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Abstract

The EFSA Panel on Plant Protection Products and their Residues reviewed the guidance on how aged
sorption studies for pesticides should be conducted, analysed and used in regulatory assessment. The
inclusion of aged sorption is a higher tier in the groundwater leaching assessment. The Panel based its
review on a test with three substances taken from a data set provided by the European Crop Protection
Association. Particular points of attention were the quality of the data provided, the proposed fitting
procedure of aged sorption experiments and the proposed method for combining results obtained from
aged sorption studies and lower-tier studies on degradation and adsorption. Aged sorption was a
relevant process in all cases studied. The test revealed that the guidance could generally be well applied
and resulted in robust and plausible results. The Panel considers the guidance suitable for use in the
groundwater leaching assessment after the recommendations in this Scientific Opinion have been
implemented, with the exception of the use of field data to derive aged sorption parameters. The
Panel noted that the draft guidance could only be used by experienced users because there is no
software tool that fully supports the work flow in the guidance document. It is therefore recommended
that a user-friendly software tool be developed. Aged sorption lowered the predicted concentration in
groundwater. However, because aged sorption experiments may be conducted in different soils than
lower-tier degradation and adsorption experiments, it cannot be guaranteed that the higher tier predicts
lower concentrations than the lower tier, while lower tiers should be more conservative than higher
tiers. To mitigate this problem, the Panel recommends using all available higher- and lower-tier data in
the leaching assessment. The Panel further recommends that aged sorption parameters for metabolites
be derived only from metabolite-dosed studies. The formation fraction can be derived from parent-
dosed degradation studies, provided that the parent and metabolite are fitted with the best-fit model,
which is the double first-order in parallel model in the case of aged sorption.
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Summary

In April 2014, the EFSA Panel on Plant Protection Products and their Residues (PPR Panel) was
mandated by the Pesticide Steering Committee (now the Pesticide Steering Network, PSN) to provide a
Scientific Opinion on the guidance proposal on aged sorption. However, the PPR Panel prepared a
Statement (EFSA PPR Panel, 2015) instead of a Scientific Opinion as they could not completely address
all the terms of reference. In particular, the experimental data required for testing the guidance was
not available. The PPR Panel therefore recommended an update of the guidance proposal, taking into
account the conclusions and recommendations provided in the Statement (EFSA PPR Panel, 2015). As
a follow-up of the publication of the Statement, the Chemicals Regulation Directorate (CRD) (UK)
consulted the authors of the draft guidance and the guidance was updated based on the
recommendations in the PPR Statement (EFSA PPR Panel, 2015). Together with this updated guidance
document, the European Crop Protection Association (ECPA) provided the underlying data sets so that
the Panel could test the guidance using real data and finalise its review according to the provided
terms of reference.

The Panel based its review on a test with three substances from the provided data set covering a
wide range of properties. Particular points of attention were the quality of the data provided, the
proposed fitting procedure of aged sorption experiments and the proposed method for combining
results obtained from aged sorption experiments and lower-tier studies on degradation and adsorption.

Aged sorption was a relevant process in all cases studied. The test revealed that the guidance
could generally be well applied and resulted in robust and plausible results. The Panel considers the
guidance suitable for use in the regulatory process once the recommendations in this Scientific Opinion
have been implemented. The Panel notes, however, that this guidance should only be used for the
simulation of pesticide losses to groundwater because the applicability for other cases (e.g. FOCUS
surface water scenarios) has not been evaluated.

The draft guidance could only be used by experienced users because there is no software tool that
fully supports the work flow in the guidance document. In particular, the combination of lower-tier
results with results from aged sorption experiments obtained at Tier 2a required a number of manual
steps. It is recommended that a user-friendly software tool be developed that supports the full
workflow in the guidance document and that all graphs, statistics and tables needed in the regulatory
process are produced. It is further recommended that this tool be developed after consultation with
applicants and regulators.

The EFSA PPR Panel (2015) mentions that the extraction procedure should be sufficiently harsh to
characterise the total extractable mass. However, based on a numerical analysis by Boesten (2016),
the Panel acknowledges that the extraction efficiency is of minor importance for the leaching
assessment in the case of time-dependent sorption experiments with an additional focus on pesticide
mass in the liquid phase (CaCl, extract). It is nevertheless desirable that for future submissions
addressing aged sorption, consistent extraction procedures should be used within one regulatory
assessment. Furthermore, a justification of the extraction method, which meets the requirements of an
appropriate mass recovery, should always be given by the applicant.

