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FOREWORD
Dated May 2003

Introduction

This foreword is written on behalf of the FOC\3&ering Committee in support of the work

of the FOCUS Working Group on Surface Water Scenarios. This work is reported here for
use in the European review of active substances of plant protection products under Council
Directive 91/414/EEC. FOCUS stands fBOrum for the Ceaprdination of pesticide fate
models and their USe.

The FOCUS forum was established as a joint initiative of the Commission and industry in o
der to develop guidance on the use of mathematical models in the review process under
Council Drective 91/414/EEC of 15 July 1991 concerning the placing of plant protection
products on the market and subsequent amendments. In their introductory report, the FOCUS
Steering Committee mentions the need for guidance on the estimation of Predicted-Enviro
mental Concentrations (PECs) using mathematical models. To answer this need, three wor
ing groups were established and subsequently publishdange documents dealing with:

Leaching Models and EU Registration (FOCUS, 1995);
Soil Persistence Models and Régistration (FOCUS, 1996)
Surface Water Models and EU Registration of Plant Protection Products (FOCUS, 1997)

The guidance document on Surface Water Models included three important recanmend
tions:

e In order to develop typical scenarios for surface widtr modelling including inputs
from spray drift, drainage and raff within the EU and to subsequently assess thei-distr

bution of O&éworst case scenariosd fobpl owing

ment of appropriate EU databases of aquatisGrenments adjacent to agricultural land,
soil types, topography, crops andwte is needed.

e Whilst standard scenarios are not available for the assessment of PECs in surface water
and sediment, it is recommended that all model calculations make canefubasoned
consideration of the definition of the scenario(s). Justification for all selections must be
made.

e Standard scenarios for the European Union should be developed.

Based on these recommendations, the Steering Committee established in 199@etiite c
FOCUS Working Group on Surface Water Scenarios and decided to develop a series of sta
dard agriculturally relevant scenarios for the European Union that can be used with these
models to fulfil the requirements for calculating PECSubsequently ir2002 the Steering
Committee established a working group that delideite final repors on Landscape and
Mitigation Factors in Aquatic Ecological Risk Assessment in Z6@CUS, 2007)

Remit to the Working Group

The Steering Group formulated the followiregnit to the group:
i Objective



Develop scenarios that can be used as a reliable input for modelling in the EU registration
process as proposed by the FOCUS Surface Water Working Group in the step Ipy step a
proach proposed in their report.

Background

Theregistration procedure for plant protection products according to the Council Directive
91/414/EECand Regulation (EC) No 1107/20@¢cludesthe possibility of using models

for the calculation of Predicted Environmental Concentrations in surface wat€g,JPE
Depending on PEE, further investigations, e.g. ecotoxicity tests, have to be conducted in
order to demonstrate acceptable risk to aquatic organisms.

A step by step procedure for the calculation of RH@s been described in the report of

the FOCUSSurface Water Modelling Working Group. The procedure consists of four
steps, whereby the first step represents a very simple approach using simple kinetics, and
assuming a loading equivalent to a maximum annual application. The second steg-is the e
timation of timeweighted concentrations taking into account a sequence of loadings, and
the third step focuses on more detail ed moc
amounts entering surface water via relevant routesdfirspray drift, drainge, atms-

pheric deposition). The last (4th) step considers substance loadings as foreseen in Step 3,
but it also takes into account the range of possible uses. The uses are therefore related to
the specific and realistic combinations of cropping, soil,thera field topography and
aquatic bodies adjacent to fields.

A critical component of any modelling procedure is the identification of relevant scenarios
to characterise the environmental conditions determining model iafarmpters.

It would be ideal, whan calculating PES, for European registration purposes, if modellers
could draw on a limited number of walefined European scenarios. Such scenarios do not
exist.

The entry routes of plant protection products into surface water will differ considerably
from country to country within the EU. To identify the routes, region specific scenarios
have to be defined considering the target crop, hydrological situation, surface water body,
field topography, climatic, soil and management regime. To complete #kis&nother
FOCUS Working Group is needed.

The existence of standard scenarios will make a uniform procedure for assessingsthe PEC
of plant protection products in surface wat

The FOCUS Working Group on Surface Water Scenarios has now cethjles work,
which is represented in detail in this report and the associated computer files. It can be said
that the objectives set by the Steering Committee have been met.

Use of the FOCUS Surface Water Scenarios and interpreting results
Although the aproach developed by the FOCUS working group meets the objectives set, it is

important to keep in mind some general rules when the models are used and their results are
interpreted.



What the standard scenarios do and do not represent

The contamination o$urface waters resulting from the use of an active substance &s repr
sented by ten realistic worsase scenarios, which were selected on the basis of expert
judgement. Collectively, these scenarios represent agriculture across Europe, for the purposes
ofStep 1 to 3 assessments at the EU | evel. H «
scenarios, these scenarios do not mimic specific fields, and nor are they necessarily-represe
tative of the agriculture at the location or the Member State aftehwhey are named. Also
theydo notrepresent national scenarios for the registration of plant protection products in the
Member States. It may be possible for a Member State to use some of the scenarios defined
also as a representative scenario to be irsedtional authorisations but the scenarios were

not intended for that purpose and specific parameters, crops or situations have been adjusted
with the intention of making the scenario more appropriate to represent a realistic worst case
for a wider area

The purpose of the standard scenarios is to assist in establishing relevant Predicted Enviro
mental Concentrations (PECSs) in surface water bodies whinhcombination with the @
propriate end points from ecotoxicology testingan be used to assessatiter there are safe

uses for a given substance. The concept of the tiered approach to surface water egposure a
sessment is one of increasing realism with step 1 scenarios representing a very simple but u
realistic worst case calculation and step 3 scesgesenting a set of realistic worst cases
representative of a range of European agricultural emviemts and crops.

Selecting models and scenarios

There are many models available in the scientific literature that are able to estimate the fate of
a subgtance in different environmental compartments after its application in agriculture. The
FOCUS Working Group on Surface Water Scenarios has chosen a specific set of models to
account for the different contamination routes of the surface waters under catsdd his

choice has been made on pragmatic grounds and should not be considered final. The models
chosen are MACRO for estimating the contribution of drainage, PRZM for the estimation of
the contribution of runoff and TOXSWA for the estimation of timalf PECs in surface av

ters. The user should define whether a drainage or a runoff scenario is appropriate for the
situation under consideration. However, both may be relevant to determine a safe use of the
substance. The notifier should carry out the Riaculation for the substance, for whichis

ing on Annex | is requested and should present the input assumptions and model results in the
dossier within the section reserved for the predicted environmental concentratiofage su
water (PEG,). The Rappdeur Member State may verify the calculations provided in the
dossier. In all cases, the simulations at Step 3 by the notifier and rapporteur should be within
the framework of the FOCUS scenarios, models and input guidance. It should therefore be
clear flom the documents that FOCW8enarios have been used to estimate the PECs for the
compartment surface water and also the version of the models used should be mentioned.
However, it is clear that the FOCUS SWS Working Group does not recommend the use of
different models than the ones presented for the decision of Annex I inclusion. The use of
such other models should be considered to be either a MS consideration or higher tier (i.e.
Step 4) if such anpproach was used by an applicant.

Proposal for interpretation of results

As the tiered approach for surface waters indicates, at each step a comparison should take
place between the calculated PEC at the level under consideration and the relevant ecotox
cological data as available in the dossier. Generallythaue may be reasons to decide on a
different approach, the lowest value of the acute toxicity data (L(E)C50) for aquatic orga



isms, algae, daphnia and fish is compared to the initial concentration in surface water and the
Toxicity/Exposure Ratio (TER) isalculated. For the lonatgrm assessment, the lowest o e

fect concentration (NOEC) for the same aquatic organisms or, if available another aguatic o
ganism, is compared tbe maximum PEQor in some circumstancéise timeweighted ave

age concentratioaver the appropriate timaeriod. If the TER triggers set out in Annex VI to

the Directive 91/414/EEGr the uniform principles for decision making on product autleris

tions under Regulation (EC) No 1107/20&@ met, itcan be assumed that the given uke o

the ative substance has no unacceptable impact on the aquatic environment and no further
work for suface water is needed. If the TERgger is breached the risk evaluation is taken to
Step 2. In practice this is very easy as Step 1 and 2 are connbioweel tool. If the evaluation
shows acceptable risk at Step 2 no further work is needed for surface water. If agag: the tri
ger is breached the process is taken forward to Step 3 and the required scenarios-are calc
lated. From this Step 3 asse®nt thereare several possible outcomes considering the initial,
short term and lonterm risk assessment considering the lowest value of the acute and
chronic toxicity data of all the avable taxa:

1. The calculated TER derived from estimated PEC (initial, steart or longterm) for a
substance may exceed the FERger value for all relevant egarios

2. The calculated TER derived from estimated PEC (initial, steomh or longterm) for a
substance does not exceed the TtEfyer value for any relevantestario

3. The calculated TER derived from estimated PEC (initial, steomh or longterm) for a
substance may exceed the TERger value for some and does not exceed the-TER
trigger value for other relevantesarios.

The following actions are proposed to be taketihe different situations:

e If the calculated TER derived from the estimation of the PEC for a substance e
ceeds the TERrigger value for all relevant scenarios, then Annex | inclusion
would not be possible unless convincing higher tier data (e.g. higinercotox-
cology studies, monitoring data, more refined modelling) are made available to
demonstrate an acceptable risk to aquatic organisms. It is also possible to use Step
4 considerations, including risk management options, like buffer zones, specifi
nozzles, etc.

¢ If the calculated TER derived from the estimation of the PEC for a substance does
not exceed the TERigger values for any relevant scenario, there can bea-conf
dence that the substance can be used safely in the great majority of sitinaiens
EU. This does not exclude the possibility of effects on very sensitive aquetic sp
cies in specific local situations within specific regions, but such situations should
not be widespread and can be assessed at the Member State level.

e If the calcula¢d TER derived from the estimation of the PEC for a substance may
exceed the TERrigger value for some and does not exceed the-ffigBer value
for other relevant scenarios, then in principle the substance can be included on A
nex | with respect to thesaessment of its possible impact on surface water bodies.
Each of the scenarios represents a major portion (estimated in the range of 15 to
30%) of agricultural land in the EU. In the Uniform Principles (B.2.5.1.3), cancer
ing the possibility of pesticidesontaminating surface water it is stated, that & sui
able on the community level validated model should be used to estimatenthe co
centration in surface water. At the moment the models proposed in FOCUS are not
(yet) validated at a community level but yhprovide the current stat#-the-art.
Therefore, while further validation work is going on it is recommended to use the

Vi



current tools as i f they were valiidated
cant in terms of representing large agriculturaaarof Europe. However, when

making decisions in these cases, the full range of results should be evaluated with

the aim to specify critical conditions of use as clearly as possible to assist Member
States in their national decision making on the basigefified, regional asses

ments after Annex | inclusion of the activébstance.

