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ABSTRACT

Berg, F. van den, P.I. Adriaanse & J.A. te Roller, 2005. FOCUS Surface W.Ater Scenario Help
(SWASH) version 1.1. User’s Guide version 1. Wageningen, Alterra, Alterra-rapport 507. 65 blz.; 39
fig.; no tables; 17 ref.

The user-friendly shell SWASH, acronym for Surface WAter Scenarios Help, assists the user in
calculating pesticide exposure concentrations in the EU FOCUS surface water scenarios. It is part
of the exposure calculation procedure developed by the FOCUS Surface Water Scenarios Working
Group, which has become part of the obligatory evaluation procedure to place an active substance
on List 1 according to EU Directive 91/414/EEC. SWASH encompasses four sepatate tools and
models: (i) FOCUS Drift Calculator, calculating pesticide entries through spray drift deposition, (if)
PRZM-3, calculating pesticide entries through run-off, (iify MACRO, calculating pesticide entries
through drainage and (iv) TOXSWA, calculating the behaviour of pesticides in small surface
waters. It maintains a central pesticide properties database, prepares input for the PRZM, MACRO
and TOXSWA models and then guides the user in performing the FOCUS Surface Water runs in a
consistent and user-friendly way. Via the SWASH shell the user can enter the shells of the other
models to perform the PRZM or MACRO model runs needed to assess the fate of the substance
in the FOCUS water body systems using TOXSWA.
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Preface

End 1997 the FOCUS Surface Water Scenarios Working Group started her activities.
The Group developed a tiered approach to estimate pesticide exposure
concentrations, which has been submitted to the Working Group on Pesticide
Legislation of the European Union. Since 2003, the calculated concentrations in the
FOCUS Surface Water Scenarios have become part of the EU review process for
plant protection products according to EU Directive 91/414/EEC. In the proposed
Step 3 calculations a tool for drift assessment and three models are combined to
calculate exposure concentrations in the various types of surface water bodies. To
promote an easy and consistent way of calculation, an overall user-friendly software
shell was developed to guide the user through the needed calculations and to
maintain a central pesticide database.

Alterra took the initiative to realise the user-friendly shell and from September 1999
to April 2003 SWASH, acronym for Surface Water Scenarios Help, was developed by
Erik van den Berg and Paulien Adriaanse from Alterra, in co-operation with Johnny
te Roller and Daniel van Kraalingen from WISL (Wageningen Software Labs). Nick
Jarvis (Swedish Univ. Agric. Sci., S) for MACRO and Mark Russell (Dupont Crop
Protection, USA) and Mark Cheplick (Waterborne—env., USA) for PRZM
collaborated closely with them to realise the communication between the models and
the SWASH database. Denis Yon (Dow Agrosciences, UK) and Mark Russell
developed together the FOCUS drift calculator (FOCUS, 2001) and this instrument
has also been included in SWASH.

SWASH has been financed by various sources. In 2000 the ECPA (European Crop
Protection Agency) procured 20 000 €, and the Dutch Ministry for Agriculture,
Fisheries and Nature Management also allocated 19 000 € for SWASH. In 2001 DG
SanCO from the EU contributed 38 000 € to SWASH. All activities in 2002 and
2003 were financed by the Dutch Ministry of Agriculture, Nature and Food Quality
within Research Programme 416 “Pesticides and the environment” (in total about

150 000 €).

The current document (Alterra rapport 507) is the wuser’s manual of
FOCUS_SWASH_1.1. This version is an improved version of the SWASH User’s
Guide, as included in the FOCUS Surface Water report (FOCUS, 2001, Appendix
H). All SWASH developers hope that the SWASH users will profit from their efforts
and that the users will be able to calculate in a straightforward and reproducible way
the pesticide exposure concentrations in all Step 3 scenarios.

Additionally, a more technical document has been written (Alterra rapport 508),
explaining the technical design of the SWASH database, the SWASH user interface
and the communication and installation procedures. This document is needed for
possible, future extensions or updates.
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Summary

A tiered approach has been developed to assess pesticide exposure in the EU

FOCUS scenarios for surface waters. In Step 3, a drift assessment tool, models to

calculate pesticide input into the surface water and a model to assess the fate in the

surface water have to be run in sequence. The drift assessment tool and the pesticide

fate models have been developed separately targeting a specific aspect relevant to the

assessment. These are:

o Dirift Calculator, calculating pesticide deposition onto surface water due to spray
drift

e FOCUS_PRZM_SW_1.1.1, calculating pesticide entry into surface water through
run-off

o FOCUS_MACRO_4.4.2, calculating pesticide entry into surface water through
drainage

e FOCUS_TOXSWA_1.1.1, calculating the fate of pesticides in surface waters.

To facilitate the calculation of exposure concentrations at Step 3 level a software tool

has been developed: SWASH, acronym for Surface WAter Scenarios Help. It is an

overall user-friendly shell, encompassing the tool to assess deposition due to spray

drift and the three models involved in Step 3 calculations. The main functionalities of

SWASH are:

e Maintenance of a central pesticide properties database,

e Provision of an overview of all Step 3 FOCUS runs required for use of a specific
pesticide on a specific crop as specified by the user,

e Calculation of spray drift deposition onto various receiving water bodies with the
FOCUS Dirift Calculator and

e Preparation of all input needed for the MACRO, PRZM and TOXSWA models.

In addition, SWASH provides information on the FOCUS Surface Water Scenarios.

Finally, SWASH provides a directory structure for the various models and their input
and output to enable a smooth and correct communication between the Drift
Calculator, MACRO and TOXSWA and between the Drift Calculator, PRZM and
TOXSWA.

After creating a project with FOCUS runs in SWASH, the user has to perform
simulations with the individual models: PRZM, MACRO and TOXSWA. SWASH
does not execute model runs, but provides guidance, it helps the user to determine
which runs need to be performed for pesticide applications to various crops, and it
defines projects and runs for MACRO, PRZM and TOXSWA that can be selected
for execution after starting the corresponding shells.

Alterra-rapport 507 9






1 Introduction

Spray drift, drainage and run-off are three major routes of pesticide entry into surface

waters. Using spray-drift deposition tables and the MACRO, PRZM and TOXSWA

models the exposure concentrations in surface waters can be assessed. Exposure

scenarios have been developed as part of the EU evaluation process under

91/414/EEC (FOCUS, 2001). To carry out these exposure assessment scenatios for

surface waters, a drift assessment tool and two pesticide fate models have to be run

in the correct sequence (see Figure 1.1). The drift assessment tool and the pesticide

fate models have been developed separately targeting a specific aspect relevant to the

assessment. These are:

e Drift Calculator, calculating pesticide deposition due to spray drift

o FOCUS_PRZM_SW_1.1.1, calculating pesticide entry into surface water through
run-off

e FOCUS_MACRO_4.4.2, calculating pesticide entry into surface water through
drainage

e FOCUS_TOXSWA_1.1.1, calculating the fate of pesticides in surface waters.

In the FOCUS Surface Water Scenarios it has been assumed that pesticides enter
surface water via two entry pathways only: deposition due to spray drift, plus either
drainage or run-off. In total ten FOCUS scenarios have been defined: six drainage
scenarios and four run-off scenarios.

The MACRO model (Jarvis, 1994; Jarvis & Larsson, 1998) describes the behaviour of
pesticides in soils with and without macro-pores, considering transport by
convection and diffusion through the liquid phase, sorption and transformation.
FOCUS_MACRO version 4.4.2 includes the MACRO model version 4.3b. This
version contains some improved process descriptions (e.g. snow pack, Freundlich
sorption) and is able to simulate the behaviour of one metabolite in soil after the
simulation run for the parent compound has been completed.

The PRZM model (Carsel et al., 1998) is a one-dimensional model that simulates
chemical movement in unsaturated soil systems within and immediately below the
root zone. It calculates run-off and soil erosion into surface water for the FOCUS
scenarios. The calculation is based upon the USDA Soil Conservation Service curve
number methodology and several variations of the Universal Soil Loss Equation. The
PRZM in FOCUS version is based on PRZM version 3.213. PRZM can describe
three transformation schemes and up to two metabolites: 1) a parent with one
metabolite, 2) a parent with 2 sequential metabolites and 3) a parent with 2
metabolites.

The TOXSWA model describes the behaviour of pesticides in small water bodies.
Processes considered are sorption, transport, volatilisation and transformation.
TOXSWA version 1.2 (Adriaanse, 1997; Beltman and Adriaanse, 1999) is used to
simulate water bodies with constant discharge and water depth. FOCUS_TOXSWA

Alterra-rapport 507 11



1.1.1 (FOCUS, 2001, Chapter 4 and Appendix L) handles transient hydrology and
pesticide fluxes resulting from surface run-off, drainage and pesticide input from the
upstream catchment basin. In this way FOCUS_TOXSWA_1.1.1 is able to simulate
the flow dynamics in the edge-of-field water body in a realistic way. In 2005,
FOCUS_TOXSWA_2.2.1 will be released. This version contains a Help utility and all
reported bugs for FOCUS_TOXSWA_1.1.1 are repaired.

To assist the users of the FOCUS Surface Water Scenarios at Step 3 level the
software package FOCUS_SWASH_1.1 has been developed. SWASH, the acronym
for Surface WAter Scenarios Help, is an overall user-friendly shell, managing the
communication and data transfer between three models involved in Step 3
calculations. The aims for the development of SWASH were to maintain a central
pesticide properties database, to provide an overview of all Step 3 FOCUS runs
required for use of a specific pesticide on a specific crop as specified by the user, to
calculate the spray drift deposition onto various receiving water bodies and to
prepare all input needed for the MACRO, PRZM and TOXSWA models.

In Chapter 2 guidance is given on the use of SWASH. In Chapter 3 information is
given on the installation of the software package and getting started to use SWASH.

SWASH
. MACRO
Spray Drift g .
Calculator drainage
PRZM
v run-off
TOXSWA

A

Fate in surface water

\ 4

Exposure
evaluation

Figure 1.1: Sequence of tools and models used to calenlate pesticide exposure in the proposed Step 3 EU FOCUS
Surface Water Scenarios.
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2 User’s guide for the SWASH User Interface

The handling of the FOCUS Surface Water Scenarios has become complex. Three
different models, i.e. MACRO, PRZM and TOXSWA, and the Drift Calculator need
to be used to assess the exposure concentrations of pesticides in surface waters that
result from a pesticide loading via drift, drainage and run-off. The development of a
tool to execute FOCUS runs in an easy and user-friendly manner, has resulted in the
SWASH software package. In this chapter, an explanation is given on the
functionalities of SWASH and guidance is given on the use of SWASH in evaluating
the fate of a substance in surface waters using the FOCUS scenarios. First, the user is
introduced to the tasks SWASH can perform. The possibilities to create projects and
runs are explained and the use of the substance database is done using Figures with
presentations of the forms the user will see on the screen when working with
SWASH. In the second part of this chapter an overview of the information in
SWASH about the FOCUS Surface Water Scenarios is given.