The Panel does not recommend refinement options in the fitting procedure, because this may lead
to additional discussions and expert judgement in the absence of clear recommendations on when to
consider a refinement fit superior to the fit obtained without refinement. The Panel tested a simplified
procedure and because this procedure works well, the Panel recommends using this procedure without
refinement options.

Aged sorption experiments may be available for different soils than first-tier adsorption and
degradation experiments. The consequence is that the predicted concentration may be higher when
using only adsorption and degradation data from the aged sorption experiments obtained at Tier 2a.
This is because of the high variation of degradation and adsorption data, which may by change result
in a sample that generates more leaching compared to the first tier. To get the best estimate of the
average of the underlying statistical population of all agricultural fields, the Panel recommends that all
available data on degradation and adsorption be considered in higher-tier groundwater risk
assessments. Note that even when all available adsorption and degradation data are used in the
groundwater leaching assessment, the higher tier (Tier 2a) may generate more leaching than Tier 1.
This may happen in those cases where aged sorption is not the dominant process; for example when
the sorption constant is very low. In the three cases studied by the Panel, however, the combination of
lower-tier and higher-tier data always generated less leaching.
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Degradation half-lives from first-tier experiments are conceptually different from the degradation
half-lives in the time-dependent sorption concept so the first-tier degradation data need to be
converted before an average degradation half-life can be calculated. The draft guidance document
describes a number of options for making this conversion. From these, the Panel considers a refit of
residue data to the original residue data as the preferred option.

Lower-tier sorption parameters, such as the K., and 1/n, may have a higher effect on the total
leaching concentration than aged sorption parameters. For this reason, the Panel recommends that the
quality checks outlined in EFSA (2017a) are always applied. Given the importance of the curvature of
the Freundlich isotherm, it is further recommended to only accept Freundlich exponents from studies
of which sorption coefficients are accepted to be included in the further analysis. This is based on the
argument that if the sorption coefficient is not considered sufficiently reliable then the curvature would
also be unreliable.

The Panel recommends that aged sorption parameters for metabolites be derived only from
metabolite-dosed studies. When metabolite-dosed studies are used to derive aged sorption parameters,
the guidance also applies to the metabolite. The formation fraction can be derived from parent-dosed
aerobic degradation studies, provided that the parent and metabolite are fitted with the best-fit model,
which is the double first-order in parallel (DFOP) model in the case of aged sorption. When such studies
are not available, the formation fraction should be set to the conservative value of 1.

The procedure for deriving aged sorption parameters from field studies in the draft guidance
document does not appear to be well worked out and tested. Because this may lead to confusion in
the regulatory process, the Panel recommends that the guidance be further developed and tested with
real world data. Until this has been done, field studies should not be used to derive aged sorption
parameters. However, if agreed matrix DegT50 values from field studies have been derived in
accordance with EFSA (2014), the Panel recommends that these values not be ignored but they should
be accounted for in the leaching assessment in line with EFSA (2014). This includes checking whether
laboratory and field degradation data are from different populations. If the field degradation data
indeed represent a different population, the Panel recommends using the matrix DegT50 values
without converting them into DegT50gq values.

The draft guidance estimates that most sources make a minor contribution to the overall
uncertainty in the leaching assessment. The Panel notes that the wording ‘minor’ is optimistic in view
of the potentially large effect of including aged sorption in the leaching assessment and therefore
recommends reconsidering this wording. The Panel also notes that variability of degradation and
sorption data may affect the leaching assessment considerably. The procedure described in the EFSA
guidance document to derive predicted environmental concentrations (PECs) in soil (EFSA, 2017b)
could be a starting point.

The Panel confirms the finding by the EFSA PPR Panel (2013b) that the groundwater assessment
scheme described by the European Commission (2014) does not strictly follow the general principles of
a tiered approach. The combination of data from different soils may, for example, lead to higher
concentrations in Tier 2a (aged sorption studies) than in Tier 1. The Panel also notes that this is not
unique to Tier 2a. Inconsistencies may also occur when developing crop-specific scenarios at Tier 2b
or applying advanced spatial modelling at Tier 3b. It is possible to avoid such inconsistencies by
calibrating Tier 1 against Tier 2b (see EFSA PPR Panel, 2012).
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1. Introduction