As the FOCUS scenarios are used to determine safe use for Annex 1 listing, possible e
ceedence of the calculated TER derived from the estimation of the PEC for specific scenario
may be analysed further by MS and/or applicant using Step 4 considerations to seek registr
tion in those situations.

Some uncertainty is associated with any modelling and sources of uncertainty are addressed

in detail in the report. Overall, the selectiof agricultural scenarios and modelling pagam

ters was made with the goal to define a fAr e
range of concentrations most likely to occusmallditches, streams and pondsvininerable

agricultural sethgs across Europe. We are confident that this goal has been achieved and that

the scenarios are indeed protective.

It must always be kept in mind that the estimation of PECs for surface water bodies is not an
isolated task. It is performed in close radatiwith the evaluation of ecotoxicological data on
aquatic organisms and, thereforeijtegations of the calculations will be necessary in many
cases to allow for adjustments during the evaluatioogso

Overall, it can be concluded that passing 1 (afe)he proposed surface water scenarios
would be sufficient to achieve Annex | listing within the framework of 91/414/BEGe

addedt o t he European Commi ssionés dat afmese of
Regulation (EC) No 1107/200%assing &cenario means that thengparison between the
calculated PEC using the scenarios developed by the FOCUS SWS Working Group and the
relevant acute or chronic toxicity data for aquatic organisms (LC50, EC50 or NOEE€) as d
termined using the Guidance Document Aquatic Ecotoxicology (SANCO/3268/200B-r
vealing a Toxicity Exposure Ratio (TER) and using the appatgptrigger values (100 for

acute and 10 for chroriicthat a safe use is wanted It should be noted that in this context
regulatory practice ithat the scenario is the geoclimatic situation including all the water bo

ies defined for that situation. Therefore to pass a scenario, all the water bodies defaged as b
ing associated with the scenario need to respecttbeantTER trigges. |.e. haing a pos

tive TER outcome in a pond but not the stream or ditchddBoed for thescenarip means

only part of thescenario has passed.

Support

The FOCUS Steering Committee has set up a mechanism for the professional distribution,
maintenance and ongg support of the FOCUS scenarios and installed the FOCUS Working
Group on Version Contrdior thist a s k . At the end of 20009, t
Group Legislation agreed that this Working Group on Version Coffivbich remains a

working group of he Commissionyvould be chaired by EFSATraining sessiong/ere can-

pleted for Member State regulators

! For community level (mesocosm) studiesestER values may be appropridteee available guidance on
aguatic ecotoxicology.
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EXECUTIVE SUMMARY

Main Characteristics of the FOCUS surface water scenarios

The estimatiorof the Predicted Environmental Concentration in surface water has been d
fined as a stepwise approach dealing with 4 steps. The resulting concentrations ie-a pred
fined aquatic environment are calculated for the relevant time points as required irk the ris
assegsent process related to Eata requirements and guidarfoe 91/414/EECand Regu-

lation (EC) No 1107/2007 The St ep 1 accoun-taseldadingwtauw 6 al |
specific additional characteristics. The Step 2 calculation accourdshiore realistic loading

based on sequential application patterns, while no specific additional characteristics of the
scenario are defined. Step 3 performs an estimation of the PECs using realistic worst case
scenarios but taking intoceount agronomic, lenatic conditions relevant to the crop and a
selection of typical water hites. Finally, Step 4 estimates the PECs based on specific local
situations, which should be used on a dagease basis if Step 3 fails.

For Step 3, ten (10) realistic worsdsescenarios for the compartment surface water have
been defined, which collectively represent agriculture in the EU (c. 33% of the area is covered
by the scenarios), for the purposes of an assessment of the Predicted Environmental Conce
tration in surface war, at the EU level for the review of active substances under Directive
91/414/EECand Regulation (EC) No 1107/200The representative weather stations are i
dicated in Fgure ES1.

Soil properties and weather data have been defined for all scenariaeawnmarised in the
table below (Table E3).

Table ES1 Overview of the ten scenarios defined.
Name Mean an- Annual Topsoil Organic Slope Water Weather
nual Temp. Rainfall carbon (%) bodies station
(°C) (mm) (%)
D1 6.1 556 Silty clay 2.0 07 0.5 Ditch, Lanna
stream
D2 9.7 642 Clay 3.3 0.57 2 Ditch, Brimstone
stream
D3 9.9 747 Sand 2.3 07 0.5 Ditch Vreecdepeel
D4 8.2 659 Loam 1.4 0.51 2 Pond, Skousbo
Stream
D5 11.8 651 Loam 2.1 271 4 Pond, La Jailliere
stream
D6 16.7 683 Clay 1.2 07 05 Ditch Thiva
loam
R1 10.0 744 Silt loam 1.2 3 Pond, Weiherbach
stream
R2 14.8 1402 Sandy 4 20* Stream Porto
loam
R3 13.6 682 Clay 1 10* Stream Bologna
loam
R4 14.0 756 Sandy 0.6 5 Stream Roujan
clay loam

* = terraced to 5%.



Figure ES'1. Ten representative Ekcenarios for surface water PEC calculations (D =
drainage, R = ruroff).

Crop information has also been defined for each scenario, including the likeliness of irrigation
of the crop under consideration.

The basic data of the scenarios are taken from fapéelds in the area, but they have been
manipulated to assure a wider applicability. Now they represent a wide area of agriculture in
the European Union and therefore should not be considered national scenarios. They mimic
the characteristics of the wiecarea of the EU as indicated in the example figur@ ES
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Figure ES2.  Example scenario for surface water PEC calculation.

Models involved in the PEC calculation

As for the groundwater scenarios, the scenario definitions in the surface water scaearios
simply lists of properties and characteristics, which exist independently of any simulation
model. These scenario definitions have also been used to produce sets of model input files.
Input files corresponding to all ten scenarios have been devédimpese with the simulation
models MACRO, PRZM, and TOXSWA. The models interact with each other in the sense
that either MACRO or PRZM is always combined with the fate model TOXSWA depending
on the scenario under consideration. If a drainage scenarieds MACRO provides thent

put file for TOXSWA and if a rusoff scenario is considered PRZM provides the input file for
TOXSWA. In both cases an additional loading is defined as spray drift input. The weather
data files developed for these models includgation for some of the crops in the different
saenarios. An example of the procedure is given in Figur8ES

The calculation of the contribution of the spray drift is incorporated in the Graphicalidser |
terface (GUI) developed for the surface water ages called SWASH (Surface WAteré&c
narios Help).



Drift Drainage
(from SWASH) (from MACRO)

Aquatic fate
(from TOXSWA)

Figure ES-3 Example input loadings in TOXSWA

Use of surface water scenarios to assess PECs

Assessment of the surface water concentration after the application of plant proteation pro
ucts is not an enth itself but should always be considered in relation to the ecotoxicity data

of the substanéeDepending on the inherent toxicological properties of the substance, effects
or risk may occur at different levels of the estimated concentration. ThereBispvéase p-

proach has been developed so that more complicated calculations using the realistic worst
case Step 3 scenarios are only used to calculate a PEC if calculations at lower tiers give an
unacceptable initial assessment. In addition to the scedat@odefined in the standardesc

narios, substanegpecific data are needed. The combination of subsspesfic data, =
nario-specific data and cregpecific data result in the estimated PEC in surface watereand r
lated sediments that is used in thekrassessment process. Guidance on the selection &f repr
sentative data from the data package accompanying the registration request is also needed.
This involves in particular the physiatemical data and the degradation and sorption data.

In order to mimmise user influence and possible mistakes, a general model shell, SWASH,
has been developed to ensure that the correct and relevant FOCUS scenarios are being defined
to run the required calcatlons.

Benefits to the regulatory praess

The FOCUS surface wer scenarios offer a harmonised consensus approach for assessing the
predicted environmental concentration in surface water and sediments across the EU. The
process is based on the best availablense.

The anticipated benefits include:

When the term 6substanced is used in this redport it
uct for which an assessment has to be carried out, éeveant metabolite of that active substance.



e Increased consitency. The primary purpose of defining standard scenarios is to
increase the consistency with which industry and regulators assess the PEES in su
face waters and sediments. The standard scenarios, the guidance on substance
specific input parameters, theerall shell, and the model shells will minimise user
influence and possible mistesk

e Speed and simplicity. Simulation models are complex and are difficult to use
properly. Having standard scenarios means that the user has less input to specify,
and the gidance document simplifies the selection of these inputs. The model
shells also make the models easier to operate, whereas appropriate manuals are
provided as well.

e Ease of review.Using standard scenarios means that the reviewer can focus on
those redtively minor inputs, which are in the control of the user.

e Common, agreed basis for assessmerif.and when the FOCUS scenarios are
adopted for use in the regulatory process then Member States will have a common
basis on which to discuss PEC assessment isgtlesubstances at the EU level.
Registrants will also have greater confidence that their assessments have been done
on a basis, which the regulators will find acceptable. Debate can then focus on the
substancespecific issues of greatest importance, eatinan details of the weather
data or soil properties, for example.

Differences among risk assessors

Definitions of the standard scenarios and the shells provided with the models are intended to
minimise differences in assessments among different rigss®s although it is recognised

that differences can never be completely excluded. However, it is anticipated that sueh diffe
ences will mainly be caused by the selection of substspeeific parameters available in the
dossier. Some guidance on the seta of these parameters is included in this report and it is
hoped that these will help to reduce differences in results between different risk assessors. In
addition, the manuals provided with the models should also help to minimise such differences
asthose that could result from different assessors using a different timing of pesticida-applic
tion.

Uncertainties in using the FOCUS surface watereparios

Uncertainty will always be present to some degree in environmental risk assessment. As part
of the EU registration process, the use of the FOCUS scenarios provides a mechansm for a
sessing the PECs in surface water and sediment with an acceptable degoeetaiingy.