2.1 The Main Screen — Actions

The main screen consists of two parts, namely Actions and Information. In the
Actions part the user undertakes activities with concrete results, i.e. the SWASH
database is updated or projects and runs are created. The first part - ‘Actions’ - is
displayed after clicking on the ‘Actions’ tab and this is shown in Figure 2.1.

M Surface WAter Scenarios Help
File Edit “iew Help

¢ Drift ¢ MACRO § PRZM ¢ TOXSWA

I Actions

Zg% Create, Yiew and Edit Substances IUpdate SwASH databaze.

r B Generate project with all poszible runs for
:\ FOCUS Wizard zelected substance and crop location.

) i Generate project with all poszible runs for
*':\ User-defined YWizard selected substance, crop, waterbody type
and scenano combination.

_ ] . i i Yiew projects, define applications and
«Z7 View Projects and Define Applications | prepare input for MACRO, FRZM and
TS0,

Update subztance databaze MACRD and
[=1'Write Substance Data substance files PRZM. TOXSwWA substance
data are automatically present,

@ Exit Update subztance database MaCRO and
substance files PRZEM and exit SWitSH,

Figure 2.1: The main screen of the SWASH interface with the ‘Actions’ tab displayed.
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The ‘Actions’ page contains six buttons and the function of the buttons will be
briefly described here, but in more detail in the corresponding section of this chapter.

The button ‘Create, View and Edit Substances’ gives access to the substance form,
where the user can enter new substances or modify the properties of substances
already present in the database. The test substances as defined by the FOCUS
Surface Water Group are available in the database upon installation. However, the
properties of these substances are fixed and they cannot be modified.

The button ‘FOCUS wizard’ gives the user the possibility to easily create and execute
FOCUS runs for a specific substance — crop combination. An overview as well as a
report will be created for all those runs. The runs are organised in projects; for each
substance — crop combination a separate project will be created. This wizard
provides the user with all standard Step 3 runs for a specific substance-crop
combination.

The button ‘User-defined wizard’ gives the user more freedom in selecting scenarios
and crops for which runs are to be created. Using this wizard all possible FOCUS
runs for a selected substance, one run for each scenario — crop — water body type
combination, can be created and put into a single project.

The button ‘View Projects and Define Applications’ presents the user overviews of
the runs in all projects and allows the user to define or modify the application pattern
for each run. For the runs in each project, the user can decide if project output has to
be created. The project output consists of the creation of input for MACRO, PRZM,
and TOXSWA for the runs selected by the user. The user can also print a text report
of the specifications of the runs in a project (See section 2.1.4).

The button ‘Write substance data’ will update the MACRO substance database and
the PRZM file with substance data for any changes in the substance database of
SWASH. For TOXSWA this is done automatically, because TOXSWA uses the same
database as SWASH.

Using the ‘Exit’ button, the user can end a SWASH session. When exiting the
MACRO substance database as well as the PRZM file with substance data will be
updated.

The buttons on the upper right corner of the screen, i.e. ‘Drift’, ‘MACRO’, ‘PRZM’
and “TOXSWA’ give the user a direct link to the Drift calculator and to the shells of
the three FOCUS surface water models.

In the Information part of the main screen of SWASH the user is only informed
about certain aspects of Step 3 exposure assessment, but no changes are made in the
database, or input prepared for the other models. This will be described in more
detail in section 2.2.
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2.1.1 ‘The Substance Screen

The substance screen gives access to the pesticide database of SWASH. On the
substance screen the user can enter new substances or modify the properties of
substances already present in the database. Substances entered here, will be
transferred to the MACRO substance database and the data file containing the
substance data for PRZM. Substances that were entered into the MACRO database
independently from SWASH, will be included in the SWASH substance database
when exiting the MACRO shell or starting SWASH. TOXSWA makes direct use
from the SWASH database. Guidance for defining the substance properties is given
in FOCUS, 2001 (sections 7.3 and 7.4), but also below.

In Figure 2.2 the substance screen is shown. The upper part consists of a ‘browse’
part in which the user can browse the list of substances using the scroll bar on the
right. In the lower part there are four tabs. In Figure 2.2 the ‘General’ tab is shown.

Substances rz|

Code I arme 4‘_\
Test compound 1_sw

2 aw Test compound 2_sw

3 aw Test compound 3_sw

4 @ Test compound 4_sw

B oaw Test compound 5_sw

Bz Test compound B_sw i

[ Mew | Copy | | =] | (V4]

General l Sorption ] Uptake and ‘wash-Off ] Transformation ]

Code: &b Locked substance! |

M arne: |Test compound 1_sw

Malar mass [g/mal]: 1903 |7 wiew Metabolites

Saturated wapaour pressure [Pal: 0.7 measured at [*C): 200
kolar enthalpy of waporization [Jmol); 35000

Salubility in water [masL: 6000 measured at ["C: 250
kolar enthalpy of dizeolution [J/mol]: 27000

Diffuzion coefficient in water [m2/d): 43EH
Diffuzion coefficient in air [m2/d): 043

j'L Cloze

Figure 2.2: The substance form of SWASH — The general section
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On the ‘General’ tab the user has to specify the general physico—chemical properties
of the substance. The units in which the data must be introduced in the form are
shown next to the field where a value has to be entered. It should be noted that the
units for these properties are the units as used in SWASH. The units of the same
properties in the PRZM and MACRO shells are in many cases different. However,
when transferring substance data between SWASH and MACRO and between
SWASH and PRZM the values as entered in SWASH will be converted to the correct
values for MACRO and PRZM.

The code refers to the unique code that the user has to attribute to the substance,
which is used in the SWASH database to identify this substance. The name field
refers to the name (not necessarily unique) the user has to give to the substance.

The saturated vapour pressure must be specified in Pa and the temperature at which
this value was obtained should be given in degrees Celsius. The range in the saturated
vapour pressure for pesticides is very wide. Therefore, for each substance the value
should be looked up in a Handbook on chemical properties of pesticides (See e.g.
Tomlin, 2000, Hornsby et al., 1996). The saturated vapour pressure depends on the
temperature, its dependency is described on the basis of the Van 't Hoff equation for
equilibrium reactions. Therefore, a value for the enthalpy of vaporisation must be
given in | mol". The FOCUS Surface Water group has adopted a default value of
95000 ] mol .

The water solubility must be given in mg I." and the temperature at which this value
was obtained must be given in degrees Celsius. Values for the water solubility are
reported in Tomlin (2000) and Hornsby et al. (1996). As the water solubility is
affected substantially by the temperature, its dependency on this factor is described
on the basis of the Van 't Hoff equation for equilibrium reactions. Therefore, a value
for the enthalpy of dissolution must be given. The FOCUS Surface Water group has
adopted a default value of 27000 J mol.

The coefficients of diffusion of the substance in water and air must be given in m*d’
'. The default values adopted by the FOCUS Surface Water group are 0.43 10" and
0.43 m*d”, respectively (FOCUS, 2001). A more accurate value for these coefficients
can be made using an estimation method described by Reid and Sherwood (1960).

A useful functionality on the ‘Substance’ screen is that it is easy to make a copy of a
substance. After clicking on ‘Copy’, a copy will be made of the substance selected,
except that the substance code and the substance name will be different. Then, the
user has to adjust the code and the name of the substance. Next the user has only to
modify those values that are different from the values for the original substance.

Other buttons on this form are the ‘New’ button in order to add a new substance to

the database, and a ‘Remove’ button to remove a substance from the database.
Creating a new substance is explained in Annex 1.
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The ‘Save’ button is to save the modifications in the properties of the substance in
the SWASH database, and the ‘Undo’ button is to undo the modifications entered.

The test substances as defined by the FOCUS Surface Water Group are available in
the database upon installation. It should be noted that the properties of these
substances are fixed and they cannot be modified.

To specify a new or to edit an existing transformation scheme the user should go to
the ‘Metabolite scheme’ form by clicking on the button ‘set Metabolites’ in the top
right corner of the ‘General section’ tab. The possible options for transformation
schemes for MACRO differ from those for PRZM. The form is shown in Fig. 2.3

In PRZM the user can choose between three different transformation schemes. After
selecting the required scheme, the fields for the data needed will be shown in the
lower part of the form. In the example shown below, the user has identified
substance 6m_sw as the only metabolite for substance 6_sw. Next the user has to
specify the molar fraction of parent 6_sw that will be transformed into metabolite
6m_sw.

Metabolite scheme §|

F elationship

" One Parent, no metabalite
f* [One Parent, one metabalite
" One Parent, bwo metabolites

(" PRZM: One Parent -» first metabolite -> second metabolite
MACRO: One Parent, one metabolite

fraction: |0.385  [MACRD)]
0500 [PRZM)

Parent: B_sw —> Metabolite 1: |Em_sw ﬂ

Fraction for MACROD expressed on a mass basis.

x Cancel |

Fraction for PRZM expressed on a molar baszizs.

Figure 2.3 The metabolite scheme form of SWASH — transformation schemes in MACRO and PRZM
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In MACRO the user can choose between two different transformation schemes.
After selecting the required scheme, the fields for the data needed will be shown in
the lower part of the form. Next the user has to specify the mass fraction of the
parent 6_sw that will be transformed into the metabolite.

The sorption section of the ‘Substance’ form is shown in Figure 2.4. In this section
the user can select between the sorption options ‘General’ and ‘Detailed’. If the
‘General’ option is selected, then the user has only to enter either the K value or the
K., value. The value of the K will be automatically calculated from the K _ and
vice versa. FOCUS recommends a conversion factor of 1.724: K = 1.724 - K .
(FOCUS, 2000). This conversion factor is used in SWASH. The K . or K  value will
be used as the value for the sorption coefficient in all solids, i.e. soil, suspended
solids and sediment.