1.1. Background and history

In April 2014, the EFSA Panel on Plant Protection Products and their Residues (PPR Panel) was
mandated by the Pesticide Steering Committee (now the Pesticide Steering Network, PSN) to provide a
Scientific Opinion on the guidance proposal on aged sorption. However, the PPR Panel prepared a
Statement (EFSA PPR Panel, 2015) instead of a Scientific Opinion as the Panel could not completely
address all the terms of reference. In particular, the experimental data required for testing the
guidance was not available. The PPR Panel therefore recommended an update of the guidance
proposal, taking into account the conclusions and recommendations provided in the Statement (EFSA
PPR Panel, 2015). The PPR Panel further recommended that the updated guidance document be
resubmitted, together with supporting data, so that it could finalise its review. This approach is in line
with the EFSA Scientific Committee guidance (EFSA Scientific Committee, 2015) where appropriate
circumstances are outlined that indicate when EFSA should revise its outputs. As a follow-up of the
publication of the statement, the Chemicals Regulation Directorate (CRD) (UK) consulted the authors
of the draft guidance and the guidance was updated based on the recommendations in the PPR
Statement (EFSA PPR Panel, 2015).

The need to keep the guidance on aged sorption studies on the PSN priority list for guidance and
the need for a PPR Panel Opinion on an updated version of the same guidance was discussed at the
PSN meeting in October 2015. The PSN concluded that the guidance should be revised. Furthermore,
it was agreed that EFSA should contact the European Crop Protection Association (ECPA) to provide
the underlying data sets so the Panel could test the guidance using real data. The ECPA data were
received in January 2017. Furthermore, the PSN concluded at the October 2015 meeting that a PPR
Panel Opinion on the revised guidance was needed.

Given the pertinence of this guidance to an important recommendation in the revised FOCUS
(Forum for co-ordination of pesticide fate models and their use) groundwater guidance document
(European Commission, 2014) and the PPR Statement (EFSA PPR Panel, 2015), the preparation of an
Opinion on the updated CRD ‘Guidance on how aged sorption studies for pesticides should be
conducted, analysed and used in regulatory assessments’ (CRD, 2016) by the PPR Panel is sought,
preferably in a time frame under the PPR mandate (2015 to 2018). As background, reports from the
Defra project PS2254 (Defra, 2015a,b) should also be considered.

1.2. Terms of Reference as provided by the requestor

The Scientific Panel on Plant Protection Products and their Residues (PPR Panel) is asked by EFSA
to prepare a Scientific Opinion on the CRD guidance proposal ‘Guidance on how aged sorption studies
for pesticides should be conducted, analysed and used in regulatory assessments’ (CRD, 2016).

In particular, the PPR Panel is to address whether:

e the information relating to the description of the aged sorption process as defined in the
guidance is adequately and unbiasedly accounted for by the mathematical description
prescribed, also considering the simplifying assumptions that have been made.

e the model used to take into account time-dependent sorption in higher-tier modelling is
unbiased and can properly produce a more realistic description of adsorption time-dependent
processes both for situations that can result in a decrease of leaching and those where the
time-dependent processes may cause an increase of leaching.

e the experiments proposed provide direct information on the parameters assumed in the model
proposed to consider time-dependent sorption in the higher-tier model; or, if parameters are
indirectly derived, the correlation and mathematical connection between the experimental
parameters and the modelled ones is robust and transparently explained.

e the recommendations for an appropriate extraction procedure to extract the total mass can be
improved based on the experimental data provided.

e the proposed procedures for the derivation of aged soil adsorption parameters from the
experimental data (for active substances based on laboratory studies) are sufficiently
scientifically robust for the intended use (including statistical robustness in relation to the
amount of experimental data used).

e the use of derived parameters (with their associated uncertainty) are scientifically robust within
the tiered framework of the models proposed for use with revised FOCUS groundwater
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guidance (European Commission, 2014). In particular, whether the parameter derivation and
subsequent selection regarding combining and averaging substance parameters from different
soils being recommended is considered suitable in relation to the existing scenario selection in
the FOCUS groundwater leaching models.

e the guidance has been validated with a sufficient and unbiased number of data sets.

e the recommendations given in draft guidance in Appendix 5 (use of field data) and Appendix 6
(use of metabolite data) for the consideration of field-derived data and for the consideration of
time-dependent sorption in the leaching assessment of the metabolites are useful for a future
extension of the guidance to consider these aspects and which further investigations could be
needed in order to obtain time-dependent sorption information from field studies and to model
time-dependent sorption of metabolites.

1.3. Aged sorption in the groundwater assessment scheme

Aged sorption is a higher-tier approach in the revised FOCUS groundwater guidance (European
Commission, 2014).