The choice of the surface water scenarios, soil descriptions, weather data aretqregaiion

of simulation models has been made in the anticipation that these combinations should result
in realistic worst cases for PEC assessments. It should be remembered, however, ®at the F
CUS surface water scenarios are virtual, in that each @aréination of data from various
sources designed to be representative of a regional crop, climate and soil situation, although
they have a real field basis. Adjustments of the data to make them useful in a much broader
sense have been necessary. As sumie Ban be experimentally v@édted.

To further reduce uncertainty, independent quality checks of the scenario files and model
shells were performed, and identified problems were removed. An additional check for the

1C



plausibility of the scenarios and mod&grovided by the test model runs made with dummy
substances, which have widely differing properties.

Whilst there is still scope for further reductions in uncertainty through the provision-of i
proved soils and weather data at the European level, @@&UB Surface Water Scenarios
Working Group is confident that the use of the standard scenarios provides a suitable method
to assess the PECs in surface water and sediment at the first three Steps in the EU registration

procedure.
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1. INTRODUCTION

1.1. General Appoach to Risk Assessment

Risk Assessments for potentially toxic substances such as pesticides are carried out according
to a scheme as presented in Figurell.Registrants are required to deliver a data set to the
authorities accompanying the registratrequest. Part of these data, for example that relating

to degradation halife and sorption are used to evaluate the fate and behaviour of a substance
in the environment and to undertake Exposure Assessmeithe remaining data, such as
carcinogenicityand ecotoxicity, are used to assess the potedaahrd posed by the du

stance by quantifying its effects on ntamget organisms such as humans, aquatic species,
birds, eattworms,etc

Data evaluation

Exposure estimation Hazard identification
Data set gse-response assessment
Emission Toxicity data
rates single species

v v

Environmental

Extrapolation

distribution
Exposure levels, con- No-effect
centrations, intakes levels

Risk characterisation

(P)EC/PNEC, MOS, TER

Figure 1.1-1 General Approach in Riskssessment

The results of the exposure assessment and the hazard assessment are combined to produce an
overall risk assessment. For the environment, risk assessment may be based on the ratio of the
Predicted Environmental Concentration to the Predicted-Effect Concentration
(PEC/PNEC), or on the Toxicity Exposure Ratio (TER) or by applying a specified Margin of
Safety (MOS) factor. Depending on the results of the initial risk assessment, more detailed
data relating to environmental exposure or hazard beayequired to clarify the envine

mental risk. Such data is generated from an increasingly comprehensive series of studies
termedhigher tier studiesAt each tier a relevant comparison has to take place between the
estimated exposure and the estimatadahd and there are thus separate tiers for bott- exp

sure and hazard estion.

12



The methods and models presented in this Document apply only to the exposure estimation
part of the risk assessment process (thehiafid side of figure 1-1). Methods for stimating

the intrinsic hazard of a substance are dealt with in other Guidance Documents prepared for
the Commission, such as those on Aquatic Ecotoxicology (Sanco/3268/a861jerrestrial
Ecotoxicology (DOC. 2021/VI/98 rev.7)For higher tier hazardveluation, results of the
HARAP (Campbellet al, 1999) and CLASSIC (Giddingst al, 2001) workshops may also

be taken into accountinformation on approaches to combining the hazard and exposure
evaluationdor the risk assessmeistavailable in Brock et al, (2010).

Of course, the entry of pesticides into surface waters via routes other than spray drift, runoff
and drainage are possible, for example via dry deposition, colloid transport, groundwsater, di
charge of waste water, accidents and incideits@ous nature. Some of these are considered

to be of minor importance or are not Good Agricultural Practice. These routes wer@-not co
sidered to be part of the remit of the group and were therefore left outside the scope of the
work peaformed.

1.2. The tierad approach to Assessment of Surface Water Exposure

As described in the report of the FOCUS Working Group on Surface Water Modeling (F
CUS, 1997) the surface water exposure estimation component of the risk assessment process
takes placea&ording to a stewise or tiered approach as illustrated in Figurell.2

The first step in the tiered approachk i s to
treme worst case |l oadingo scenario. The est]i
toxicity concentations, the lethal or effect concentration, L(E)C50, or theeffiect conca-

tration, NOEC, of the water organisms investigated. If, at this early stage, the useds consi

ered safe no further surface water risk assessment is required. If however, thadiesis

that use is not safe, it is necessary to proceed to a Step 2 exposure assessment. $his step a
sumes surface water loading based on sequential application patterns taking into account the
degradation of the substance between successive appifcatigain the PECs are calculated

and may be compared to the same and/or different toxicity levels for aquatic organisms. As
with Step 1, if the use is considered safe at this stage, no further risk assessment is required
wher eas an 0§ un seasftate$ furthey warksusing @& Step 3rcacalation. In Step

3, more sophisticated modelling estimations of exposure are undertaken using a seeef 10 sc
narios defined and characterised by -ctahsee 6wo r k
situationsfor surface water within Europe. At this stage, the calculated PECs for each sc

nario are compared with relevant toxicity data and a decision made as to whether isis nece

sary to proceed to Step 4 exposure estimation. Risk assessments using Step 8 esposur

mation may incorporate high&er toxicity data generated from mieror mesocosm studies.

The final step of the FOCUS process is Step 4. In principle, Step 4 can be regarded as a
highertier exposure assessment step. This may include a variegfirement options of &

ferent degrees of complexity covering risk mitigation measures, refinement of fate aaput p
rameters, or regional and landscégee| approaches. By its nature, Step 4 will be a ‘byse

case' process, depending on the propertigkeoCompound, its use pattern, and the areas of
potential concern identified in the lower tier assessments. As such, it is not appropriate to
make specific recommendations for the Step 4 process. A Step 4 analysis is only considered
necessary for those GAdpplications that failed Step 3 and for which the applicant wants to

% Current versions of the guidance documents can be found on the web server of the European Commission u
der: http://europa.eu.int/comm/food/fs/ph_ps/pro/wrkdoc/index_en.htm
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continue the registration process. It may be considered appropriate to perform a Stgp 4 anal
sis for each use separately. Some guidance on the sorts of approaches that may be

START

A

No specific climate, STEP 1
cropping, topography —— | Worst case
or soil scenario loading
yes
— No further work
¢ no

STEP 2

Loadings based on
sequential application
patterns

No specific climate,
cropping, topography ———————»
or soil scenario

STEP 3
Realistic worst case Loadings based on
scenarios sequential application
patterns
yes
— No further work
] no
Specific and realistic STEP 4
Combinations of cropping, Loadings as in step 3,
soil, weather, fields, considering the range
topography and aquatic bodies of potential uses

Figure 1.2-1 The Tiered Approach in Exposure assessment of Plant Protectidod®so

applied has been developed. It is conceivable that Step 4 approaches would be used both for
Annex | listing and for national registration purposes. For example, for certain codgpu

may be possible to identify a range of acceptable uses across the EU when approprate mitig
tion measures (e.g., buffer zones) are applied. For certain specific uses, Step 4 approaches
could also be useful for identifying safe uses at Member Sted¢d, for example if certairo}

cal or regional considerations mean that the letregr EU level assessments were overly
conservative.
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In the next chapters, each step of the exposure assessment as proposed by the working group
will be dealt with in more dail.
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1.3 Overview of Scenario Development
1.3.1. Getting started

Many member states of the European Union have already developed some basic scenarios to
assess potential pesticide exposure in surface waters. The Working group considered that
these couldorovide a starting point for scenario development. In a letter from the European
Commi ssion to all/l Heads of PlabtePloediantProducts of t h
Legislato®d, dated 27 October 1997, al/l Mamdber St
the FOCUS Working Group on Surface Water Scenarios information about methods used in

the member state to calculate PECs in Surface Water, if available. An overview ef the r
sponses of the Member States is given in Appendix A. The different metrextibyusmember

states all clearly relate to the types of exposure assessment proposed for Steps 1 and 2 of the
tiered approach (see fig. 112. They were thus used as a basis for developing the Step 1 and

2 scenarios described in chapter 2 of this repartvéVver, none of the existing methods were
considered suitable for developing Step 3 scenarios and associated exposure assessments and
the initial work of the Group therefore focused on scenario development at this level. This
work is described in chapterad the report.

1.3.2 Input routes for surface water loadings

The remit of the Surface Water Scenarios Working Group included a request to consider all
potential pesticide input routes to the surface water body, namely atmospheric deposition,
spray drift,surface runoff and drainage. With respect to atmospheric deposition, it mas co
cluded that the existing methods and/or models available were not developed enough for fu
ther consideration within the workings-group:¢
ment scheme for air by the Joint Environmental Risk Assessment Panel of the European and
Mediterranean Plant Protection Organisation (EPPO) and the Council of Europe (CoE) is
likely to change this situation. It is therefore suggested that the resdlte@mmendations

of this Panel be awaited before further work on the atmospheric deposition input route is ca
ried out by a possible future FOCUS Working Group. As a result, none of the methods and
tools developed and reported here take into account plrans deposition as a contributor to
surface water loadings.

1.3.3 Relationship between Steps 1, 2 and 3

In developing the Step 1, 2 and 3 scenarios, the Group wanted to achieve a concaptual rel
tionship between the PECs calculated at each step, asaiihabsin figure 1.3L.

This relationship clearly depends on the amount of surface water loading applied at Steps 1
and 2 and the simplicity of the associated water body and its simulated dissipatiaa mech
nisms. When developing the Step 1 and 2 scenamwsftre, this conceptual relationship was

taken into account and the input loadings applied were carefully calibrated from the range of
input loadings calculated using Step 3 models and scenarios. To ensure the reality of these
relationships, a series agt runs were undertaken using the Step 3 scenarios and tools and it
was confirmed that the predicted Step 3 surface water input loadings were similar to such
measured field data as was available. Results of the Step 3 test runs are presented in chapter 6
and Appendix G of this report.
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Exposure Estimate

Step 1:| Initial estimate of .
aquatic exposure

Step 2:| Refined estimate of .
aquatic exposure

Step 3:[ Deterministic estimate
of aquatic exposure
across a maximum B e

range of ten scenarios

Actual Range of
Aquatic Exposure:

<—— Concentration Range ——>
X = median low high

Figure 1.3-1. Conceptual relationship between the desired Predicted Environmental iGonce
trations at Steps 1, 2 and 3 and theual range of exposure.

134 Development of tools to support the scenarios and PEC calculation

The Step 1, 2 and 3 scenarios and associated PEC calculation methods described in this report
are more complex than any existing European methods for assessing surface water exposure.
To facilitate their use and to ensure the consistency of their agphiday users, the Group

has developed a set of software tools to supportP€lculations at Steps 1, 2 and 3 of the

tiered approach. The bases of these tools are described in chapters 2 and 5 of the report and
User Manuals for the tools are providedhippendices H to L.