Substances rz|

Code I ame ~
Test compound 1_sw

2z Test compound 2_sw

3_aw Test compound 3_sw

4z Test compound 4_sw

B_aw Test compound 5_sw

B_zw Test compound B_sw hal

[ Mew | Copy | | =] | (P

Gereral  Sorplion l Uptake and ‘wash-Off ] Tranzformation ]

Freundlich E quilibrium Sorption on Soil, Suspended Solids and Sediment
Coefficient for zarption [LA/kg) on
" Detailed

f* General

k.o 8.701
K.oc: 15.000
Freundlich exponent [-]: 1.00

Ref. concentration in 1

liquid phaze [a/m3];

General Soil Suzp. S5olids  Sediment

l-'L Cloze

Figure 2.4: The substance form of SWASH — The sorption section
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If the ‘Detailed’ sorption option is selected, then the user has to enter separate K
or K values for soil, suspended solids and sediment. The user can choose the
sorption isotherm using the value for the Freundlich exponent. If this exponent is set
to 1, then a linear sorption isotherm is used. If the exponent is not equal to 1, the
sorption is described with the Freundlich equation. The reference concentration is
introduced into the Freundlich equation to obtain a Freundlich coefficient
independent of the value of the exponent. The value of the reference concentration
should be within the range of concentrations in the measurements on which the
Freundlich sorption coefficient is based. In most studies, the wvalue of this
concentration is set to be 1.0 10° kg m” (1.0 mg dm™)

The uptake and wash-off section of the ‘Substance’ form is shown in Figure 2.5. In
this section the user has to specify the factor for the uptake of the substance by the
plant roots in the soil and the factor for the wash-off of the substance from the plant
leaves.

Substances rz|
Code MHame ”~
Test compound 1_sw
2z Teszt compound 2_gw
3 aw Test compound 3_aw
4 zw Test compound 4_zw
Bz Test compound 5_aw
B _zw Test compound B_sw bl
[ Mew | Copy | | [=] (¥4
General ] Sorption Uptake and "Wash-Off l Tranzformation ]
Factar far the uptake by plant roatz in zail: 0.50
W' azh-CFF Factar fram crop: [1/mm] 005  [WMacCRO]
[1/zm) 0.50  [PRZM]
I'L Cloze

Figure 2.5 The substance form of SWASH — The uptake and wash-off section
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The user has to enter different values for the foliar wash-off factor to be used in
PRZM or MACRO. The default value is 0.5/cm in PRZM and this is equivalent to
the default value of 0.05/mm for MACRO. The default value is appropriate for
moderately to highly soluble pesticides. If the solubility is lower than about 8000 mg
L' then the value for the wash-off coefficient should be recalculated using the
empirical equation of Wauchope et al. (1997) as explained in FOCUS (2001).

The transformation section of the ‘Substance’ form is shown in Figure 2.6. In this
section the user has to specify the half-lives of the substance in all the compartments
considered, i.e. the crop on the field next to the water body, the soil system, the
water layer of the water body and the sediment system in the water body. For the
first three compartments the temperature at which the half-life has been obtained
must be specified.

Substances E|
Code M anne e
Test compoud 1_sw
2_sw Test compound 2_sw
3 s Test compound 3_sw
4z Teszt compound 4_ow
5 _sw Test compound 5_aw
Bz Test compound B_sw hd
(3 Mew | Copy | | [=] | (]
Geteral ] S orption ] Uptake and wash-0f  Transformation ]
Water Sol Sediment Crop
Halt-ife time (d): | 500 | g00 | £.00 10.00
Measured at ('CL | 200 | 200 | 20.0
Effect of temperature
Activation energy [1Amol): 54000 [T D5htA)
Exponent [1./K): 0.073 [MACRO]
Q1 0fac: [-): 2.20 [FRZM]
Specificationz an transformation in zoil.... |
l-'L Cloze

Fignre 2.6: The substance form of SWASH — The transformation section
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Water-sediment studies can be used to obtain data on the transformation half-life in
water and sediment. Key elements for such studies as well as guidance on the

procedure to derive the DT50 for the water layer and the sediment are given by
FOCUS (2001).

For the half-life on the crop the temperature is not needed, because there is not
enough knowledge how to describe the temperature dependency of the half-life of
the substance on the crop. A recent EU guidance document on bird and mammal
risk assessment (SANCO/4145/2000, 2002) recommends that a default value of 10
days be used as a reasonable default value for foliar half-life. To maintain
harmonisation between guidelines, a default foliar half-life value of 10 days is also
recommended for use in FOCUS surface water modelling. If appropriate
experimental data is available to support a significantly different foliar dissipation
rate, this value can be substituted for the default value.

After clicking on the ‘Specifications on transformation in soil ...” button, a form
appears on which additional data has to be entered related to the transformation in
soil. The contents of this form is presented in Figure 2.7. The input data required by
PRZM for the effect of the soil water content on the transformation are different
from the data required by MACRO. In the PRZM section, the check box for ‘Use bi-
phase degradation’ is not marked by default, so there is no bi-phasic degradation in
PRZM runs with this substance. As a substance might be used in all scenarios, values
must be entered in all fields if no default is given by SWASH.

Specifications on transformation in soil

MACRO

E =ponent for the effect of water content [-): 0.7
Half-life measured at pF: 2 -

PRZM

Exponent for the effect of water content [-]: 0.70
Half-life meazured at moisture content [Z): 100.00

(o Absolute [%)
" Relative [ of FC)

Bi-phaze
[ U=ze bi-phaze degradation

H alf-life time phaze 2 [d]: 0.00

[Drays after initial application bi-phazsic half-ife begins: 0

Figure 2.7: The substance form of SWASH — Specification on the transformation in soil.

Alterra-rapport 507 21



2.1.2 'The FOCUS wizard

The FOCUS wizard is a tool to assist the user to generate all the runs needed for a
specific substance — crop combination and to create a report with an overview of
these runs. The wizard will select all drainage and run-off scenarios for which the
crop is relevant. After clicking on the button ‘FOCUS wizard’ on the main screen,
the form shown in Figure 2.8 is shown. The user has to fill this form with the
following information:

e The name of the project

e The description of the project

e The project path; this directory is created to contain all input and output files
related to this project.

e The substance to be assessed; the substance can be selected from the list of
substances present in the database. The list is shown by clicking on the button
with the arrow on the right-hand side of the ‘Substance’ field.

e The crop for which the substance will be used; the crop can be selected from the
list of crops present in the database. The list is shown by clicking on the button
with the arrow on the right-hand side of the ‘Crop’ field.

FOCUS Wizard

Project Marme: |FEI CUS_Test_1

D escription: |Test project 1 for FOCUS)|

Project path: |E:"~S wazhProjects .
Substance: | 1_=w j
Crop: |Eereals, Fpring j

FAY X Cancel

Create runsl

Figure 2.8: The FOCUS wizard

After the form has been completed, the user clicks on the ‘Create runs’ button and
all valid FOCUS runs for the selected crop are generated and put into a single project
with the name specified in the field ‘Project Name’. When the wizard is ready, the
user gets information in a separate window how many runs have been created. After
clicking on ‘OK’ the main screen of SWASH is shown again. It should be noted that
the directory specified in the field ‘Project path’ is empty after completing the
procedure of the FOCUS wizard. Subdirectories and files will only be created here
after exporting data to PRZM and MACRO (See section 2.1.4).
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Overview of composed projects El

Mame ]Descnption iSubstance Code 1Created ]Modified JF'ath ”~
| | project_H_zw E=ample project 1 H_zw 18-2ep-200z 18-2ep-200Z C:\SwashProjectshproject_H_sw
project_B_sw E=ample project 2 ;. 18-sep-200z 18-2ep-200Z C:\SwashProjectshproject_B_sw

5 Export FOCUS input to MACRO, PRZM and TOXSWA Wiew Feport % Copy project M| || =
1E] Exp p
Runs

Moin Season | Scenario

4 00016d pa
00016z_pa Cereals, spring T3t D1 focus_stream
0001 7d_pa Cereals, spring Rk (] focus_ditch
0001 8p_pa Cereals. spring st D4 focus_pond
00018z_pa Cereals, spring 1st D4 focus_stream
00019 _pa | Cereals, spring 1st D5 focus_pond
00019:_pa | Cereals, spring st [0l focus_stream
00020z_pa  Cereals, spring T3t R4 focus_stream

EAE e
o
i

v

Wiew and Edit applications | @ Femove rn

Figure 2.9 : Overview of the projects and the runs in the project selected.

The user can get an overview of the runs created by clicking on the button “View
projects and define applications’. An example of the ‘Overview of composed
projects’ form of SWASH is shown in Figure 2.9. In the upper part of the form the
projects created in SWASH are listed. For the project selected (indicated by ‘P’ on
the left-hand side of the ‘Name’ column), i.e. the project ‘FOCUS_Test_1, the runs
created are listed in the lower part of the form. After clicking on the ‘View and Edit
applications’ button, the form shown in Figure 2.10 is shown on the screen.

Applications E|
- Pozszible days of Applications -
10 JScenariU |Cn:|p JNr in season JWalerbUd}l |Appl. tethod Jﬂ Appls. ]Firsl JDaer j Last |Daer |Min. Interval [d] ] ~
P |0001Ed_pa D1 Cereals. spring 13t focus_ditch  ground spray i1 21-apr 111 21-mei 141 1
: 00016s_pa D1 Cereals, spring 1st focus_stream | ground spray 1 | 21-apr | 111 21-mei 141 1
|| 0001 7d_pa D3 Cereals, zpring Tst | focus_ditch | ground spray 1 | 18-mit |77 1¥-apr 107 1
| | 00018p_pa D4 Cereals, spring Tzt focuz_pond | ground spray 1 12-apr 102 12-mei 132 1
00018:_pa D4 Cereals, spring Tt focus_stream | ground spray 1 12-apr 102 12-mei |132 1
: 00019p_pa DS Cereals, spring Tt focus_pond | ground spray 1 .EI'I -rrk .EEI A-rort |90 1
| | 00019s_pa D& Cereals, spring Tt .fucusislream ground spray 1 .D‘I -mit | BO 31-mrt 90 1
| | 00020:_pa R4 Cereals, spring 1t focus_stream | ground spray 1 O1-rart | B0 31-rrt |90 1
M
Applications: Application Pattern
Copy selected application pattern [&ppl. Method.
Mr of &ppl | Fate (katha) Copy | MiOfApps, Min. Interval and Rate] to all
» 1 1 onon sceharios of the same crop (in season).
¥ Wiewhedit default appl. pattern of substance:
. Default -
Prirt I «F OK | x Cancel I

Figure 2.10: Detailed description of the runs in a project.
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The forms shown in Figures 2.9 and 2.10 are explained in detail in section 2.1.4.

It should be noted that the user will have to check the application input data. The
user cannot specify the day of application himself, but only the boundary conditions,
such as the first possible day of application and the last possible day of application.
The exact date of the application is calculated by the tool called ‘PAT’- Pesticide
Application Timer. This tool is part of the software package of MACRO and PRZM,
and the determination of the day of application is done using a standard procedure
(FOCUS, 2001).