1) Standard scenarios with

Herd lab or field degradation data
[
| l
Tier2 2a) Modelling with 2b) Modelling with
refined parameters refined scenarios
| [
} l ! }
3a) Combined 3b) Advanced 3c) Higher tier 3d) Other modelling
Tier-3 modelling with spatial modelling leaching approaches
refined scenarios and experiments set in
parameters context by
modelling
) 4) Groundwater
Tier-4

monitoring

Figure 1: The groundwater assessment scheme in the FOCUS groundwater guidance (European
Commission, 2014). Aged sorption is one of the options in Tier 2a, i.e. modelling with
refined parameters

Tier 1 consists of the nine FOCUS standard scenarios. Degradation rates may be from either
laboratory or normalised degradation rates from field dissipation studies. Tier 2 consists of more
refined modelling approaches. Tier 2a consists of modelling with refined parameters. This includes
providing data on specific processes including aged sorption. Tier 2b consists of modelling with refined
scenarios. This approach is appropriate when the standard Tier 1 scenarios are not representative of a
specific crop or use area. Tier 3 consists of more sophisticated modelling approaches and modelling
combined with experiments. Finally, Tier 4 consists of monitoring concentrations in the groundwater.

An evaluation of the tiered approach has been given by the EFSA PPR Panel (2013b). An important
conclusion was that the assessment scheme generally followed the principles of the tiered approach.
However, no tests as to whether the basic principles of a tiered approach are met were presented by
the European Commission (2014). The Panel concluded that it can therefore not be guaranteed that
lower leaching values are predicted at higher tiers.

1.4. Documentation provided to EFSA

The following supporting information was provided by the CRD for the review of the draft
guidance:

CRD (Chemicals Regulation Directorate), 2016. Guidance on how aged sorption studies for pesticides should be
conducted, analysed and used in regulatory assessments. Prepared by The Food and Environmental Research
Agency. Funded by Defra, UK.
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Defra (Department for Environment, Food and Rural Affairs), 2015a. Use of field data to generate aged sorption
parameters for regulatory leaching assessments. Report to Defra for project PS2254. The Food and
Environment Research Agency. 91 pp. (Not published).

Defra (Department for Environment, Food and Rural Affairs), 2015b. Use of metabolite data to generate aged
sorption parameters for regulatory leaching assessments. Report to Defra for project PS2254. The Food and
Environment Research Agency. 33 pp. (Not published).

ECPA (European Crop Protection Association), 2012. Opinion of the ECPA non-equilibrium sorption working group
on the: ‘Guidance on how aged sorption studies for pesticides should be conducted, analysed and used in
regulatory assessments’.

ECPA (European Crop Protection Association), 2016. ECPA time dependent sorption data provided to EFSA for
testing the draft guidance proposal.

Hardy I, 2011. Evaluation of aged-sorption studies: Testing of the draft guidance. Battelle report number PS/10/
001A.

Van Beinum W, Beulke S, Boesten 1JTI and Ter Horst MMS, 2010. Development of draft guidance on the
implementation of aged soil sorption studies into regulatory exposure assessments. The Food and Environment
Research Agency, York.

Van Beinum W and Beulke S, 2012. Consideration of additional experimental data sets to support the development
of the revised guidance on aged sorption studies. The Food and Environment Research Agency, York.

1.5. Structure of Opinion

This Opinion starts with an overview of issues already covered in the previous Statement
(Section 2). We will then test the guidance document based on three case studies (Section 3). This
test includes the proposed fitting procedure of time-dependent sorption (TDS) experiments, and the
proposed combinations of results obtained from such higher-tier experiments with lower-tier results on
degradation and adsorption. These case studies are based on real data sets provided by the ECPA. In
Section 3, we will further describe issues resulting from the testing and provide recommendations for
further improvement of the guidance document.

New issues that were not yet covered in the previous version of the guidance document are
described in Sections 4 and 5. These include the derivation of aged sorption parameters from field
studies and the calculation of aged sorption parameters for soil metabolites. Section 6 describes some
remaining issues that arose from the testing. Section 7 reviews the most important uncertainties.
Finally, Section 8 gives conclusions and recommendations for improvement and finalisation of the
guidance document.

2. Issues already covered in the Statement

As described in Section 1.1, the Panel reviewed an earlier version of the guidance document (EFSA
PPR Panel, 2015). The main conclusions with respect to the experimental and modelling approaches
are listed in this section and not further elaborated on in this Opinion.