It is anticipated that following release of this report, there may be some minoritage al-

justments to the FOCUS surface water modelling tools before they are released far-use. B
cause of this, users who repeat the Step 1, 2 &3adson exercise described in chapter 6

are likely to find that the exact values of RE@resented in the tables of that chapter and in
Appendi x F may be slightly different to tho:¢
the modelling tools.

14 Selecting models for Step 3 and Step 4 assessments

A wide range of models is available for calculating surface water exposure. These have been
reviewed by a previous working group and a report published by the Commission (FOCUS,
1997). None of the modelgviewed could be said to have been validated at the European
level as required in Directive 91/414/EEC but the Working Group recommended a number as
being suitable for use within Europe. In order to limit the amount of work undertaken by the
Surface Wate Scenarios Working Group, the test calculations and the software tools deve
oped to perform and support Step 3 exposure assessments use only one of the models reco
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mended for calculating loadings from the different input routes and for surface watéhtate.
models chosen are:

¢ MACRO (drainage)
e PRZM (runoff)
e TOXSWA (surface water fate).

Each of these models has been carefully parameterised for each scenario and a software tool
developed to harmonise output data from the drainage and runoff models witlolatgue-
quirements for the surface water fate model. In addition results from test runs of the Step 3
modelling tools have been used to calibrate the relationships between Steps 1, 2 and 3 exp
sure assessments as described in section 1.3.3 above. Bafchis# is NOT recommended

that any of the other models recommended in guidance document DOC. 6476/VI1/96 (FOCUS,
1997) be used for Step 3 exposure assessments.

If higher tier exposure assessments at Step 4 become necessary however, then anl of the fo
lowing models recommended in report DOC. 6476/VI/96 can be used, providing the user is
aware of their limitations and can justify their use with respect to specificrexena

Surface runoff: GLEAMS, PRZM, and PELMO.
Drainage: PESTLAY/PEARL, MACRO, and CRACKP.
Surface water fate: EXAMS, WASP, and TOXSWA.

1.5 Outline of the Report

Chapter 2 of this report describes the development of scenarios for Steps 1 and 2 of the tired
approach and their associated calculation tool called STEPS 1&2 in FOCUS. In cBapters
and 4 the development and characterisation of Step 3 scenarios is detailed, whereas chapter 5
describes how these scenarios are used to calculate exposure at Step 3 of the tiered approach.
Chapter 6 gives details of the test runs carried out using émarsas and tools developed by

the Group and presents the results of the comparisons of Step 1, 2 and 3 calculations for a
range of test compounds.

Selection of appropriate input data for pesticide parameters is a problematic area as all the
models used arsensitive to these values and relatively small changes in them can signif
cantly alter predicted concentrations. Advice on the selection of these input values is therefore
given in chapter 7 of the report. Similarly, most of the models and methodstpceaad -

veloped here are relatively new and have varying degrees of uncertainty attached to their use.
Chapter 8 covers this topic area.

If a substance in the evaluation process has to be taken to Step 4, Chapter 9 gives additional
information and guidase on what may be done at this level to perform the final assessment in
the decisiommaking process. Strictly speaking, the Working Group considers this step to be
outside its remit, but it was felt necessary to provide some guidance on this point toyindus
and regulatory bodies, expally on the role mathematical models may play at this stage.

Finally, in Chapter 10 the conclusions of the current work and recommendations for future
work are indicated. At the end of the report, several appendices ardeidavith technical

i nformation on the existing national scenar.i
specification of each scenario and parameterisation of the various models used. Also included

“ Note that the model PESTLA is no lper supported.
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in the appendices are the test protocol tamparing results from Steps 1, 2 and 3 and a set of
manuals for the software tools developed by the group.
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2. DEVELOPMENT OF STEP 1 AND 2 SCENARIOS

2.1 Introduction

As described in the remit of the Surface Water scenarios working group, Step 1 anda2 calcul
tions shoul d-caseser d vardti nfwor sathnd #Al oadi ngs ba
patternso respect iedfietbany dimate, cop pographyrorosoil typee s p
With this in mind the group developed two simple scenarios for calculating exposure in su

face water and sediment. The assumptions at both Steps 1 and 2 are very conservative and are
essentially basedround drift values calculated from BBA (2000) and an estimation of the
potential loading of pesticides to surface water viaofinerosion and/or drainage. This
Aromf o | oading represents any entryedod- pest.i
ter body at the edge of the field.

At Step 1 inputs of spray drift, remff, erosion and/or drainage are evaluated as a single loa

ing (sum of individual appl-caatdbows)imentoante
concentrations are calculatedf inadequate safety margins are obtained (Toxickgdsure

Ratios < trigger values), the registrant proceeds to Step 2. At Step 2, loadirgjmeadeas a

series of individual applications, each resulting in drift to the water body, followeduy a r
off/ferosion/drainage event occurring four days after the last application and based upon the
region of use (Northern or Southern Europe), season of application, and theterogption.

Again, if inadequate safety margins are obtained (Toxicity ExpdaRatios < tigger values),

the registrant proceeds to Step 3. Step 3 requires the use of deterministic models such as
PRZM, MACRO and TOXSWA.

Already at Step 1 and 2 concentrations can be calculated not only for the active compound but
also for metabales formed in the soil before runoff/drainage occurs. The user must define the
properties of the metabolite, including the maximum occurrence of the respective metabolite
in soil studies and the ratio of the molecular masses of parent and metabolite.

The fate of metabolites formed in the water body can also be taken into consideration at Step
1 and 2. The formation will be calculated in a similar way based on the maximum occurrence
of the metabolite in water/sediment studies.

The purpose of formalising Stdpand Step 2 calculations is to harmonise the methodd-of ca
culation and to avoid unnecessarily complex exposure assessments for plant protedtion pro
ucts for which large safety margins exist even at the earliest steps of evaluation.

In order to facilitaé the calculations for Step 1 & 2 scenarios, the Group has developed a
standalone Surface waterTool for ExposurePredictionsi Steps 1 & 2 (STEPS2 in FO-

CUS) for the derivation of PEC values in water and sediment based upon the chosen scenario.
The too] which is described in more detail in Appendix I, requires a minimum of input values
(molecular weight, water solubility, DTS, Koc, DT5Qedimentwater NUMber of applications,
application interval and application rate) and is designed to evaludteabibte substances

and metabolites. Some information on how to fill the necessary input parameters is already
summarised in the program description (Appendix I). More detailed information is given in
chapter 7 of the report. Appropriate doaicity teg endpoints are also required for thenzo

duct of Toxicity Exposure Ratio calatbons.

This chapter outlines the assumptions made in the preparation of SPEREDCUS.
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2.2 Standard assumptions common to both Steps 1 and 2

A set of assumptions for thveater body dimensionscommon to Step 1 and 2 were compiled

to derive the scenario. These are based upon a combination of existing concepts within the
EU and Member States and measured datasets available to the Group, together with expert
judgement. Thewre as fdows:

A water depth of 3@m overlying sediment of-bm depth was selected in order to comply
with existing risk assessment approaches within the EU and existing ecotoxicity testing r
quirements for sedimerlwelling organisms.

The sediment propees were selected to represent a relatively vulnerable sediment layer with
low organic carbon content for small surface waters in agricultural areas. Tablesa2d2
2.2-2 present experimental data that were considered in defining the sediment @dpertie
Step 1 and 2 calculations. Table -2.Zhows data from the experimental ditches of Alterra,
two years after establishment (Adriaaesel in prep) and Table 2-2 refers to the situation
seven years after establishment (Cretral, 1998). The sedient in the ditches was taken
from a mesotrophic lake and is a sandy loam in which-deateloped macrophyte vegetation
develops in summertime. The ditches are poor in nutrients. In Step 1 and 2 sediment layers of
5 cm are assumed. However for the distidoubf the chemicals between water and sediment
an effective sorption depth of only 1 cm is considered; Figurd 2l#ws the selected values
for the organic carbon content and bulk density of the sediment layer.

Table 2.21 Sediment properties as a fuioet of depth in the experimental ditches of
Alterra, two years after construction (average of four ditches with a total of

16 sediment cores per ditch, taken in the course of the growing season)

Sediment layer (cm) | Organic carbon Dry bulk density | Volume fraction
(%) (kg/dm®) of liquid phase
07 1 2.3 0.65 0.68
17 3 0.9 1.46 0.40
316 1.0 1.56 0.36
Below 6 1.1 1.54 0.36
Table 2.22 Sediment properties as a function of depth in the experimental ditches of

Alterra, seven years after construction (a\ggaf two ditches with a total
of 115 sedmnent cores per ditch, taken in the course of the growing season)

Sediment layer (cm) | Organic carbon Dry bulk density | Volume fraction
(%) (kg/dm®) of liquid phase

071 15 0.1 0.9

17 2 11 0.2 0.8

21 4 3 0.7 0.7

47 10 1 1.6 0.4

The width of the water body is not necessary for the evaluation of drift loadings as plant pr
tection product loadings are based upon a percentage of the application rate in the treated
field. However, a fixed field: water body ratip0:1) has been defined for raff, erosion or
drainage losses to reflect the proportion of a treated field from which pesticides are lost to su
face water. This number was selected initially by expert judgement and was subsequently
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validated by model ms of PRZM, MACRO and TOXSWA. The standard assumptions
common to both Step 1 & 2 scenarios are illustrated in figuré.2.2

A
Standard assumptions for water body
30 cm sediment
Water depth (cm): 30
Sediment depth (cm): 5
il Sediment OC (%): 5
. Sed. bulk density (g/ml): 0.8
5cm; : . .
Ratio of field:water body: 10
5% oc
BD =0.8

Figure 2.21.  Standard assumptions used in Steps 1 and 2 scenarios

2.3 Step 1 Assumptions

At Step 1 iputs of spray drift, riioff, erosion and/or drainage are evaluated as a single loa

ing to the watceas eoo dsyu rafnadc efi woartsetr andu-sedi me
lated. The loading to surface water is based upon the number of applicatiompdiedulity

the maximum single use ratmless3 x DT50 in sediment/water systems (combined water +
sediment) is less than the time between individual applications. In such a casedithem

individual application rate is used to derive the maximum PE@Qe=® is no potential forca

cumulation in the sediment/water system. For first order kinetics the value of 3 * DT50 is
comparable to the DT90 value.

