.016
1536.0 0.42 0.36 0.016

* unit: kg/m"3 - - -
Idis = 0.0150 I unit: m
castwb = 0.0000 1 unit: g/m"3

-0000

-0000

-0000

-0000

.0000

-0000

-0000

-0000

-0000

.0000

-0000

-0000

-0000

-0000

-0000

-0000

-0000

.0000

-0000

-0000

-0000

-0000

[eejoloNoolojoooloNooNoNoloNoNoNoNoNoNo)

ok X ok kX
w
D
(2]
~+
o
S
w
=
<
Q
3
(]
o
«Q
<
[e]
=h
=
o
+
D
=
o
(]
Q
D
"

unit: m3/m"2.d
unit: g/m"3
unit: -

unit: -

unit: s

unit: m

unit: m/d

delthy = 600.
wdh = 0.060
u = 0.

Ok X ok % X%
w
(0]
0O
~t
o
=
N
o
0]
0
~t
0
Q
[0
o
(9]
Q
=
«Q
7]

I unit: -
I unit: -
I unit: -

o
e
o
Q
=
non o
O oo

* Ok % ok X
w
®
(9}
-
o
=
()]
%)
=
o
(7}
-
[
>
O
@
T
5
o
e
®
=
-
D
(7}

suname = "WS*
mamol = 418.90
psat = 1.700E-07
tepsat = 293.15
mepsat = 95000.0

unit: g/mol
unit: Pa
unit: K
unit: J/mol

cosol = 7.500E+00 unit: g/m"3
tesol = 298.15 unit: K
mesol = 27000.0 unit: J/mol

unit: m"3/kg
unit: m"3/kg
unit: kg/m"3
unit: -

kdomssdit 44 .08353
coobkomss 1.00E-03
exfrss = 0.90

kdmpdit = 0.00000
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*

*-———END OF FILE

198

kdomwbl = 44.08353
coobkomwb = 1.00E-03
exfrwb = 0.90

dt50wl = 0.84
tedt50wl = 293.15
aetf = 54000.0
dt50wb = 590.00
tedt50wb = 293.15
kdfw = 43.0

unit:
unit:
unit:
unit:
unit:
unit:
unit:
unit:
unit:
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