In the earlier statement, the Panel reviewed existing literature and the draft guidance document
with respect to the sorption process. The Panel concluded that sorption of pesticides onto soil is a
complex phenomenon influenced by both substance properties and the nature of soil organic matter
and mineral components. Sorption is usually progressive in nature, starting with a fast phase followed
by a slower phase that may go on for weeks or months. As a result, the apparent sorption often
increases with time (i.e. aged or TDS).

Experimental approaches that attempt to quantify aged sorption and its dynamics should take into
account the release of pesticide from various domains. In this respect, the two-step extraction procedure
proposed in the draft guidance consisting of a 24-h extraction with a 0.01 M CaCl, solution and a
sufficiently harsh solvent extraction to characterise the total extractable mass (OECD, 2002) on the same
soil was considered a reasonable compromise between the experimental effort and what is desirable from
a theoretical point of view (EFSA PPR Panel, 2015). Note that for practical reasons more extraction steps
are often carried out (sequential organic extraction). This is not a problem as long as the amount desorbed
by CaCl, and the remaining residue (adsorbed to soil) is adequately quantified for by the subsequent
extraction. For legacy studies, the Panel highlighted some issues that should be considered before legacy
studies are used for leaching assessments. These concerns are further elaborated on later in this Opinion.

In line with the two-step extraction method, the draft guidance document proposes use of the
two-site modelling approach implemented in the PEARLNEQ model (Boesten and Ter Horst, 2012) for
simulating TDS. The Panel confirms that this two-site modelling approach is in line with the proposed
experimental approach. The CaCl, extract represents the readily available fraction of pesticides in soil
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and is experimentally unequivocally defined. The exchange of pesticides between the solid and the
liquid phase is very fast and reversible (instantaneous or equilibrium sorption). This fraction is
equivalent to the equilibrium domain in the two-site PEARLNEQ model (see Appendix E and Boesten
and Ter Horst, 2012). The extraction with a mild organic substance also extracts a residual fraction,
with a slow, but reversible exchange of pesticides with the liquid phase. So, this extraction lumps the
equilibrium and non-equilibrium sorption domains together in the PEARLNEQ model.

This modelling approach reflects a reasonable compromise between (i) the ability of the model to
describe aged sorption under a range of situations, and (ii) the possibility to determine model
parameters from experiments conducted in a regulatory framework with reasonable effort. The
Panel had, however, concerns about the interpretation of the experiments and how results of the
experiments should be used in the leaching assessment. The Panel investigated options for
improvement that triggered an update of the guidance document. This updated guidance document
together with the supporting data is reviewed in the following sections.

3. Case studies

3.1. Description of the cases

To evaluate the work flow as proposed in the draft guidance document, the Panel selected three
case studies from the data set provided by the ECPA (2016). The ECPA data set consists of data on
roughly 50 substances and was the basis for Fera Science Ltd to develop the draft guidance document.
These case studies were used by the Panel to thoroughly test:

e the proposed fitting procedure of aged sorption experiments;
o the proposed combinations of results obtained from such higher-tier experiments with
lower-tier results on degradation and adsorption.

It was considered essential that sufficient and high-quality data on both TDS and lower-tier
degradation and sorption were available. For this reason, the ECPA provided additional lower-tier
degradation and sorption data for seven substances in their database. These substances are referred
to as ECPA-01, ECPA-03, ECPA-04, ECPA-06, ECPA-07, ECPA-11 and ECPA-50.

Closer inspection revealed that for two of these substances (ECPA-06 and ECPA-07) complete
dossiers and published EFSA conclusions are available (EFSA, 2016 for substance ECPA-06; EFSA, 2015
for substance ECPA-07). In addition, independent public data on TDS of ECPA-06 are also available
(Gulkowska et al., 2016). For this reason, these two substances were considered good candidates for
evaluating the work flow. With respect to lower-tier degradation and sorption of these two substances,
reference is made to agreed and already published endpoints in the EFSA conclusions as far as
possible. Both substances are relatively persistent, with laboratory DegT50 values ranging from 115 to
318 days for substance ECPA-06 (EFSA, 2016) and 50 to 173 days for substance ECPA-07 (EFSA,
2015). The Ky value of ECPA-06 ranges from 122 to 238 mL/g (EFSA, 2016) and that of ECPA-07
from 43 to 77 mL/g (EFSA, 2015).