2.3.1 Drift loadings.

Four crop groups (arable, vines, orchards and hops, representing different typpsicat a

tion), plus seed dressings and aerial applications have been selected as drift classesfor evalu

tion at Step 1 and 2. Drift values have been calculated at theed@entile from BBA (2000)

(see section 5. 4). Valruebsl & oar cap sl na nidh oa s3m a
for vines, orchards and hops have been selected in accordance with redations from

the ECCO groups, because these represent the minimum default distance taking into account
the ubiquitous presence of natural busferSeed and granular treatments will always have

drift of 0% for all treatments and aerial drift loadings have been set to 33.2% for alkapplic

tions. This latter value has been calculated using the AgDrift model (SDTF, 1999) ad corr
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sponds to a distan@d 3 m from the edge of the treated field. As with all FOCUS scenarios, it
assumes Good Agricultural Practice, which for aerial application means there is no overspray.

The selected values are shown in table 213.1

Table 2.3.31  Step 1: drift input intsurface water

treatment)

Crop / technique Distance cropwater Drift
(m) (% of application)
Cereals, spring 1 2.8
Cereals, winter 1 2.8
Citrus 3 15.7
Cotton 1 2.8
Field beans 1 2.8
Grass / alfalfa 1 2.8
Hops 3 19.3
Legumes 1 2.8
Maize 1 2.8
Oil seed rape,ming 1 2.8
Oil seed rape, winter 1 2.8
Olives 3 15.7
Pome / stone fruit, early applications 3 29.2
Pome / stone fruit, late applications * 3 15.7
Potatoes 1 2.8
Soybeans 1 2.8
Sugar beet 1 2.8
Sunflower 1 2.8
Tobacco 1 2.8
Vegetables, bulb 1 2.8
Vegetables, fruiting 1 2.8
Vegetables, leafy 1 2.8
Vegetables, root 1 2.8
Vines, early applications * 3 2.7
Vines, late applications * 3 8.0
Application, aerial 3 33.2
Application, hand (crop < 50 cm) 1 2.8
Application, hand (crop > 50 cm) 3 8.0
No drift (incorporation, granular or se 1 0

*  NOTE: for the distinction between early and late references is made to theiBB@#$ as mentioned in

Table 2.4.21.

All inputs are assumed to occur at the same time but their initial disbribogitween the su

face water and sediment compartments is dependent upon the route of entry and swrption ¢
efficient (Koc) of the compound. Drift inputs are loaded into the water where they aee subs
quently distributed (after 1 day) between water andnsedn t
Koc. This assumption is refined at Step 2 (see section 2.4.1). Although the rate ai-distrib

accordi

ng

t o

t

tion of drift events between water and sediment is reduced at Step 2 the assumption that the
runoff event occurs simultaneouslytivdrift at Step 1 always results in the most conservative

23

h



assessment. The maximum RE@alue is always highest on the day of application (day 0).
A warning message informs the user when RE&ceeds the solubility limit for the oo

pound as input byhe user.

2.3.2 Run-off/erosion/drainage loading.

At Step 1 the rwoff/erosion/drainage loading to the water body was set at 10% of thie appl
cation for all scenarios. This is a very conservative estimate for a single loading and is based
on maximum reportetotal losses of 8% to 9% for drainage (see section 6.4.1) and 3% to 4%
for runoff (see section 6.4.2). The roff/erosion/drainage entry is distributed instantaneously
between water and sediment at the time of loading according to the Koc of the cdnigemin

Fig 2.3.21). In this way compounds of high Koc are added directly to the sediment whereas

compounds of l ow Koc

ar e

adedd /do at hagaat wa

relationship between Koc and the distribution between water and sedsnealculated as

follows:

Fraction of runoff in water = W

(W + (&4.0c.Koc))

where: W = mass of water (309)
Ser = mass of sediment available for partition (0.89)
Oc = organic carbon content of sedimenD&)
Koc = pesticide organic carbon partition coefficient {a).
10— o=
0.8 \ ,

0.2 7

— Surface
water

= = Sediment

00 +—=m=——== T

1000
Koc

Figure 2.3.21
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2.3.3 Degradation in water and sediment compartments.

At Step 1, degmation in the water and sediment compartments is dependent on the
DT50sedimentwate{COMbined water + sediment value). Degradation in both compartments is
assumed to follow simple first order kinetics. The program calculates and reports istantan
ous comentrations and time weighted average concentrations in surface water and sediment at
intervals of 1, 2, 4, 7, 14, 21, 28, 42, 50 and 100 days after application. At Step 1 the max
mum PEG,, and PEGgimenicONcentrations are mostly found on the day ofiagfon (day 0).

2.4 Step 2 Assumptions

At Step 2 inputs of spray drift, ruwif, erosion and/or drainage are evalua#sda series of
individual loadingscomprising drift events (number, interval between applications and rates
of application as definechiStep 1) followed by a loading representing a-otfn erosion
and/or drainage event four days after the final application. This assumption is similar to that
developed by the United States EPA in their GENEEC model (Parker, 1995). Degradation is
assumd to follow firstorder kinetics in soil, surface water and sediment and the registrant
also has the option of using different degradation rates in surface water and sediment.

24.1 Drift loadings.

The fraction of each application reaching the adjacen¢nstboth a function of method and
number of applications. The same criteria
ferent types of application (arable, vines, orchards and hops, representing different types of
application plus seed dressingglaaerial applications) as were used in Step 1. The methods
used to derive drift values for each type of application are presented in Section 5@- In su
mary, percentage drift values have been calculated for up to 25 individual applications of a
pesticideto arable, vines, orchard and hops such that the drift from the total numberieof appl
cations represents the'®percentile. The data have then been simplified as shown in table
2.4.21.

Thus, a single application to an arable crop results in a drdirigaof 2.8 % of the applied
amount (98 percentile drift for 1 m no spray zone) to the water body, whereas, fourapplic
tions to an arable crop will each result in a drift loading.8 of the applied amount (total

for four loadings is 90 percentil@¢ or a total drift loading of 7.6 % of a single application.
Depending on the compound's properties therefore, the resulting surface water concentrations
may be lower for multiple applications than for the respective single application. For such
situations the user should also consider surface water concentrations calculated for the single
drift event and consequently, a routine has been incorporated into the STERPEOCUS
software to do this aomatically.

Seed and granular treatments will always hdn of 0% for all treatments and aerial drift
loadings have been set to 33.2% for all applications. This latter value corresponds-to a di
tance of 3 m from the edge of the treated field and, as with all FOCUS scenarios, assumes
Good Agricultural Practie, which for aerial application means there is no overspray. 8&he a

rial drift data are not adjusted for multiple applications because there are no distribution data
reported in the 4Drift model (SDTF, 1999).

The Working Group considers that Step 2 caliboies are an integral part of the sequential

refining process for calculating P& wher eby exposure asslessmen
istcworstcased® to scenarios of increasing Oreald]
any mitigation measurésased on i ncreasing the distances

used with t hea9oe@ asdinedfar StepuBgseadsection 9.4).
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Table 2.4.31  Step 2: drift input into surface water

Crop / technique Dis- Number of application per season
tance to
water
(m) 1 2 3 4 5 6 7 >7
28 | 24 | 2.0 19 |18 | 16 | 16 |15
28 | 24 | 2.0 19 |18 | 16 | 1.6 |15

cereals, spring
cereals, winter

citrus 1571121 | 11.0 | 10.1 | 9.7 | 9.2 9.1 |87
cotton 28 | 24 | 2.0 19 |18 | 1.6 16 |15
field beans 28 | 24 2.0 19 |18 | 1.6 16 |15
grass / alfalfa 28 | 24 2.0 19 |18 | 1.6 16 |15
hops 19.3| 17.7 | 159 | 154 |15.1| 149 | 14.6 |135
legumes 28 | 24 | 2.0 19 |18 | 1.6 16 |15
maize 28 | 24 | 2.0 19 |18 ] 16 16 |15

28 | 24 2.0 19 |18 | 16 16 |15
28 | 24 2.0 19 |18 | 16 16 |15
1571121 | 11.0 | 10.1 | 9.7 | 9.2 9.1 |87
290.2| 255 | 24.0 | 23.6 |23.1| 22.8 | 22.7 |22.2
15.7] 121 | 11.0 | 10.1 | 9.7 | 9.2 9.1 |87

oil seed rape, spring

oil seed rape, winter
olives

pome / stone fruit, (early)
pome / stone fruit (late)

potates 28 | 24 2.0 19 |18 | 16 16 |15
soybeans 28 | 24 2.0 19 |18 | 16 16 |15
sugar beet 28 | 24 2.0 19 |18 | 16 16 |15
sunflower 28 | 24 2.0 19 |18 | 16 16 |15
tobacco 28 | 24 2.0 19 |18 | 16 16 |15

28 | 24 2.0 19 |18 ] 16 16 |15
28 | 24 2.0 19 |18 | 16 16 |15
28 | 24 2.0 19 |18 | 16 16 |15
28 | 24 2.0 19 |18 | 16 16 |15
271 25 2.5 25 24| 23 23 |23
80| 71 6.9 66 |66 | 64 6.2 | 6.2
33.2| 33.2 | 33.2 | 33.2 |33.2| 33.2 | 33.2 |33.2
28 | 24 2.0 19 |18 | 16 16 |15

vegetables, bulb
vegetables, fruiting
vegetables, leafy
vegetables, root
vines, early applications
vines, late applicatits
application, aerial
application, hand

(crop <50 cm)
application, hand

(crop > 50 cm)
no drift (incorpordion, gram- 1 0 0 0 0 0 0 0 0

lar or seed trament)
*  NOTE: for the distinction between early and late references is made to theiBB@#$ as mentioned in

Table 2.4.21.

Rwwwkr R R R R RR R R VW W R R R R W R [R R Wk~

w

80| 71 6.9 66 |66 | 6.4 6.2 | 6.2

In common with the Step 1 calculator, drift inputs are loaded into the water colhene

they are subsequently distributed between w:
Koc. However the process of adsorption to sediment at Step 2 is assumed to take longer than

1 day (as assumed at Step 1). This is consistent with the ratetiobping of pesticidesd»

tween water and sediment observed in laboratory water sediment studies and outdsor micr
cosms. The calculator assumes that following a drift ettemyesticide is distributed inrsu

face water into two theoretical compartnent fiavai |l abl eo for nsorpti
avail ab ptiendo sédoment.s o r

Magy = K S\I\A M
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Musw = (1K) & M

where Msw = total mass of pesticide in surface water,
Mas,, = mass available for sorption,
Mus, = mass unavailable for sorption and
K = distribution coefficient.