2.1.3 The User-Defined wizard

After clicking on the button ‘User-defined Wizard’ on the main screen, the first form
of the Wizard is displayed on the screen. On this form, shown in Figure 2.11, the
user has to select the substance for which he wants to do FOCUS runs. The user can
select a substance from the list of substances present in the database by clicking on
the arrow on the right-hand side of the ‘Substance’ field.

Select Substance:

Cancel | Ba I Mest > I e ]

Figure 2.11: The User-Defined Wizard — Substance

After selection of the substance, the user has to click on the ‘Next” button. Then the
form presented in Figure 2.12 is shown on the screen. In the example, the user has
selected 5 crops: spring oil seed rape, maize, legumes, hops and grass/alfalfa. The
user can add or delete crops from the list by clicking on the >’ button or the ‘<’
button. It is also possible to put all crops in the list of selected crops by clicking on
>>’. Removing all crops from the list of selected crops can be done by clicking on
‘<<,
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Wizard
Available Crops: Selected Crops:
Cereals, spring 0il zeed rape, spring
Cereals, winter I aize
Citruz Legumes
Catton Hops
Field beans Grazz/alfalfa

il zead rape, winter
Olives 3
FPaome/stone fruit, early spplh:
Fome/stone fruit, late applns
Potatoes

Soybeans

Sugar beets <<
Sunflowers

Tobacco

“Wegetables, bulb

“Wegetables, fruiting

“Wegetables, leafy

“Wegetables, root

Wines, early applnz

YWines, late applns

2 [~ [z |-

Cancel | ¢ Back | Mexst » | |

K

Figure 2.12: The User-Defined Wizard — Crops

After the crops have been selected, the user continues the wizard procedure by
clicking on ‘Next’. Then the form with the possible water body types is shown on the

screen and this form is shown in Figure 2.13.

Wizand rzl

Select waterbody types
[v Ditch

[v Paond

[v Stream

Cancel | < Back |Nth>

Figure 2.13: The User-Defined Wizard — Water bodies

Alterra-rapport 507

25



On this form the user can specify for which water body types runs need to be
created. The user can select or deselect a water body type by marking the check
boxes on the left of the water body type name.

After the selection of the water body types the user continues by clicking on ‘Next’.
The next wizard form shows the list of available FOCUS surface water scenarios.
Only scenarios for which the crop — water body type combinations have been
defined are included in this list. In the example shown in Figure 2.14, the scenarios
D3, D4, D5 and R2 are selected. The user can add or delete scenarios from the list
by clicking on the >’ button or the ‘<’ button. The user can select all or deselect all
scenarios by clicking on “>>’ or ‘<<’, respectively.

Wizard g|

Ayalable Scenanos: Selected Scenanos:
01 03
Dz D4
D&
Rz

2 |~ v [

Cancel | < Back Mext = | | |

Figure 2.14: The User-Defined Wizard — Scenarios

After the selection of the scenarios of interest, the user continues by clicking on
‘Next’. Then the last form of the wizard is shown on the screen (see Figure 2.15). On
this form the user has to specify the name of the project and the description of the
project. All SWASH output is put in a subdirectory of C:\SwashProjects. The
SWASH output path can be changed by clicking on the button on the right-hand side
of the ‘path’ field. Using the User-Defined wizard, the project name is set by default
to [project_SubstanceName], but this can modified by the user. The directory for the
output of a SWASH project is set to C:\SwashProjects\ [project_name]. For the
example shown in this section the path is C:\SwashProjects\project_6_sw. The
output for PRZM, MACRO and TOXSWA are put into subditectoties \MACRO,
\PRZM and \TOXSWA, respectively.
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Wizard

X)

Project

Mame: |FEIEL| S Test 2

Dezcription:
|Test praject £ far FOCUS

Fath:
|I::\S wazhProjects J

Cancel | ¢ Back | | Finizh |

Figure 2.15: The User-Defined Wizard — Project Name and description

After clicking on ‘Finish’ the runs are generated and the user gets a message on the
number of runs created. After clicking on ‘OK’ the user returns to the main screen
of SWASH.

2.1.4 View Projects and Define Applications

After clicking on the button ‘View Projects and Define Applications’ on the main
screen, the form shown in Figure 2.16 is displayed on the screen (the example project
from Section 2.1.2). The upper part is a browse part, where the user can browse
through the list of available projects using the scroll bar on the right. For each
project the most important elements are:

e The name of the project

e The description of the project

e The name of the substance.

In the lower part of the form the runs within the project selected are shown. The run

information consists of the following:

e The runlD: this a unique number; as MACRO or PRZM output can be used by
TOXSWA for different water body types, an additional character is used to
distinguish between the TOXSWA runs: p for Ponds, d for Ditch and s for
Streams. The last three characters can be ‘_pa’, _ml’ or ‘_m?2’, and these
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characters specify whether the fate of the parent compound is simulated in the
run or metabolite 1 or metabolite 2.

The crop

The number of the crop within the season (the first or the second crop in the
season)

The scenario (see also Section 2.2.1)

The water body type

The number of applications

Yes/No selected for report — by default set to Yes. If set to “Yes’ then the
characteristics of the run are exported to a PRZM project file (przm.pzm) and the
pesticide database of MACRO.

The user can select or unselect all runs for the report by clicking on the checkbox at
the top right corner of the ‘Runs’ section of the ‘Overview’ form.

Overview of composed projects rz|
MHamne ]Description 1Substance Code ]Ereated 1M0dified JF'ath ”~
| project_H_sw E=ample project 1 H_sw 18-32p-200% 18-zep-2002 C.\SwashF’rUiecl_s\prUiecl_H_sw
2ep-200% 18-2ep-200% C:\SwashProjects\project_E_sw

[ Focus Tes 1| ot 1 for FOCUS

project_B_sw Example project 2 E_zw 18-

eb-2005

25, 005 [ hFroje (] Nk st 1

4]

| - | —-

Export FOCUS input to MACRO, PRZM and TOXSWA “iew Fepart 2% Copy project

Runs
¥ Select/Unselect all Runs

Moin Season |Scenario WaterbodyTvpe |Happls. Selected for Beport | #

4 00016d_pa 1]y B
O0016s_pa | Cereals, spring T3t 01 focus_stream 1|Yes
00017d_pa -Cereals, spring Tst 03 focus_ditch 1 .Yes
00018p_pa -Eereals, spring Tst D4 focus_pond 1 ves

00018s_pa -Cereals, spring 1st D4 focus_stream | 1 .Yes e
00019p_pa | Cereals, spring Tst D5 focus_pond 1 Yes
00019s_pa -Cereals, spring 1st 015} focus_stream 1 .Yes
00020s_pa -Eereals, spring Tst R4 focus_stream 1 .Yes

b

Yiew and Edit applications... ‘ @ Femove i

Figure 2.16: Overview of the FOCUS_Test_1 project created by the FOCUS wizard.
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Owverview of composed projects E|

Mame ]Description iSuhstance Code | Created |M0dified ]F'ath ~
1] project_H_sw Example project 1 H_sw 18-2ep-200z 18-2ep-200z C:\SwashProjectehproject_H_sw
o project_E_sw Example project 2 E_aw 18-2ep-200% 18-2ep-200% C:A\SwashProjectshproject_E_sw
FOCUS_Test 1 Test project 1 for FOCUS 1_sw

25-feb-2005) 25-feb-2005 C:\Swas

| - d || =

iew Report ol : Copy project

Runs
W Select/Unzelect all Runs

‘WiaterbodyT ype |Happls. | Selected for Repaort
: a 3 fo ch il

o 00021d_m1 _Dil zeed rape, spring Tst D3 facus_ditch 1 _Yes
o 00022p_pa Ol zeed rape. spring Tst D4 focus_pond 1 Yes
o 00022p_m1 Ol seed rape, spring Tst D4 focus_pond 1 Yes
o 000225 _pa .Dil zeed rape. spring Tat D4 focus_stream ] .Yes
M 000225 _ml _Dil zeed rape, spring Tst D4 focus_stream | _Yes
o 00023p_pa Ol seed rape. spring st D5 focus_pond 1 Yes
L 00023p_m1 Ol seed rape. spring Tst (1} focus_pond 1 .Yes
L 00023s_pa .Dil zeed rape. spring Tat (a1} focus_stream 2| .Yes

00023z ml1  Oil zeed rape. spring Tat D5 facus_stream 1/%es

View and Edit applications. .. | B Remove win

Figure 2.17: Overview of the runs in the FOCUS_Test_2 project created by the User-Defined wizard.

In Figure 2.17, only a part of the runs created by the User-Defined FOCUS wizard is
shown. The other runs can be seen using the scroll bar on the right of the ‘Runs’
section of the ‘Overview’ screen.

Useful functionalities on the ‘Overview of composed projects’ screen are the buttons
‘Copy project’, View Report” and ‘Remove run’. After clicking on ‘Copy project’ a
copy will be made of the selected project, except that the project name and
description are different. The user has to adjust those and then to edit the run
specifications in the created project. Note that the values in the yellow boxes are
fixed, so only the value for ‘Selected for report’ can be modified. After clicking on
the ‘Remove run’ button a run is deleted. Note that a deleted runlD number will not
be used again in the SWASH database.

The ‘Overview of composed projects’ screen also contains a button ‘View report’. By
clicking this button an overview report is composed by SWASH, which lists all the
FOCUS runs the user needs to do. It is useful to print this report to keep track of the
runs to be done in the various model shells. An example of this report is given in
Annex 2.

After clicking on the button View and Edit Applications’ on the ‘Overview of
composed projects’ screen, the form shown in Figure 2.18 is displayed on the screen.
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On this form the scenario, crop, number of crop in season and water body type for
each run are fixed and these are highlighted in yellow. The user can edit the

ap

A

plication input data for the FOCUS runs:

The application method; first select a run then click on the cell in the ‘Application
method’ column for this run: a list is shown of available options (see Figure 2.18)
The number of applications

The first possible day of application (entered as day-in-year number; SWASH
converts this in day-month value)

The last possible day of application (entered as day-in-year number; SWASH
converts this in day-month value)

The minimum time interval (in days) between two consecutive applications

The dosage (in kg ha™)

Day-In-Year calendar is included in Annex 3. This can help the user to find

quickly the day-in-year number for the first and last possible days of application.