In order to cover a wider range in degradation and sorption properties, the Panel also included
substance ECPA-01 in the case studies as this compound has a relatively low K, value of circa 10 mL/g.
The identity of ECPA-01 is unknown to the Panel, so only data provided by the ECPA were used.

Table 1 gives an overview of the most important substance parameters. Note that data on TDS in
Table 1 are based on preliminary evaluation work done by the ECPA.

Table 1: Overview of data sets provided by the ECPA used for testing the guidance document

Substance name ECPA-01 ECPA-06 ECPA-07
Lower-tier data

Full study reports No Yes Yes
DegT50 lab (days) Data not evaluated 115-318 50-173
DegT50 field (days) No data 68-224 No data
Kom (mML/g) 2-28 122-238 43-77
1/n () 0.86-0.95 0.87-0.97 0.84-0.90
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Substance name ECPA-01 ECPA-06 ECPA-07
Data on time-dependent sorption

Full study reports No Yes Yes

Number of studies 4 4 4

fne () 0.43-0.49 0.63-0.79 0.35-0.76
Kges (days™1) 0.042-0.058 0.027-0.047 0.028-0.039
DegT50gq (days) 62-144 78-177 45-80

The Panel first evaluated all available lower-tier degradation and adsorption data. As indicated above,
data provided by the ECPA were supplemented, where possible, by data available in EFSA conclusions. In
a second step, the aged sorption experiments provided by the ECPA were evaluated using the work flow
in the draft UK guidance document. This included the following two elements: (i) a check of the quality of
the supplied data, and (ii) a check of the quality of the fits including all refinement options suggested in
the draft UK guidance document. In a third step, the procedure for combining lower-tier and higher-tier
data was checked. Finally, the effect of including aged sorption in the leaching assessment was
simulated. This was done using realistic application rates. However, the time of application was set to 1
day before crop emergence for all substances to avoid the effect of canopy processes.

The cases are described in detail in Appendices A-C. In the following sections, results are
summarised (Section 3.2) and recommendations for the improvement of the guidance document are
given (Section 3.3).

3.2. Main findings

3.2.1. Main recommendations

The test revealed that the guidance could generally be well applied and resulted in robust and
plausible results. The application of the guidance was complicated and time consuming because no
software tool is available that fully supports the work flow in the guidance document. In particular, the
combination of lower-tier results with higher-tier results required a number of manual steps that could
only be performed by experienced users. It is recommended that a user-friendly software tool be
developed that supports the full workflow in the guidance document and that all graphs, statistics and
tables needed in the regulatory process are produced. It is further recommended that this tool be
developed after consultation with applicants and regulators. The Panel further notes that a flow chart
summarising the procedure for combining different data sets would be helpful (see Section 3.3.6 for
recommendations).

The Panel is concerned about the refinement options for the inverse optimisation as described in
the guidance document, because this may lead to additional discussions and expert judgement
decisions in the absence of clear recommendations on when to consider a refinement superior to a fit
without refinement. The Panel tested a simplified procedure and because this procedure works well,
the Panel recommends use of this procedure without refinement options.

Degradation half-lives from first-tier experiments are conceptually different from the degradation
half-lives in the TDS concept so the first-tier data need to be converted before they can be used in the
averaging procedure. The draft guidance document describes a number of options to make this
conversion. From these, the Panel considers a refit of residue data to the original residue data as the
preferred option.

Lower-tier sorption parameters such as the K., and 1/n may have a higher effect on the total
leaching concentration than aged sorption parameters. For this reason, the Panel recommends that the
quality checks outlined in EFSA (2017a) are always applied. Given the importance of the curvature of
the Freundlich isotherm, it is further recommended to only accept Freundlich exponents from studies
of which sorption coefficients are accepted to be included in the further analysis. This is based on the
argument that if the sorption coefficient is not considered sufficiently reliable then the curvature would
also be unreliable.

3.2.2. Results of the three cases

Results were obtained using the workflow in the draft guidance document with the modifications
recommended by the Panel (see Section 3.2.1 for the most important recommendations).
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Results of the fitting

Aged sorption was a relevant process in all cases studied. This can clearly be seen when comparing
the fitted apparent sorption constant for the equilibrium model and the non-equilibrium model
(Figure 2). Furthermore, all aged sorption experiments met the quality criteria provided in the draft
guidance document (i.e. relative standard deviation for each of the fitted parameters is less than 0.4
and the y2-error (mass and concentration) is less than 15%; refer to Appendices A-C for details). The
optimised parameters can therefore be used in the groundwater leaching assessment.