A series of simulations were conducted with values for K of 1/3 to 1 and were compared to
the results of laboratory sediment/water studies for weakly and strongly sorbing compounds.
Based on the results of these tests tagettith comparisons of the predicted RE@alues

for the test compounds described in Chapter 6 it was determined that a value for K of 2/3
should be used as a default value at Step 2.

As with Step 1, a warning message informs the user wheg,/f€Ceedstte solubility limit
for the compound.

2.4.2 Crop-interception

In contrast to Step 1, the amount of pesticide that enters the soil at Step 2 is corrected for crop
interception. For each crop, 4 interception classes have been defined depending on the crop
stage. Crop interception will decrease the amount of pesticide that reaches the soil surface and
thus ultimately enters the surfaceter body via ruroff/drainage.

The values used for crop interception at Step 2 are given in tablel2.4.@hould be note

that the interception percentages used by STERIN1IFOCUS are not the same as those
listed in the FOCUS groundwater report (FOCUS, 2@B&0inore recent literature (Lindexs

al, 2000) has been used to compile the numbers and the Group wanted ta aypk co-
servative approach to interception at this early stage of the stepped approach to exposure ca
culation.

243 Run-off/erosion/drainage loading.

Four days after the final application, a +offierosion/drainage loading is added to the water
body. This loading is a function of the residue remaining in soil after all of the treatments
(g/ha) and the region and season of application. The differentfffdinainage percentages
applied at Step 2 are listed in table 2-4.3They have been calibratedagnst the results of
Step 3calculations ase@bcribed in section 1.3.3 and in more detail in chapter 6.

The user selects from two regions (Northern EU and Southern EU according to the definitions
given for crop residue zones in the SANCO Document 75288#v.7, SANCO, 2001) and
three seasons (March to May, June to September and October to February).

In common with Step 1, the rwoff/erosion/drainage entry is distributed between water and
sediment at the time of loading according to the Koc of the canghoAn effective sorption

depth of 1 cm is used for the distribution between both phases. In this way compounds of high
Koc are mostly added directly to the sediment whereas compounds of low Koc are mostly
added to the watoff/drainagpd uwmat é m (¢ diepe 6friugqur e 2.
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Table 2.4.21

Step 2: crop interception

crop no minimal intermediate full
interception| crop cover | crop cover | canopy
BBCH-code * 007 09 107 19 2071 39 407 89
Cereals, spring and winter 0 0.25 0.5 0.7
Citrus 0 0.7 0.7 0.7
Cotton 0 0.3 0.6 0.75
Field beans 0 0.25 0.4 0.7
Grass / alfalfa 0 0.4 0.6 0.75
Hops 0 0.2 0.5 0.7
Legumes 0 0.25 0.5 0.7
Maize 0 0.25 0.5 0.75
Oil seed rape, spring and winter 0 0.4 0.7 0.75
Olives 0 0.7 0.7 0.7
Pome / stone fruit, early anaté 0 0.2 0.4 0.7
Potatoes 0 0.15 0.5 0.7
Soybeans 0 0.2 0.5 0.75
Sugar beet 0 0.2 0.7 0.75
Sunflower 0 0.2 0.5 0.75
Tobacco 0 0.2 0.7 0.75
Vegetables, bulb 0 0.1 0.25 0.4
Vegetables, fruiting 0 0.25 0.5 0.7
Vegetables, leafy 0 0.25 0.4 0.7
Vegetdles, root 0 0.25 0.5 0.7
Vines, early and late 0 0.4 0.5 0.7
Application, aerial 0 0.2 0.5 0.7
Application, hand 0 0.2 0.5 0.7
(crop <50 cm and > 50 cm)

No drift (incorporation /seed treatment) 0 0 0 0

*  NOTE: indicative, adapted coding, the BB&Hdes mentioned do not exactly match (BBCH, 1994).

Table 2.4.31

Step 2: ruroff/drainage input into surface water

Region/season

% of soil residue

North Europe, Oct Feb.

North Europe, Mar- May

North Europe, JuneSep.

South Europe, Oct.Feh

South Europe, Mar.May

South Europe, JuneSep.

No Runoff/drainage

OlW|lh|AIN|IN|OT

24.4 Degradation in water and sediment compartments.

At Step 2, degradation in the water and sediment compartments is dependent on the individual
DT50yater and DT5Qeginent from the laboratory water/sediment study although the combined
water + sediment value can still be used in the absence of such data. Degradation in both
compartments is assumed to follow simple first order kinetics. Residues in soil araiaccum
lated anl degraded with each subsequent application. Degradation is dependent @.DT50
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Four days after the last application the percentage of the soil residue, as shown in table 2.4.3
1 is taken as the ruoff/erosion/drainage laing into the water body.

The program calculates the daily concentrations in surface water and sediment and then calc
lates and reports the maximum tkweighted average concentrations for the specified time
periods. It also reports the time of the maximum concentration in watesedimdent and the

actual concentrations 1, 2, 4, 7, 14, 21, 28, 42, 50 and 100 days after the maximum peak in
each phase (water and sediment) as the default option. However, as an alternative option it is
also possible to estimate the maximum TWA concéntra based on a moving time frame.

In addition to the above mentioned default times for the estimation of TWA concentrations
the user can also select an individual time period.

If a product is used across both regions or two or more seasons then tlzec8teplation

should be repeated as appropriate. In this way, the Step 2 calculation can also be used to
identify the worstcase (according to the loadings defined in a{opkable) or to determine

which combination of uses require further evaluatio8tap 3.
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3. IDENTIFICATION OF STEP 3 SCENARIOS

In developing a set of scenarios for Step 3, the aim of the working group was to produce a
l i mited numbercasedreatiatecwawbestscenari os
tative of agriculture as practised inet major production areas of the EU. These scenarios
should take into account all relevant entry routes to a surface water body, as well ag-conside
ing all appropriate target crops, surface water situations, topography, climate, soil type and
agricultural management practices. The lack of comprehensive databases that characterise
most of these agrenvironmental parameters at a European level meant that it was net poss
ble to select representative wecstse scenarios in a rigorous, statistichyged mamer. The

group therefore adopted a pragmatic approach to selection, using very basic data gources t
gether with expert judgement. Additional factors that were taken into account when selecting
scenarios were:

e There should not be more than one scenariccpentry within the EU but with a max
mum of 10 scenarios in total. This was not achieved, as there are two scenarios for France
reflecting Northern and Southern European characteristics.

e Scenarios should reflect realistic combinations ofaffrand draimge, recognising that
these processes dominate in different parts of Europe.

e Wherever possible, selected scenarios should be represented by specific field sites with
monitoring data to allow subsequent validation of themaido.

It was also decided thatputs to surface water bodies from spdat would be incorporated
as an integral part of all of the scenarios. Data for this input route would come from tables
based on the experimental data from Germany (BBA, 2000).

3.1 Data Sources.

Selection of re@sentative realistic worstase scenarios was based on a number of broad data
sets that cover all areas of the European Community. The data sets are briefly deseribed b
low, grouped according to the environmental characteristics they represent:

3.1.1 Climate
e Average annual precipitation

This data was calculated from data collated by the Climatic Research Unit (CRU) at the
University of East Anglia, UK as part of the Climatic Impacts LINK Project funded by the
UK Department of the Environment. The datalakl at a resolution of 0.5° longitude by

0.5° latitude and include lorigrm monthly averages of precipitation, temperature, wind
speed, sunshine hours, cloud cover, vapour pressure, relative humidity and frost days
based mainly on the period from 196119990 (Hulmeet al, 1995). The database was d

rived from various sources and is based on daily data from between 957 and 3078 weather
stations across Europe, depending on the specific variable.

e Daily maximum spring rainfall

Values were calculated bymd i ni ng data for O6springb6 pre
GISCO databases with daily rainfall data for the years -19PL for a set of European

stations available from the National Climatic Data Centre at Ashville in the USA (Knoche

et al, 1998).

e Average pring (March, April, May) and autumn (Sept., Oct., Nov.) temperatures
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This data was calculated from the monthly temperature in the climatic dataset compiled
by the Climatic Research Unit (CRU) at the University of East Anglia, in the UK as part
of the Clmatic Impacts LINK Project (se®verage annual precipitatiopection above).

e Average annual recharge

Values for this parameter were calculated from a monthlywgatiérbalance model using

a uniform deep loamy soil as a standard. The data collated by(€&Rldbove) were used

as sources for the model and the evapotranspiration input data was calculated according to
the method of Thornthwaite (Thornthwaite, 1948; Thornthwaite & Mather, 1957).

3.1.2 Landscape characteristics
e Slope

Data for slope were caltated from elevation data obtained from the USGS. This dataset
has a resolution of 120 pixels per degree and was used to create average slope within a
5km x 5km resolution grid. (Katheet al, 1998).

e Soil texture, drainage status and parent material

Information on general soil properties such as soil texture and parent material, together
with those areas containing cropped soils with some type of field drainage system i
stalled, were derived from the Soil Geographic Database for Europe (let 834 998)

3.1.3 Land use and cropping
e Land cover

Data relating to actual land use within Europe at a resolution of 1 km by 1 kmbwas o
tained from the United States Geological Service (USGS) EROS Data Centre as part of its
Eurasia land cover characteristics databal$ has been derived from the Normalise® Di
ference Vegetation Index (NDVI) data from Advanced Very High Resolution Radiometer
(AVHRR) satellite imagery spanning a twela®nth period from April 1992 through
March 1993.

e Cropping

Data on the main range$ crops grown in different parts of the European union were d
rived from the REGIO databases collated and administered through the Statistical Office
of the European CommunitiespyROSTAT. Relevant data are held in two main data sets;
AGRRLANDUSEaNdAGRI2CROPS

3.2 Methods

The pragmatic approach adopted to identify scenarios is illustrated in Figute 3rttial
scenario selection was based principally upon climate using temperature and recharge t
gether with soil drainage status to identify broadirtige scenarios, and temperature and
rainfall together with slope to identify broad roff scenarios. The USGS land cover data
was used to exclude namopped areas (pasture and forest) from consideration. Intersection
of the data for land cover, slgpdrainage status and climate showed that:

e Cropped land has a wide range of average autumn and spring temperature from less than
6.6°C in the north to greater than 1Z5in the south.

e Cropped land occurs generally in areas with less than 1,000mm of eenaggal rainfall,
but in marginal areas can have up to 1500mm.
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Cropped land with drainage occurs generally in areas with less than 250mm of average
annual recharge, but in marginal areas can have up to 500mm.