Default values used by SWASH are two weeks before emergence for the first
possible day of application and 16 days after emergence for the last possible day of

application. Thus, the period between the first and last possible day of application is
30 days.
Applications g|
- Possible days of Applications -
[0} lScenario |Er0p INr in zeason |Waterbody |Appl. I ethiod # Appls. |First ]Daer | Last |Daer |Min. Interval [d) ] *
LDDDD?d_pa 01 Cereals, =pring st focus ditch | ground sprad w |1 _21-a|3r M Aemei 141 1
_DDDD?S_pa [0} Cereals, spring 1st focus_stream | aeral appl 1 HMeapr (111 ZAemei 14 1
__DDDDSd_pa D3 Cereals, spring Tst focus_ditch 1 18-mrt _?? 1F-apr 107 1
L ao009p_pa D4 Cereals, spring st focus_pond 1 12-apr |102  12-mei (132 |1
_DDDDSs_pa D4 Cereals, zpring st focus_stream | ground spray 1 _12-a|3r 102 12mei 132 1
_DDD'I Op_pa D& Cereals, spring 1st focus_pond | ground spray 1 M-t BOD Meret |90 1
_DDD‘IDS_;@ D& Cereals, spring Tst focus_stream  ground spray 1 -t _BD et 190 1
_UUU‘Hs_pa R4 Cereals, spring st focus_stream | ground spray 1 O-mrt B0 H-mrt |90 1
v
Applicationg: Application Pattern
= Copy zelected application pattern [Appl. Method,
Mr of ADD'-] Rate [kg.-"ha]] Copy | Ni0tapps. Min. Interval and Rate] to al
> 7 1 oo soenanios of the same crop [in seazon].
I i Wiewhedit default appl. pattern of substance:
Default... 1 sw
2 Print | W 0K | X Cancel ‘

Figure 2.18: Application data for the runs in a project; a run for a Drainage scenario is selected
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The input data on the application in the box in the lower-left part of the
‘Applications’ form as shown in the example shown in Figure 2.18 are input for a
FOCUS run with a drainage scenario. Upon selection of a FOCUS run with a run-off
scenario, e.g. the last run in the overview, the user has to enter a few more data to
complete the run information. These input data are related to the method of
application and are shown in Figure 2.19. The PRZM model has more options to
introduce the substance in the soil, so the user has to specify in more detail the
method of application. For more information on the application options for PRZM
press Il to enter the SWASH Help and then select ‘CAM’ (Chemical Application
method). The overview of the runs can be printed by clicking on the ‘Print’ button.

Before increasing the number of applications, the user has to widen the time window
between the first possible day of application and the last possible day of application.
The minimum time window that can be used is given by the following equation
(FOCUS, 2001):

Window =30 + (n—1) - int

In which:
n = number of applications
int = minimum interval between two consecutive applications (days)

If the number of application is changed for a scenario with more than one water
body type then the new number of applications is set for all water body types in that
scenatrio.

Applications g|
- Pozsible daps of Applications -

1D IScenario |Cmp ]Nr in season ‘W’aterbod}l |Appl. Method ]# Appls. |First ]Daer | Last |Daer |Min Interval [d) J »~
00016d_pa D1 Cerzals, spring st focus_ditch | ground spray 1 Heapr 111 2A-mei 141 1

| | oom Bz pa D1 Cerzals, spring st focus_stream | ground spray 1 IE3] sapr (111 [ Zemei 141 1

: 00017d_pa D3 Cerzals, spring st focus_ditch | ground spray 1 18-mrt | 77 17-apr 107 1
00018p_pa D4 Cereals, spring st focuz_pond | ground spray 1 12-apr 02 12mei 132 1

| oom 8z pa D4 Cereals, spring st focus_stream | ground spray 1 12-apr 102 12mei 132 1

| | oom 9p_pa D5 Cereals, spring st focuz_pond | ground spray 1 ] et 90 1

: 00019:_pa D5 Cereals, spring st focuz_stream | ground spray 1 01-rart | B0 et 90 1

L 00020s_pa R4 Cereals, spring Tat focus_stream Dl-mit | EO et 50 1

Applications: - Application Pattern
i =t S 2 B3 Copy selected application pattern [Appl. Method,
|Nr of Appl. ] Rate (ko/ha) | Chemical Application Model | Depth Incorporated Copy MrOfApps, Min. Interval and Rate) to all
ﬂ 1 1.0000 1 - appln soi near 40 zcenarios of the zame crop [in seazon).

' Wiewhedit default appl. pattern of substance:
Default... 1
_sw
F'rinl | ' 0K | X Cancel ‘

Figure 2.19: Application data for the runs in a project; a run for a Run-off scenario is selected.
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The ‘Copy’ button in the ‘Application pattern’ section allows the user to copy the
application method, the number of application, the application rates and the
minimum interval between two consecutive applications to all runs in the same
project. Please note that the period between the first and last possible days should be
wide enough to allow the application pattern to be copied. If this is not the case,
SWASH will give a message that the time window is not large enough and should be
adjusted.

The application pattern defines the method, time period, minimum time interval,
number of applications and the rates. From these data the Pesticide Application
Timer (PAT, see FOCUS, 2001) determines the exact dates of application using a
standard procedure. PAT has been included in the MACRO and PRZM models to
minimise the influence of the user to choose the application date, as both surface
run-off and subsurface macropore flow are ‘event-driven’ and strongly depend on
the rainfall pattern immediately after application.

For applications in vines or pome/stone fruit, a differentiation between eatly and late
applications is made. This distinction in the Ganzelmeier dataset (Ganzelmeier et al.,
1995) is made because of the different drift levels at early and late growth stages for
these crops and because there are plant protection products which are only used
either in early or in late growth stages.

On the ‘Applications’ screen, the user can enter default application patterns for a
substance, that differ from the default SWASH defines. The form with data on the
default applications is shown in Figure 2.20. The name of the substance the user has
selected is displayed in the field at the top of the form. On this form the user can
enter default values for a substance. The entries are:

e crop

e number of the crop within the year, i.e. is it the first or the second crop in the year
e scenario

e application method

e number of applications

e first day-in-year of application (Julian day number)

e last day-in-year of application (Julian day number)

e minimum time interval between two consecutive applications.

It should be noted that the dates in the date columns are adjusted automatically to
the values entered for the day-in-year numbers.
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Default Application Pattern E|

Substance: |Sub_'|
-- Pozzible days of Applications --

Crop |Nrin zeason |Scenario  |Method # Appls. |First |Dale |Last |Dale |Min. Interval [d] |
Cereals, zpring | T3t M graund spray 1 30 27-mort 220 08-aug 1
Cereals, spring | Tst D3 ground spray 1 a0 3 -mit 230 18-aug 2
Cereals, spring | Tst D4 ground spray 1100 10-apr 240 28-aug 3
Cereals, spring | 1st [l ground spray 1 110 20-apr 260 07-zep 4
Cereals, spring | 1st R4 ground spray 1 120 30-apr 365 A-dec

v
H‘q| ‘ ‘+|_| ‘ ‘ {DK' annceI|

Figure 2.20. The substance form of SWASH — The defanlt application pattern

The user should be aware that there is no check whether the application is within the
crop period. If the period between the first day-in-year and the last day-in-year for
the application is outside the cropping period, then the pesticide is applied to bare
soil.

Once all input data have been entered correctly, the user returns to the ‘Overview of
composed projects’ form by clicking on ‘OK’. Now the user can click on the button
‘Export FOCUS input to MACRO, PRZM and TOXSWA’ to prepare the input for
the runs for MACRO, PRZM and TOXSWA. The options on the ‘Create project
files’ form are shown in Figure 2.21. The user can select one or more options. After
the appropriate options have been selected the user clicks on ‘OK’.

Now all input data have been prepared to run the individual FOCUS models
MACRO, PRZM and TOXSWA. The user can start these runs by going to the main
screen of SWASH and click on the PRZM or the MACRO button to start up the
PRZM or the MACRO shell and select and execute the runs required. These runs
must be executed first to create the m2t and p2t files before TOXSWA can be run.
Note that it is not possible to run FOCUS Surface Water models concurrently in
SWASH. Its strongly recommended to start runs for all FOCUS models via SWASH
to obtain consistent runs for the consecutive model calculations.
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Create project files |

Project path: II::'xSwashF'rnieu:ts'xFDELlS_T est_2

— Select optiong
v Froject report
[v files required to run PRZM
v export FOCUS input to MACRO databaze
[v FOCUS input For TOESYWH automatically prepared

Are all run zpecifications, incl. applications, commect?

x Cancel |

Figure 2.21: Create project files — options

2.1.5 Running MACRO

After exporting the data of a project to the MACRO database, the user can start the
MACRO shell by clicking on the ‘MACRO’ button on the main screen of SWASH.
In this section a short introduction on running the FOCUS MACRO model is given.
A more detailed description is given in FOCUS (2001, Appendix J). The main screen
of the MACRO in FOCUS shell is shown in Fig. 2.22.

MACRO in FOCLS

Define scenaric Execute Plok Quik About .,

Figure 2.22 Main screen of MACRO in FOCUS
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To perform a run of the project the following steps have to be done:

Select from the Menu bar at the top of the MACRO main screen ‘Define
scenario’ and then select ‘Surface Water’.

Select the crop for the run to be executed using the pull-down menu showing the
crop list.

Select the drainage scenario for the run to be executed using the pull-down menu
showing the valid scenarios for the crop selected

Select from the Menu bar at the top of the main screen ‘Define’ and then select
‘parent compound’. The substance form is now shown (see Fig. 2.23).

Pesticide properties

Search databaze Compound properties :

Enter narne of compound and

ID’ESS return : Diffusion coefficient (m2/s]: [4 35610
|
Fi dlich
i Koo [cm3dg)l: 15 e[:-?:;ne:ﬁt: 1
| I“| 1 ISC":'" Key | 4 | H| Half-life [das]: |5 at ternperature [oC]: [20

and pF value : 12

Exponent for termperature response ; W

Exponent for moisture response - {07

Crop uptake factor: 05

Wwazshaff coefficient [1/mm) : nos
Canopy dissipation coefficient [1/days]: [5.93E-02

Currently dizplayed :
[_sw

Information

Test compound 1_aw

Select ‘ Mew I
“apour pressure [Pa): [ 70E-02
Quit ‘ Delete I at temperature [oC): [20

Figure 2.23 Substance form of MACRO in FOCUS

e Select the substance for the run to be executed and confirm this by clicking on the

button ‘Select’; MACRO will return the message ‘pesticide properties read from
database’. Next click on ‘OK’

Select from the Menu bar at the top of the screen ‘Define’ and select
‘Application’. Now the form presented in Fig. 2.24 will be shown.

Select the runlD for the run to be executed; this runlD is the same as the runlD
of the corresponding run in SWASH.