ECPA-01 ECPA-06 ECPA-07

1 Kd,app (ML/G) 15_Kd,app (mL/g) _Kd,app (mL/g)

15

L §
s ==
3 3
0 25 50 75 100 125 0 25 50 75 100 125 0 25 50 75 100 125
Time (days) Time (days) Time (days)
® Measured Non-equilibrium model — — — Equilibrium model

Figure 2: Fit of the apparent sorption constant for the equilibrium model and the non-equilibrium
model for substance ECPA-01 (left), ECPA-06 (middle) and ECPA-07 (right). Only one
example per substance is given

Combining Tier 1 studies and aged sorption studies
Table 2 shows the substance properties derived using the following assessment approaches:

e Tier 1: Laboratory degradation studies conducted in line with OECD Guideline 307 (OECD,
2002). TDS is not considered, so fye and kges are zero.

e Aged sorption only: Degradation studies with an addition CaCl, extraction step in line with the
draft guidance document.

e Tier 2a: Results of Tier 1 and aged sorption studies are combined. Half-lives at Tier 1 are
recalculated to DegT50gq values according to the recommendations in this Opinion.

Table 2: Substance properties of pesticides ECPA-01, ECPA-06 and ECPA-07 in different assessment
approaches. Tier 2a refers to the combination of Tier 1 and aged sorption data

s DegTSOE Kom,e_ Kom,tot(c) 1/ n fNE kdes

Substance) Tier (days)  (ml/g) (mi/g) ©) &) (days )
ECPA-01  Tier 1® 118 9.3 9.3 0.91 0 0

Aged sorption 91.1 5.6 8.4 0.91 0.50 0.0530

only

Tier 2a 63.3 9.3 13.95 0.91 0.50 0.0530
ECPA-06®  Tier 1® 238 138 138 0.882 0 0

ECPA soils 6A—D

Aged sorption 108 191 312.3 0.915 0.635 0.0335

only

Tier 2a 147 138 225.6 0.882 0.635 0.0335

Soil G1—4

Aged sorption 174 95.3 183.3 0.835 0.923 0.0229

only

Tier 2a 147 138 265 0.882 0.923 0.0229
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. DegT50¢ Kom,e Kom,tot'® 1/n fine Kdes
Substance| Tier (days)  (ml/g) (mijg) ) ) (days 1)
ECPA-07  Tier 1® 94.8 56.2 56.2 0.86 0 0
Aged sorption 56.6 46.9 71.8 0.86 0.53 0.0330
only
Tier 2a 50.9 56.2 86 0.86 0.53 0.0330

(a): At Tier 1, the DegT50 is given.

(b): This data set contains data derived using two different extraction procedures and therefore two sets of higher-tier data are
given.

(c): The potential sorption resulting from both equilibrium and non-equilibrium sorption calculated according to the
equation (1 + fyg) Kom,eq-

Table 2 shows that substance properties are dependent on the assessment approach. Degradation
half-lives generally decrease when including aged sorption, which is caused by the conceptual
difference between the two models (at Tier 1, the degradation half-life refers to the entire system
whereas in aged sorption studies the degradation half-life refers only to the equilibrium domain). The
potential sorption capacity (i.e. the total number of equilibrium and non-equilibrium sorption sites) also
generally increases when including aged sorption (refer to parameter Kom ot for a proxy of the
potential sorption capacity). Note, however, that there are exceptions to these general rules. For
example, for substance ECPA-01, the total number of sorption sites is lower in the aged sorption
studies than at Tier 1. This is caused by the fact that aged sorption studies are sometimes derived in
different soils. This can result in higher PEC,,, values at higher tiers (see next paragraph for further
explanation).

Effect of including aged sorption in the leaching assessment

The effect of including aged sorption differs between the three cases studied (Figure 3A for PEARL
and Figure 3C for PELMO). Substance ECPA-01 is a strongly leaching substance and the impact of
aged sorption as a higher-tier assessment is quite limited due to the low Komeq Of this substance.
Obviously, the increase in sorption over time hardly compensates for the overall slow degradation rate
of pesticide ECPA-01 in soil. For the other two substances, the effect of including aged sorption is
more pronounced.
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A PEARL results
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CH = Chateaudun, HA = Hamburg, JO = Jokioinen, KR = Kremsmiinster, OK = Okehampton, PI = Piacenza, PO = Porto,
SE = Sevilla, TH = Thiva.