Cropped land does not occur in areas with ayerslopes greater than 15%.

Cropped land with drainage occurs predominantly on areas with slopes of 4% or less.

Classify agreenvironmental
characteristics according to
their relative worstase mature

Representative
European Btasets

Pragmatic choice of 10
realistic combinabns in
agricultural regions

Overlay datasets and
identify realistic gtions

10 scenarios identified according to the wors
case nature of their inherent agmovironmental
charactestics:

Climate Slope Soll

Figure 3.21.  Pragmatic methodology for identifying realistic worst case surface water

saenarios for Europe

Based a this analysis, sets of climatic and slope ranges were defined to differentiate drainage
and runoff scenarios as shown in tables-32,23.22 & 3.2-3.

Table 3.21 Climatic temperature classes for differentiating agricultural scenarios
AVERAGE AUTUMN & SPRING TEMPERATURE
Range°C Assessment
<6.6 Extreme worstase
6.61 10 Worst case
107 12.5 Intermediate case
>12.5 Best case
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Table 3.22

Climatic classes for differentiating agricultural drainage and runoff scena

i0s
AVERAGE ANNUAL RECHARGE(drainage AVERAGE ANNUAL RAINFALL (Run-off)
Range mm Assessment Range mm Assessment
>300 Extreme worst case | >1000 Extreme worst case
20071 300 Worst case 80071 1000 Worst case
1007 200 Intermediate case 6007 800 Intermediate case
<100 Best case <600 Best @ase
Table 3.23 Slope classes for differentiating agricultural runoff scenarios
SLOPE (RUN-OFF)
Range % Assessment
>10 Extreme worst case
47 10 Worst case
21 4 Intermediate case
<2 Best case

The distribution of each of these climatic and slopeyeanwithin the agricultural areas of
Europe is shown in figures 32and 3.23.

Appropriate soil types for either drainage or -affi scenarios were then identified using
broad textural, structural and organic matter characteristics. Appropriate chstiastarere
considered to be those that represent a realistic \wvasst for the identified input routekta

ing into account the models used to calculate inputs from that route. The soil characteristics
used to classify relative worst cases for drainagkeranoff are given in tables 32and 3.2

5.

Table 3.24

Relative worstase soil characteristics for Drainage

Soil Characteristics

Assessment

Coarsely structured 0cr paskfiom| Extreme worst
on impermeable fistrates case
Clays and heavy loams with {pass flow over shallow groundwat Worst case
Sands with small organic matter content over shallow groundwz Worst case

Light loams with small organic matter content and sompdss
flow on slowly perneable substrates

Intermediate cas¢
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Table 3.25 Relative worstase soil characteristics for Runoff

Soil Characteristics Assessment

Soil hydrologic group D(heavy clay soils) Extreme worst
case

Soil hydrologic group C (silty or medium loamy soils with low Worst case

organic natter content).

Soil hydrologic group B (light loamy soils with small clay and Intermedate case
moderate mgyanic matter content)

By examining the combination of soil, climatic and slope characteristics across the European
Union, 10 broad smarios that integrate a realistic combination of inherent worst case-chara
teristics for drainage and rwoff were identified. Six of the scenarios characterise inputs from
drainage and spray drift whilst four characterise inputs from runoff and spfay Thie n-

herent characteristics of each scenario are summarised in Taifle \8tiZIst their inherent
relative worst case nature is assessed in Tables &2l 3.28. The selection process ident

fied that scenarios combining extreme warase charactistics in every case do not occur in
agricultural areas. This is because a combination of extreme environmental conditions means
that most types of agriculture are not feasible. For example, a-worektreme worstase

soil for drainage scenarios preged its combination with an extreme wecsise for recharge,
because such extreme Owetd climate and soil
land.

Once the 10 broad scenarios had been sel ect e
each one. In most cases these sites were chosen because extensive monitoring data was avai
able to facilitate model parameterisation and possible future validation of PEC calculations.

The field sites chosen to represent each scenario are:

D1 Lanna

D2 Brimstone

D3 Vredepeel

D4 Skousbo

D5 La Jailliere

D6 Vayia, Thiva

R1 Weiherbach

R2 Valadares, Porto
R3 0Ozzano, Bologna
R4 Roujan

At this stage, representative fAnedge of fiel
the selected 10 scenarios. In thesence of data bases mapping the characteristics of surface

water bodies over the whole of Europe, expert judgement was used to identify three categ
ries of fiedge of fieldod surface water body -
are ponds (stett or slow moving), ditches (relatively slow moving) and first order streams

(fast moving). The presence or absence of these three categories of water body at each site
was then assessed from local knowledge and validated by examining detailsddleidaps

of the relevant areas (see section 4.4.2).

> Descriptions of soil hydrologic groups are according to the PRZM manual (@aedel1 995)

34



Autumn and Spring temperature oC
[ < 6.6 Extreme Worst Case
[]6.6-10 Worst Case

[ 10-12.5 Intermediate Case
[ 1>125 BestCase

Average Annual Rainfall (Run-off)

[ > 1000 Extreme Worst Case
[_1800-1000 Worst Case
[T

[C1 600 - 800 Intermediate Case
[ ]<600 BestCase

Fig. 3.22.

Distribution of temperature and rainfall climatic ranges within the agricu

tural areas of EuropeThe location of the meteorological stations used to
characterise each scenario (see sectioh.2) is also shown.
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Average Annual Recharge (mm)

[ > 300 Extreme Worst Case
[C_1200-300 Worst Case
[1100-200 Intermediate Case
a [ ]<100 BestCase

Slope %

[] =2 BestCase

[ 2- 4 Intermediate Case
[ 14-10 Warst Case

I - 10 Extreme Worst Case

Fig. 3.23. Distribution of average annual recharge and slope ranges within the agr

cultural areas of EuropeTlhe location of the meteorological stations used to
characterise each scenario (see section 4.1.2) is also shown.
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Table 3.2-6

Inherent Agreenvironmental characteristics of the Surface watenados.

Sce- Mean spring | Mean annual | Mean annual | Slope Soil
nario & autumn rainfall (mm) recharge (%)
temp.(°C) (mm)
D1 <6.6 60071 800 1007 200 071 0.5 | Clay with shallow
groundwater
D2 6.67 10 60071 800 20071 300 0.57 2 | Clay over impe
meable substrate
D3 6.67 10 60071 800 20071 300 071 0.5 | Sand with shallow
groundwater
D4 6.67 10 60071 800 1007 200 0.57 2 | Light loam over
slowly permeable
substrate
D5 107 12.5 6007 800 1007 200 214 Medium loam
with shallow
grourdwater
D6 >12.5 60071 800 20071 300 07 0.5 | Heavy loam with
shallow groun-
water
R1 6.67 10 60071 800 10071 200 21 4 Light silt with
small organic
matter
R2 107 12.5 >1000 >300 107 15 | Organierich light
loam
R3 107 12.5 80071 1000 >300 47 10 | Heavy loam with
small organic
mater
R4 >12.5 60071 800 1007 200 471 10 Medium loam
with small organig
matter
Table 3.27. Relative inherent worstase characteristics for nairrigated drainage se-
narios
Scenario Temperature Recharge Soll
D1 Extreme worst casq Intermediate case Worst case
D2 Worst case Worst case Extreme worst case
D3 Worst case Worst case Worst case
D4 Worst case Intermediate case Intermediate case
D5 Intermediate case| Intermediate case Worst cae
D6 Best case Worst case Worst case
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Table 3.28 Relative inherent worstase characteristics for neirigated run-off se-
narios

Scenario | Temperature Rainfall Soll Slope

R1 Worst case Intermediate cas Worst case Intermediate cas

R2 Intermediatecase| Extreme worst | Intermediate casi Extreme worst
case case

R3 Intermediate casi Worst case Worst case Worst case

R4 Best case Intermediate cas Worst case Worst case

Finally, using local knowledge and the REGIO cropping databases, each of the #@ddent
soil/climate scenarios were characterised in terms of the main range of crops they support (see
section 3.3).

3.3 Outline characteristics of the scenarios.

D1

Climate Cool with moderate precipitation.

Representative Field Site & Weather Station  Lanna, Sweden.

Solil type Slowly permeable clay with field drains. Seasonally waterlogged by
grourdwater.

Surface water bodie&ield ditches and first order streams.

Landscape Gently sloping to level land.

Crops Grass, winter and spring cereals andngpoilseed rape.

D2

Climate Temperate with moderate precipitation.

Representative Field Site & Weather Station  Brimstone, UK.

Solil type Impermeable clay with field drains. Seasonally waterlogged by water
perched over impermeable massive clay sutestra

Surface water bodie&ield ditches and first order streams.

Landscape Gently sloping to level land.

Crops Grass, winter cereals, winter oilseed rape, field beans.

D3

Climate Temperate with moderate precipitation.

Representative Field Site & Wbar Station

Solil type

terlogged by groundwater.
Surface water bodiegield ditches.

Vredepeel, Netherlands.
Sands with small organic carbon content and field drains. Subaoeil w

Level land

Grass, winter & spring cereals, winter arisg oilseed rape, pat

toes, sugar beet, field beans, vegetables, legumes, maize, pome/stone
fruit.

Landscape
Crops
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D4

Climate Temperate with moderate precipitation.

Representative Field Site & Weather Station = Skousbo, Denmark.

Solil type Light loam, slowly permeablat depth and with field drains. Slight
seasonal water logging by water perched over the slowly permeable
substrate.

Surface water bodiegirst order streams and ponds.

Landscape Gently sloping, undulating land.

Crops: Grass, winter & spring cereals,inter and spring oilseed rape, got
toes, sugar beet, field beans, vegetables, legumes, maize, pome/stone
fruit.

D5

Climate Warm temperate with moderate precipitation.

Representative Field Site & Weather Station La Jailliere, France.

Soil type Medium leam with field drains. Hard, impermeable rock at depth.
Seasonally waterlogged by water perched over the impermedile su
strate.

Surface water bodieirst order streams and ponds.

Landscape Gently to moderately sloping, undulating land.

Crops Grass, witer & spring cereals, winter and spring oilseed rapg, le
umes, maize, pome/stone fruit, sunflowers.

D6

Climate Warm Mediterranean with moderate precipitation.

Representative Field Site & Weather Station  Thiva, Greece.