Next click on the button ‘Run’. The PAT will give the message ‘Solution found’.
Then click on ‘OK’ and repeat this twice. The MACRO run is now fully defined:
click on ‘OK’.
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Defining applications (surface water scenarios)

1_zw on Cereals, spring at D4

Chck. to gelect a databaze entry ;

Run 1D Infarmnation
Test project 1 for FOCUS

Application timing caloulator [PAT]:

Murnber of applications [per crop) [1
First pogzible day of application 102
Laszt pogzible day of application 132

Minirum interval [dayvs] between [
applications

ao ||

Application method

Ground zpray
Air blast
Granular
Incorporated

Aenal

Hote: the doze given here iz the actual applied
amount. Interception is calculated internally in
MACROInFOCUS for surface water scenaros

[x
—
—
—

Lpplication  Doze [glha)
i foon
N .
N .
N .
N .
N .
N .
N .

| Cancel |

-

Figure 2.24 Application form of MLACRO in FOCUS

Select in the Menu bar ‘Execute’ and select ‘current run’. The MACRO run will

now start.

After completion of the simulation run, the .m2t output file has to be created.
This file contains the TOXSWA input data on the drainage and the pesticide
fluxes that enter the surface water. The m2t file can be created by selecting ‘Plot’
in the menu of the main screen of MACRO. Now the form presented in Fig. 2.25

will be shown.

— Select file :

— Flot

| S ¢ [Aera] | [macra07leg

230
23 SwashProjects
S FOCUS_Test 2

Concentrations

Water flows

Mazs balances

~ Scenario

MACRO in FOCUS Yersion 4.4.2

Run D =65
Compound : H_sw
Scenario: D1

il

Output File = C:\SwashProjects FOCUS_Test_2\MACR O \cereals_winter\macro007 bin
Parameter File = C:\SwashProjectssFOCUS_Test_ 2AMACRD\cereals_wintertparen007.

L

Wite TOXGWA s | Quit |

Figure 2.25 Creation of the MACRO ontput file with input to be read by TOXSW.A
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e Seclect the log file corresponding to the run completed; the specifications of the
run, e.g. the substance, the scenario, the crop and the runid are listed in the text
box in the ‘scenario’ section of the form.

e Click on ‘write TOXSWA file’ and MACRO starts to process the output data to
create the m2t file that contains the input for TOXSWA. Once the m2t file has
been created MACRO writes a message to the screen specifying the directory
where this file has been put as well as the file name. Click on OK to return to the
main screen of MACRO.

2.1.6 Running PRZM

The user can start the PRZM shell by clicking on the ‘PRZM’ button on the main
screen of SWASH. In this section a short introduction on running the FOCUS
PRZM model is given. A description of PRZM input parameters, PRZM input and
output files is given in FOCUS (2001, Appendix K), but no guidance is given on how
to run the model. The main screen of the PRZM shell is shown in Figure 2.20.

FOCUS_PRIM_SW_1.5.6, 10 April 2003

Select/Create Project Directory i ar Imnport SWASH Project file | ar Import PRZM Froject File I
L
PI& D i PRZIM in FOCUS
Current Project Directany: IC:\SwashF’rDiects'\FD CUS_Test_1\przmhcereals spring

Fignre 2.26 Main screen of FOCUS_PRZM

To start a FOCUS Surface Water run the following steps have to be done:
e Click on the button Import SWASH Project File’

Now the PRZM screen for selecting a SWASH projects will be shown; this screen is

shown in Fig. 2.27.
e Seclect the project containing the run(s) to be executed.
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Select the crop from the list of crops in the project. It should be noted that a
SWASH project created with the User-defined Wizard may contain multiple
Crops.

Select ‘Perform STEP 3 calculation’ (default option in PRZM)

Click on ‘OK’

Select ‘Write’ from the Menu bar and PRZM gives the message ‘Output files
successtully written’; click on ‘OK and exit’.

Click on the button with the thunderbolt (See Figure 2.26). Now the PRZM
run(s) will be started.

The PRZM model automatically prepares p2t files with run-off and erosion fluxes
for input in TOXSWA.

Select SWHASH Project

Available crops for zelected project

| cerealz_spring -

Location of S%WA5H Project

|I:: WSwazhProjectzh\FOCUS_Test 1

Creation Date/Time of S'wASH Project

|25-fe|:u-2IIIEIE-EIIZI:IZIEI

Current Project

B

f* Perform STEP 3 calculation [default)

" Perform STEF 4 calculation [Allows STEP 3 defaults to be overidden)

Figure 2.27 SW.ASH Project screen of FOCUS_PRZM
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2.1.7 Running TOXSWA

The user can start the TOXSWA shell by clicking on the “TOXSWA’ button on the
main screen of SWASH. A detailed FOCUS_TOXSWA_ 1 1 1 uset’s manual is
included in the FOCUS Surface Water Report (FOCUS, 2001, Appendix L). An
updated version of the User’s Manual for FOCUS TOXSWA will become available
as a separate Alterra Report (Beltman et al., 2005). In the following section only a
short description on running FOCUS_TOXSWA_1_1_1 is given. The main screen
of the TOXSWA GUI is now shown (Figure 2.28).

The TOXSWA GUI extracts all information from the same database as SWASH, so
there is no separate data exchange module needed like for PRZM and MACRO.

The following steps have to be done:

o Select the project containing the runs to be executed (see Figure 2.28).

e Open selected project by clicking on ‘OK’

e Select the runs within the project by clicking on the field in the column ‘Selected’
to set the option at ‘Yes’ (see Figure 2.29).

e Click on the button ‘Calculation’. Now the runs selected will be executed one
after another.

e Click on ‘Report’ for each run executed to obtain the target data for the exposure
assessment.

TOXSWA - Projects

Select TOXSWA project

MName Description Last modified SWwASH project? | A
project_EB_zw Example project 2 20-02-2003 9:32:32 True

: praject_0 Example project, non-FOCUS 10-03-2003 13:53:45 | True
project_H_zw Exarmple project 1 True

v
<@ >
Open szelected project: V Ok, Copy | |
Marne: |
Drezcnption: |
Go to:

? Help | l-'LE:-clt |

Figure 2.28 Project screen of FOCUS_TOXSW.A
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TOXSWA project : FOCUS_Test_1

File Edit Scenario View Runs Graphs Help
Projects “Wiew lnputfile Calculation & Help # Close
Browse Runs
RunlD |Selected |Focus uh |Name Results - & R 3
- epar
o 00007d_pa Mo True Cereals. spring_D1_focus_ditch Mot available 2
| | 00007s_pa Mo True Cereals, spring_D1_focus_stream Mat available g Graphs
| | 00002d_pa Mo True Cereals, spring_D'3_focus_ditch Mat available
o 00003p_pa Mo True Cereals. zpring_D4_focus_pond Mot available [~ &l files for graphical
o 00003s_pa Mo Tiue Cereals, spring_['d_focus_stream Mot available output selected
| | 00010p_pa Mo True Cereals, spring_D'5_focus_pond Mat available
00010s_pa Mo True Cereals, spring_D5_focus_stream Mot &vailable
B 00011 pa [ves  [Twe [C o R4
%0 (m|
Edit Run
Scenario ] Simulatior Conkrol ] Output Control ] Fun Status ]
Mame: | ¥ Comments...
Scenario Pesticide and sc dependent
Lozation: | J Substance: | J
wiater body: | J Application scheme: | J
Crop: |

@ Initial conditions for pesticide. . |

Figure 2.29 Project screen of FOCUS_TOXSW.A
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2.2 The Main Screen - Information

The main screen consists of two parts (see section 2.1). In the second part,
‘Information’, the user is only informed about certain aspects of Step 3 exposure
assessment, but no actions are executed, e.g. no changes take place in the database,
no input is prepared, no projects are created and no drift deposition values are
transferred to TOXSWA as input. The second part is displayed after clicking on the
‘Information’ tab and this is shown in Figure 2.30.

M8 Surface WAter Scenarios Help E”Elpzl
File Edit “iew Help

5 Drift ¢ MACRO ¢ PRZM ¢ TOXSWA

Actions | Information |
2 YWiew infarmation on FOCUS Surface W ater
FOCUS Scenarios S cenarios
Drift ‘v’igw infurmgtinn for ztep 3 or calculate a step 4
drift depozition
? Help Gives Help to User

% Introduction to SWASH

E%f Versions Shows installed versions of the models

Created by Wageningen Software Labs. www. wizl.nl

Figure 2.30: The main screen of the SWASH interface with the Information’ tab displayed.

The ‘Information’ page of the main screen of SWASH contains five buttons. The
function of the buttons will be briefly described here, but more detail about the
FOCUS Scenarios and Drift is given in Sections 2.2.1 and 2.2.2 respectively. The
button ‘FOCUS Scenarios’ gives the user access to information on the FOCUS
Surface Water Scenarios, e.g. the list of relevant crops for each scenario. Maps are
available too to give the user an indication on the extent of occurrence of a scenario
within the European Union (in 2003, so before accession of the new member states
in 2004).

The ‘Drift’ button will lead the user to the FOCUS Drift Calculator. This is a tool to

calculate the drift percentage and areic deposition as a function of water body
characteristics and application method.
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The ‘Help’ button gives access to the Help function of SWASH. After clicking on
this button, a list of items appears on the screen from which the user can select the
item on which more information is required. Moreover, when using SWASH the user
can get information on the form currently shown on the screen by pressing the F1
button on the key board. The Help function contains also a list of publications with
more detailed information on specific subjects.

Behind the ‘Introduction to SWASH’ button an outline is presented of the main
functions of SWASH and the use of the wizards to compose projects, consisting of
FOCUS runs. The user is also explained that the separate models, MACRO, PRZM
and TOXSWA still need to be run with the aid of their own shells, and how this
proceeds.

The “Versions’ button gives information on the FOCUS version numbers of the
different models — PRZM, MACRO and TOXSWA — that are integrated in SWASH
as well as the Drift Calculator. The version number contains a number for each
component in the software package, i.e. model-shell-database numbers. If the model
and shell are integrated, then only one number is given for the shell-model
combination.

2.2.1 FOCUS scenarios

The use of the button ‘FOCUS scenarios’ results in a display of information about
the crops, scenario types and water body types as identified by the FOCUS
workgroup. After clicking on this button, the ‘FOCUS scenarios’ page window
presented in Figure 2.31 is shown on the screen. On this page three tabs with
information are available. On the ‘Crops’ tab (see Figure 2.31) the full crop list is
shown in the box on the left. Using the scroll bar, the user can select one of the
crops and then the scenarios will be given in the box on the right where this crop
occurs.