Solil type Heavy loam over clay wh field drains. Seasonally waterlogged by
grourdwater.

Surface water bodie§ield ditches.

Landscape Level land.

Crops Winter cereals, potatoes, field beans, vegetables, legumes, maize,
vines, citrus, olives, cotton.

R1

Climate Temperate with modate precipitation.

Representative Field Site & Weather Station  Weiherbach, Germany.

Solil type Free draining light silt with small organic matter content.

Surface water bodiegirst order streams and ponds.

Landscape Gently to moderately sloping, undiing land.

Crops Winter cereals, winter & spring oilseed rape, sugar beet, potatoes, field
beans, vegetables, legumes, maize, vines, pome/stone fruit, sunflowers,
hops.

R2

Climate Warm temperate with very high precipitation.

Representative Field Site &eather Station Porto, Portugal.

Solil type Free draining light loam with relatively large organic matteiteot.

Surface water bodiegirst order streams.

Landscape Steeply sloping, terraced hills.

Crops Grass, potatoes, field beans, vegetableguntees, maize, vines,

pome/stone fruit.
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R3

Climate Warm temperate with high precipitation.

Representative Field Site & Weather Station  Bologna, Italy.

Soll type: Free draining calcareous heavy loam.

Surface water bodie§irst order streams.

Landscape Moderately sloping hills with somertaces.

Crops Grass, winter cereals, winter oilseed rape, sugar beet, potatoes, field

beans, vegetables, legumes, maize, vines, pome/stone fruit, sunflower,
soybean, tobacco.

R4

Climate Warm Mediterranean with modéegprecipitation.

Representative Field Site & Weather Station  Roujan, France.

Soil type Free draining calcareous medium loam over loose calcareous sandy
substrate.

Surface water bodie§irst order streams.

Landscape Moderately sloping hills with somertaces.

Crops Winter & spring cereals, field beans, vegetables, legumes, maize,

vines, pome/stone fruit, sunflower, soybean, citrus, olives.

In summary, based on the geographic distribution of agricultural soils, slopes and climatic
conditions across Eape, a total of six unique drainage scenarios and four unique rueeff sc
narios were identified for use in FOCUS. However, it is important to note that the number of
crop/scenario combinations associated with each type of scenario are essentiallyl identica
with a total of 57 crop/scenario combinations for drainage and 58 crop/scenario combinations
for runoff (see table 4.2-1).

3.4 Location of the scenarios

The distribution of the 10 surface water scenarios within Europe was examined using the data
source identified in section 3.1. Maps of the climatic classes used to define each scenario are
shown in figures 32 and 3.23. The general soil properties used to characterise eaeh sc
nario (see tables 32 & 3.2-5) were used to identify relevant soilrditites that characterise

Soil Typological Units (STUs) within the 1:1,000,000 scale Soil Geographic Database of
Europe (Le Bast al, 1998). These relationships are shown in Tabl€3.4

Having identified the climatic and soil characteristics represdmteshch Scenario, the final

stage in identifying areas represented by them was to ensure that each of the selected STUs in
the 1:1,000,000 scale Soil Geographic Database of Europe is also associated with at least
some of the crops that characterise eaemario. This was also done through the STUhattri

ute database of the Soil Geographic Database of Europe. In this database, each STU is cha
acterised by two | and use classes defining
use classes includedl the Soil Geographic Database of Europe are defined in Tableghd

those used to identify the associated STUs for each Scenario are shown in T&)l®-3.4
gether with the range of crops defined for each scenario (see section 3.3).

The distributionof each Scenario within Europe was then mapped using the ArcView GIS
software. Initially, the soil types corresponding to each scenario were selected by identifying
all map units in the 1:1,000,000 scale Soil Geographic Database of Europe that contained a
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Table 3.41. Land Use classes included in the Soil Geographic Database of Europe

1.Pasture, graand | 8. Garrigue 15. Cotton
2. Poplars 9. Bush, Macchia 16. Vegetables
3. Arable land 10. Moor 17. Olive trees

4. Wasteland, scrul 11. Halophile grasslah | 18. Recreation

5. Forest, coppice | 12. Arboriculture, echard | 19. Extensive pasture, rough grazing

6. Horticulture 13. Industrial crops 20. Dehesa (agricultugasture system in Spair
7. Vineyards 14. Rice 21. Artificial soils for orchards in South &a
Spain

STU with attributes corresponding to those defined in Table? 34d 3.43. Each of the
resulting ten soil scenarios were then refined by intersecting them with the relevant climatic
zones for each scenario defined in Table13.8sing the ®RU 0.5° longitude by 0.5° latitude

grid dataset. The resulting maps (Figs-B# 3.410) show the distribution of areas within
Europe that are relevant to each of the ten Scenarios. The maps do not mean thatrthe scena
ios are relevant to 100% of theeas highlighted. Rather they indicate that in any of the areas
highlighted, some part of the agricultural landscape corresponds to the soil, climate and at
least one of the cropping characteristics of the specified scenario.

Finally, the complete extewmif all drainage scenarios, all runoff scenarios and all 10 surface
water scenarios are shown in figures-34 to 3.413.
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Table 3.42.

General soil properties of the FOCUS surface water scenarios and their

corresponding STU attributes in the Soil Gequrig Database of Europe.

Scenario General Corresponding STU attributes
location soil properties Soil Texture Parent Water man- | Water
class material agement regime
D1 Clay soil with All 4 All WM1: 1 2,3,4
groundwater at sta WM2:1,4,5
low depth WM3: 2, 3, 4
D2 Clay soil over a soft All 4 310, 312,| WM1: 1 2,3,4
impermeable clay 313,314 | WM2: 1,4,5
substrate WM3: 2, 3, 4
D3 Sandy soil with Arenosol or Pd- 1 All WM1: 1 2,3,4
groundwater at sha zol WM2:1,4,5
low depth WM3: 2, 3, 4
D4 Medium loamwith a All 2 All WM1: 1 2,3,4
slowly permeable WM2:1,4,5
substrate. WM3: 2, 3, 4
D5 Medium loam with a All 2 All WM1: 1 2,3,4
perched seasonalaw WM2:1,4,5
ter table at shallow WM3: 2, 3,4
depth
D6 Heavy loam soil with All 2 All WM1: 1 2,3,4
groundwater at sta WM2:1,4,5
low depth WM3: 2, 3, 4
R1 Deep, free draining All 3 All WM1: 1 1
silty soil WM2: 2, 4
WM3: 8, 9
R2 Deep, free draining, All 2 All WM1: 1 1
organicrich light WM2: 2, 4
loamy soil WM3: 8, 9
R3 Deep, free draining All 2 All WM1: 1 1
medium lam soil WM2: 2, 4
WM3: 8, 9
R4 Deep, free draining All 2 All WM1: 1 1
medium loam soil WM2: 2, 4
WM3: 8, 9

Texture class: 1: Coarse. >65% sand ard8%clay. 2: Medium. 15 to 65% sand ard8%clay, OR >18 to
35% clay and>15% sand.3: Medium fine. <15% sand ant85% clay. 4. Fine 35% to 50%

clay

Parent material: 310, 312, 313, 3140Id clayey sedimentary deposits; Secondary, Tertiary or Pleistocene clay.

Water Management:

WM1:
WM2:

WM3:

©CorwbdOALENPEE

Agricultural land normally has a water managensgatem.
To alleviate water logging.

To alleviate drought stress.

To alleviate both water logging and drought stress.

To alleviate both water logging and salinity.

Ditches.

Pipe under drainage (network aéih pipes).

Mole drainage.

Overhead sprinkler (system of irrigation by sprinkling).
Trickle irrigation.

Water regime: 1: Not wet within 80 cm depth for over 3 months, nor wet within 40 cm for over 1 month.
2: Wet within 80 cm dept for 3 to 6 months, but not wet within 40 cm for over 1 month.
3: Wet within 80 cm depth for over 6 months, but not wet within 40 cm for over 11 months.
4: Wet within 40 cm depth for over 11 months.

42



Table 3.43. Specified crops and associated Soil Tlggecal Unit (STU) land use classes
for each surface water egario.

Scenario Specified crops STU land use
classes
D1 Grass (+ alfalfa); winter cereals; spring cereals; spring oil seed | 3;6
D2 Grass (+ alfalfa); winter cereals; winter oil seederdpeans (field). 3;6
D3 Grass (+ alfalfa); winter cereals; winter oil seed rape; spring cerq 3; 6; 12; 13;
spring oil seed rape; sugar beet; potatoes; beans (field); cabbiagy 16
rots; onions; peas (animals); maizppkes.
D4 Grass (+ alfalfa)winter cereals; winter oil seed rape; spraggeals; | 3; 6; 12; 13;
spring oil seed rape; sugar beet; potatoes; beans (fielobage; o- 16
ion; peas (animals); maizepjales.
D5 Grass (+ alfalfa); winter cereals; winter oil seed rape; spring cerd 3; 6; 12; 13;
spring oil seed rape; peas (animals); maizmles; sunflower. 16
D6 Winter cereals; potatoes; beans (field); cabbage; carrots; onions] 3; 6; 7; 13;
(animals); tomatoes; maize; vines; citrus; olive; cotton. 15; 16; 21
R1 Winter cerealswinter oil seed rape; spring oil seed rape; sugar by 3; 6; 7; 12;
potatoes; beans (field); cabbage; carrots; onions; peas (anima 13; 16
maize; vines; pples; sunflower; hops.
R2 Grass (+ alfalfa); potatoes; beans (field); cabbage; carrots; oniq 3; 6; 7; 12;
peas (aimals); tomatoes; maize; vines; apples. 13; 16; 21
R3 Grass (+ alfalfa); winter cereals; winter oil seed rape; sugar beat;| 3;6;7; 12;

toes; beans (field); cabbage; carrots; onions; peas (animalgjptsy 13; 16; 21
maize; vines; apples; silower; soybean; tobacco.

R4 Winter cereals; spring cereals; beans (field); cabbage; carrots; o  3; 6; 7; 12;
peas (animals); tomatoes; maize; vines; apples; sunflower; soyly 13; 16; 17; 21
citrus; olive.

! STU land use classesfee to the dominant or secondary land use class identified as being typical of each STU
in the Soil Geographic database of Europe (see section 3.4). The definition numbers of each land use class
code is given in table 3:1.
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Extent of Scenario D1

Figure 3.41 Distribution d Scenario D1 within Europe
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Fig. 3.42.

Distribution of Scenario D2 within Europe
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