42 Alterra-rapport 507



Informs on predefined features of FOCUS Surface Water Scenarios.

Crops l Su:enariu:u] W aterbody T_I,Ipes]

Scenarios with Cereals, spring

] Scenanio Weather station ”

N Cereals, winker [
|| Citruz 03 Yredepeel
| |Cotton D4 Skouzbo
N Field beans D& La Jailliere

Grazs/alfalfa F4 Roujan W
: Hops
N Legumes

b aize
: Qil zeed rape, =pring | w

N Oil zeed rape, winker

Olives

Paome/stone fruit, early applhs
Pome/stone fruit, late applnze
Potatoes

N Soybeans

Sugar beets

Sunflowers

Tobacco

Yeqetables, bulb
Yeqetables, fruiting
Yegetables, leafy

Yeqetables, root

|

Figure 2.31: FOCUS Surface Water Scenarios — Crops.

On the ‘Scenario’ tab, as shown in Figure 2.32, the same information is presented
differently from that on the ‘Crops’ page. On the ‘Scenario’ tab, the complete list of
available scenarios is presented in the box on the left. Upon selection of one of the
scenarios, the available crops for that scenario is shown in the box on the right. After
clicking on the ‘Map’ button, a map of the European Union is displayed on the
screen, in which the occurtrence of the scenario selected is indicated.
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Informs on predefined features of FOCUS Surface Water Scenarios.

Crops  Scenano | waterbody T_I,Ipes]

= - Crops at D1
Scenano | Type “w/eather station| A
DRAINAGE CropCode Irrigation #

|_|p2 DRAIMAGE  Brimstone 4 Cereals. spring
|D3 DRAIMAGE Vredepesl Cereals, winter Falze

D4 DRAIMAGE | Skoushba Grazsdalfalfa Falze
o5 DRAINAGE  La Jailliere B Uil seed rape. spring Fals=
o5 DRAIMAGE | Thiva
: A1 RUMOFF  |'wWeiherbach
| |R2 RUMNOFF  Porto

R3 RUMOFF Bologna
R4 RUNOFF  Fouian v

@ Show Map

|

Wwiaterbody Types

|fu:u:us_u:|itu:h focuz_stream

Figure 2.32: FOCUS Surface Water Scenarios — Scenario Types.

On the ‘Water Body Types’ tab, as shown in Figure 2.32, the user can get a list of
available scenarios for a specific water body type. In the example present in Figure
2.33, the ‘Ditch’ Water Body Type is selected. In the set of FOCUS scenarios there
are only 4 available scenarios (all drainage) for the FOCUS Ditch.
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Informs on predefined features of FOCUS Surface Water Scenarios.

Crops ] Scenario  Waterbody Types

Types
o Ditch " Pond " Stream

Scenarios
Scenaro | Type Wweather ztation ~
B D1 DRAIMAGE  |Lanna
o2 DRAINAGE  Brimstone
| 03 DRAIMAGE Wriedepeel
| |DB DRAIMAGE | Thiva

Figure 2.33: FOCUS Surface Water Scenarios — Water Body Types.

2.2.2 Drift

The ‘Drift’ button has been added on the ‘Information’ tab to inform the user about
the calculation of the deposition due to spray drift in the FOCUS scenarios. After
clicking on the ‘Drift’ button, the form shown in Figure 2.34 is shown on the screen.
The user has to enter values for the fields in the ‘Input’ section of the form. First, the
dosage has to be specified in g ha'. Next the crop has to be selected using the pull-
down menu for the crop. In the example shown, spring cereals is selected. Then the
water body type has to be specified. For FOCUS step 3, ‘FOCUS values’ should be
selected in the field on the right of the line ‘Use FOCUS (step 3) or mitigation
distances (m)?’.
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Calculation of drift loading into surface water,

Apphcation Rate [g aithal; Crop: |Eereals, Fpring j
Mumber of Applications: |4 - Wi aterbody: |f|:u:us_|:|it|:h ﬂ
Idze FOCUS [step 3] or mitigation distances [m]? |FEIEL|S valles ﬂ

Info: Dimensionz of receiving water body and field site [m]

“wfidth; |1 Depth; (030 Length: 100
Diztance: Crop <- |0.50 -+ Top of bank <~ |0.50 - W aher

Info: Drift regression termz to provide overall 90th percentile drift data
Feqression parameters & |2.?593 E: |-|19??E C: |2.?593 D: |-|19??E

Diztance for change in regression [m): (1.0

Drrift percentile per event: |30 based on a tatal of |1 applications.

at edge nearest field farthest from field aIEiC Mean

Diztance from crop: [m) |'I.EIEI |2.EIEI

% of application rate: |2.T-"593 |1 A010 1.9274

M azz loading per diift event: 1.9274 mg per m2 of water surface area.

Mominal concentration in water,

resulting from drift event: |5 4246 ugdL [for comparnizon with rmadeling result]
Data sources: £ Save Screen | Print

Spray drift data are from BEA&, [2000) and AqORIFT 1.1, [19949).
Calculations of percentile drift are from spreadsheet of Travis, [19338). = Cl
Regres=sions of drift curves and spreadsheet calculations are by Rus=ell and Y'on, (2000 and 2001). J.-L Lios3

Figure 2.34: The FOCUS Drift Calculator

The underlying drift data are those presented by BBA (2000). The BBA data
comprise the data obtained from field experiments described by Ganzelmeier (1995)
and those from field experiments carried out between 1996 and 1999 by Rautmann
et al. (2001). The data for aerial applications have been obtained from experiments
described by SDTF (1999). The numbers shown on the screen with a blue
background are for information purposes only. These data refer to the dimensions of
the water body and the field site and the regression parameters used in the drift
calculations.

The output on the drift percentage for the application conditions specified as well as

the mass loading on the receiving water body are shown in the lower two sections of
the ‘Drift’ form. These numbers are shown in fields with a yellow background.
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It should be noted that when the number of applications increases, the deposition
for each individual spray event decreases. This is due to the fact that the 90"
percentile as calculated by the FOCUS Dirift Calculator is based on the over-all
probability of occurrence, but the probability of occurrence of a one spray event in a
series of applications can decrease to the 67-percentile with corresponding lower
depositions. Therefore, it is recommended to perform always a risk assessment for a
single application (see Section 3.2).

For FOCUS streams, the mean deposition and mass loading, as calculated by the
FOCUS Dirift Calculator, have been multiplied by a factor 1.2 to account for
pesticide mass incoming from the upstream catchment as decided by the FOCUS
Surface Water Scenarios Working Group.

On the bottom right corner of the ‘Drift’ form, the button ‘Save Screen’ can be used
to save the information displayed as a bitmap and the button ‘Print’ to print the
screen. After clicking on ‘Close’ the user returns to the main screen of SWASH.

If mitigation measures are to be considered, for example in FOCUS step 4, then the
user can specify the width of the buffer zone. In the field for ‘Use FOCUS (Step 3)
or mitigation distances’, the user can select the width of the buffer zone to be
considered. In the ‘output’ sections of the ‘Calculation of drift’ form, the value for
the deposition of pesticide onto the water body expressed as a percentage of the
application rate as well as that for the areic deposition on the water body are given
taking into account the width of the buffer zone as specified by the user.

The effect of spray drift mitigation by buffer zones on exposure concentrations in
surface water can be evaluated using FOCUS_TOXSWA_1.1.1 or
FOCUS_TOXSWA_2.2.1. The value for the areic deposition as calculated by the
Drift Calculator in SWASH has to be taken to set the pesticide loadings parameter in
the TOXSWA input file. Guidance on how to execute runs taking buffer zones into
account is given in the User’s manual of FOCUS_TOXSWA (Appendix L of
FOCUS (2001) for version 1.1.1, Beltman et al. (2005) for version 2.2.1).
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3 Installation and getting started

31 Installation

The SWASH software package can be downloaded from
http://viso.eijre.it/focus/sw/index.html. The installation procedure results in the
installation of SWASH_1.1. The installation directory is C:\SWASH by default. The
MACRO, PRZM and TOXSWA software packages compatible with SWASH_1.1
will  be installed in the same directory, ie. C:\SWASH\MACRO,
C:\SWASH\PRZM and C:\SWASH\TOXSWA respectively.

FOCUS_SWASH_1.1 has been tested on Win98 (2nd edition or higher), Win2000,
WinNT and WinXP. For WinNT a MS Office package is needed. SWASH is likely to
run on Win95 machines, however, this has not been tested.

On Win98, WinNT, Win2000 and WinXP machines it is necessary to have
Administrator rights.

SWASH requires 6.5 Mb for installation. A monitor with at least a screen resolution
of 800x600 is required, using 256 colours. Preferably, select ‘small fonts’ as display
setting. The faster the processor the better.

3.2  Getting started

The first step to perform a FOCUS Surface Water run consists of editing the
properties of a substance that is already present in the SWASH database or the
creation of a new substance.

Once the substance is included in the database, the FOCUS wizard or the Uset-
defined wizard can be used to create the runs required in the assessment of the fate
of the substance in the surface water. Using the FOCUS wizard the user has only to
select the substance and one crop of interest. Using the User-defined wizard, the user
can select also only one substance, but now one or more crops, one or more (up to
3) water body types and one or more (up to 10) scenarios can be selected.

After creation of the project with either the FOCUS wizard or the User-defined
wizard, the user has to enter the correct application data on the ‘Applications’ form.
Once the application data have been entered for the runs created in the new project,
the user has to export the data to the MACRO, PRZM and TOXSWA shells.

This sequence of steps is depicted in Figure 3.1
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Add or Edit a substance

¥

Create a project

¥

Edit the application data for the runs in the project

W

Export input to MACRO, PRZM and TOXSWA

¥

View and Print Report

Figure 3.1 Scheme for preparing input to run FOCUS Surface Water Scenarios nsing SWASH.

Next runs have to be started in the sequence PRZM — TOXSWA or MACRO
TOXSWA.

For a drainage scenario first a run with MACRO has to be executed before running
TOXSWA. After starting the MACRO shell using the ‘MACRO’ button on the main
screen of SWASH, the user has to specify in the MACRO shell the run that has
already been created in SWASH. The report of the SWASH project can assist the
user in specifying the correct scenario, crop, parent compound and application data.
In particular it is important to select the application data for the relevant run. Each
application scheme has a unique ID (the runID), and the application scheme with the
same runlD as that for the corresponding run as defined in SWASH should be taken.
After running MACRO the has user has to process the output using the
FOCUS_MACRO shell to create the m2t file containing the input of the drainage
and pesticide fluxes for TOXSWA.

The sequence of steps to specify and execute a drainage scenario for MACRO are
also shown briefly in Figure 3.2.
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Start MACROD shell

¥

Specify cropis) and location(s)

k4

Select substance in SWASH project

¥

Select Application scheme in SWASH run

k 3

Execute MACRO Run

h J

Create m2t output file for TOXSWA

Figure 3.2 Scheme for executing a run with MACRO for a drainage scenario.

For a run-off scenario first a run with PRZM has to be executed before running
TOXSWA. After starting the PRZM shell using the ‘PRZM’ button on the main
screen of SWASH, the user has to import the SWASH project with the runs of
interest. Next, a crop has to be selected from the list of crops in the SWASH project.
After confirmation of this selection the input files for PRZM can be created by
clicking on ‘Write’ of the PRZM in FOCUS’ screen. The PRZM shell returns the
message ‘output files successfully written” and thereafter the PRZM runs within this
project can be executed. PRZM automatically prepares the p2t file containing the
run-off and erosion fluxes input for TOXSWA. The steps to be followed when
defining a run for a Run-off scenario are summarized in Figure 3.3.
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Start PRZM shell

.

Import SWASH project

X

Select project in list of projects

Select crop in crop list of project

b

Write input fil

es for PRZM

k.

Execute PRZM

runs in project

Figure 3.3 Scheme for executing a run with PRZM for a run-off scenario.

The last part of execution of a run for FOCUS Surface Water scenario is to run
TOXSWA. The TOXSWA shell can be started after clicking of the “TOXSWA’
button. The steps to be followed are shown in Figure 3.4. It should be noted that the

drift deposition loadings are calculated automatically by SWASH and written to the
TOXSWA input file. The drain water fluxes and pesticide loadings are read from the
m2t file and the run-off water and erosion fluxes and the pesticide loadings via run-
off or erosion are read from the p2t file.
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Start TOXSWA shell

k

Select project specified in SWASH

k4

Selectruns and edit output options for TOXSWA

b J

Execute TOXSWA runs

k)

View FOCUS report for each run

Figure 3.4 Scheme for executing a run with TOXSW.A scenario.

Once the TOXSWA runs in the project have been completed, the user has the target
data on the exposure concentrations (see TOXSWA’s FOCUS reports).

It should be noted that the highest areic deposition resulting from spray drift at any
time occurs for a single application. For multiple applications, the areic deposition
rate per event is smaller (Ganzelmeier et al., 1995). Therefore, it is recommended to
do always an exposure assessment with TOXSWA for a single application with the
highest application rate.

More detailed information on the TOXSWA model and guidance how to use

FOCUS_TOXSWA is given in the User’s manual of FOCUS_TOXSWA (Appendix
L of FOCUS (2001) for version 1.1.1, Beltman et al. (2005) for version 2.2.1).
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Annex 1 Example for creating a new substance in SWASH

To create a new substance the following steps have to be done:
1. Start SWASH

2. Press the button ‘View and Edit Substances’. The ‘Substances’ screen is shown.

3. Press the button ‘New’ in the Substances screen. The ‘New Substance’ screen is

shown.

MNew Substance x|

Enter a new unique code for the substance [max 20 charz]

Code: I

W ET I

W OK X Eancell

4. Enter a unique code and name for the new substance you are going to define and
click on the ‘OK’ button.

5. The ‘Substances’ screen appears again. You can now fill in the fields with data on
the new substance. It should be noted that for some fields default values atre

given. These default values have been adopted in the Surface Water Scenarios.

6. TFill in the empty fields according to the table below.

parameter value unit
Molar Mass 400 g/mol
Saturated vapour pressure 1E*® Pa
Solubility in water 1 mg/L
Kom 600 L/kg
Koc Koc is calculated by SWASH from Kom. Just click on the
empty field and the value becomes visible

DT50; Half life time water | 300 d
DT50; Half life time soil 400 d
DT50; Half life time 400 d
sediment

| DT50; Half life time crop | 1000 | d
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Click on the button ‘View Metabolites” on the tab ‘General’. Select the option
‘One parent, no metabolite’ and press the ‘OK’ button in order to return to the
screen ‘Substances’.

Press the button ‘Save’ in the screen ‘Substances’. The substance you defined is
saved in the database and is included in the list of substances.

Press the button ‘Close’ to return to the main screen of SWASH.
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Annex 2: Example of a SWASH report

* SWASH report file

* made by FOCUS-SWASH Ul v. 1 (= 2.1, 9 Apr 2003)

*

* File Name : C:\SwashProjects\project_6_sw\project_6_sw_report.txt
* Description : Example project 2

* Substance : Test compound 6_sw

*

* Creation  : 30-jul-2004, 10:18

*

* Remarks : SWASH report helps you to set up the needed runs to

* calculate the PECsw and PECsed, occuring in the EU

for the selected substance, used on the selected crop.

The scenario code informs you which models you need to
run for this scenario.

D1-D6: drainage entries calculated by the MACRO model,
fate in surface water calculated by the TOXSWA model
R1-R4: runoff and erosion entries calculated by the PRZM model,
fate in surface water calculated by the TOXSWA model

N.B. For STREAMS the Mean Deposition and Mass Loading, as calculated
by the FOCUS Dirift Calculator, have been multiplied by a factor
1.2 to account for pesticide mass incoming from the upstream
catchment as decided by the FOCUS Surface Water Scenarios Working
Group.

* X K X X K X X X X X X X

Fig A2-1 The header of the SWASH report.
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R R E RS R SRS RS R RS RS E SRR RS RS ER SRS ER RS ERE RS SRR E R SRR SRR R RS R SRR RS R RS RS EEEEE SRR RS EREEEEREEEEEEEEEREEEEREREEREEEEEEEEEEEEEEEEESES]

* CREATED RUNS

LR R E R SRR SRR RS ERE RS R EE R SRR RS R R R RS RS RS R RS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEREEEEREEEEEEEEEEEEEEEEEEEREREEREREEEEEEEEEEEEEEEEES]

*

o it APPLICATION ----------------|----- on Water Surface -----

* --ID--MACRO\PRZM-Crop (lst/2nd)---------- Scenario-WaterbodyType- | -Method--------- First/Last/Interval-#--Rate-|-Mean Deposition-Mass Loading
(d) (kg/ha) (% of Appl. Rate) (mg/m2)

*

* 00004p pa 00004 Cereals, winter(lst) D4 focus_pond ground spray 08-sep/28-okt/7 1 1.0000 0.154 0.154

* 2 0.7500 0.154 0.116

* 3 0.5000 0.154 0.077

*

* 00004p _ml 00004 Cereals, winter (1st) D4 focus_pond ground spray 08-sep/28-okt/7 1 1.0000 0.154 0.154

* 2 0.7500 0.154 0.116

* 3 0.5000 0.154 0.077

*

* 00005d_pa 00005 Cereals, winter(lst) D6 focus_ditch ground spray 16-nov/16-dec/1 1 1.0000 1.927 1.927

*

* 00005d _ml 00005 Cereals, winter (1st) D6 focus_ditch ground spray 16-nov/16-dec/1 1 1.0000 1.927 1.927

*

* 00006s_pa 00006 Cereals, winter(lst) R1 focus_stream ground spray 29-okt/29-nov/1 1 1.0000 1.716 1.716

*

* 00006s_ml 00006 Cereals, winter(lst) R1 focus_stream ground spray 29-okt/29-nov/1 1 1.0000 1.716 1.716

*

LR R E R R R EEEEEEEEEEEEEEEEEEE S

Khkkkkkkkkkkkkkkkkkkkkkxxxxx*x Gurface WAter Scenarios Help *xkkkkkkkkkkkkkkk kKK kKKK KKK KKK KKK KKK KKK KKK KKK KKK KKKk k k k

Fig A2-2 The Created Runs section of the SWASH report

Alterra-rapport 507 61






Annex 3: Day in year calendar

Day in Month 1 2 3 4 5 6 7 8 9| 10| 11| 12| 13| 14( 15| 16| 17| 18| 19| 20| 21| 22| 23| 24| 25| 26| 27| 28| 29| 30| 31
January 1 2 3 4 5 6 7 8 91 10| 11| 12| 13| 14| 15| 16| 17| 18| 19| 20| 21| 22| 23| 24| 25 26| 27| 28 29| 30| 31
February 32| 33| 34| 35| 36| 37| 38| 39| 40| 41| 42| 43| 44| 45| 40| 47| 48| 49| 50| 51| 52| 53| 54| 55| 56| 57| 58| 59

March 60| o1 62| 63| 64| 65| 66| 67| 68| 69| 70 71| 72| 73| 74| 75| 76| 77| 78| 79| 80| 81| 82 83| 84| 85 86| 87| 88| 89| 90
April 91 92 93| 94| 95 96| 97| 98 99| 100| 101| 102| 103| 104| 105| 106| 107| 108| 109| 110{ 111| 112] 113| 114| 115| 116( 117| 118| 119| 120

May 121 122 123 124 125| 126| 127| 128 129| 130| 131 132 133| 134| 135| 136 137| 138| 139| 140| 141 142( 143| 144| 145| 146| 147| 148| 149| 150 151
June 152 153 154| 155( 156| 157| 158 159| 160| 161 162| 163| 164| 165| 166| 167| 168| 169| 170| 171| 172 173| 174| 175| 176| 177| 178 179| 180 181

July 182 183 184| 185( 186| 187| 188 189| 190| 191 192 193] 194 195| 196| 197| 198| 199 200| 201 | 202| 203| 204| 205| 206| 207| 208| 209| 210| 211| 212
August 213 214 215] 216| 217 218 219| 220| 221 | 222| 223| 224| 225| 226| 227 228| 229| 230 231| 232| 233| 234| 235 236( 237| 238| 239| 240( 241| 242| 243
September 244\ 245| 246 247| 248 249 250| 251| 252 253| 254| 255| 256| 257| 258 259| 260| 261 262| 263| 264| 265| 266| 267 | 268| 269| 270| 271| 272| 273
October 274\ 275( 276 277| 278| 279 | 280| 281| 282 283| 284| 285| 286| 287| 288 289| 290| 291 292| 293| 294 295| 296| 297 298| 299| 300( 301| 302| 303( 304
November 305( 306| 307| 308| 309| 310| 311 312| 313| 314| 315| 316| 317 318 319| 320| 321| 322| 323| 324| 325| 326| 327| 328| 329| 330| 331 332( 333| 334
December 335( 336 337| 338| 339| 340 341 342| 343| 344| 345| 346| 347| 348 349| 350| 351| 352| 353| 354| 355| 356| 357| 358| 359| 360| 361 362| 363| 364| 365
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