Figure 3: Effect of including aged sorption in the leaching assessment calculated with PEARL 4.4.4
(upper graphs) and PELMO 5.5.3 (lower graphs). Calculations were done for winter wheat.
Pesticide application was to the soil surface, 1 day before crop emergence. The application
rate was 10 g/ha for substance ECPA-01, 20 g/ha for substance ECPA-06 and 200 g/ha for
substance ECPA-07. The blue bars indicate results obtained at Tier 1, the orange bars show
the predicted concentration using only the data from aged sorption experiments and the
green bars show the concentration obtained at Tier 2a (i.e. using the combined data set
according to the procedure in the draft guidance document)
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Aged sorption experiments may be available for different soils other than first-tier adsorption and
degradation experiments (see previous paragraph). The consequence is that the predicted
concentration may be higher when using only adsorption and degradation data from the aged sorption
experiments (see case ECPA-01). This is because of the high variation in degradation and adsorption
data, which may by change result in a sample that generates more leaching compared to the first tier
(see Section 3.3.5). Nevertheless, the Panel recommends that all available lower-tier data on
degradation and adsorption be considered in higher-tier groundwater risk assessments. Averaging all
available data gives the best possible estimate of the underlying statistical population of agricultural
fields. Note that even when degradation data from both tiers are used in the groundwater leaching
assessment, the higher tier may still generate more leaching. This may happen in those cases where
aged sorption is not the dominant process; for example, when the sorption constant is very low. In the
three cases studied by the Panel, however, the combination of lower-tier data and data from aged
sorption experiments always generated less leaching.

Figure 4 shows that the differences between PEARL and PELMO are generally within a factor of two
except for a few scenarios where very low leaching concentrations were predicted. Adding aged sorption
appears to increase the difference between the models slightly. However, given all uncertainties in the
assessment, the Panel judges these differences to be small. Nevertheless, the Panel sees no reason to
change the recommendation in EFSA PPR Panel (2013a) that PEC,,, calculations should not be based on
one model. The reason is that in some cases a different decision on approval would be reached (see EFSA
PPR Panel, 2013a). This finding, however, already applied to the first tier of the assessment.

Tier-1 Tier-2a

0.0 0.5 1.0 1.5 2.0 0.0 05 1.0 1.5 2.0
PEARL/PELMO (-) PEARL/PELMO (-)
W ECPA-01 WECPA-06 M ECPA-07 M ECPA-01 ™ECPA-06 M ECPA-07

CH = Chateaudun, HA = Hamburg, JO = Jokioinen, KR = Kremsmiinster, OK = Okehampton, PI = Piacenza, PO = Porto,
SE = Sevilla, TH = Thiva.

Figure 4: Ratio of results from PEARL 4.4.4 and PELMO 5.5.3 for the nine FOCUS scenarios. Left: Tier
1 results. Right: results of the combined first-tier and aged sorption results (i.e. Tier 2a). In
the event of a division by zero in Tier 2a (which is the case for scenarios CH, JO and TH for
substance ECPA-06), results of the Tier 1 assessment are plotted

3.3. Recommendations

Based on the three case studies, detailed recommendations for improvement of the guidance
document are given below.

3.3.1. Outliers

In the draft guidance, outliers are defined as measurements that strongly differ from others without
any obvious experimental reason. In line with the FOCUS guidance (2006) on degradation kinetics, the
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Panel requires that all measurements should initially be included in the optimisation. Removal of any
data points as outliers must be clearly documented and justified, but the draft guidance provides no
criteria for a justification. Given the fact that statistical tests for identifying observations as outliers
may not be appropriate for the limited amount of data available, the Panel recommends that the
removal of data points as outliers must be justified by a (significant) improvement of the goodness of
fit criteria (lower y2-error for both total mass and concentration in the liquid phase as well as for the
apparent kp) and of the acceptability criterion of the fitted parameters (lower relative standard error)
for the optimisation without the outlier(s). Notice that this recommendation implies that the results for
the fits with and without outliers are reported, as was already a requirement in the draft guidance.

If a measurement is identified as an outlier in one of the dependent variables (total mass or
concentration in the CaCl, suspension) only, both the measurements of total mass and of concentration
in the CaCl, suspension have to be eliminated for that sampling time point. If after this elimination only
one measurement (single replicate) of mass and concentration is available at a specific sampling time
point, the Panel recommends also eliminating these measurements for the following two reasons:

e The additional elimination of a single replicate measurement after elimination of outliers
reduces the degrees of freedom, so that the fit without the outlier must improve significantly
to meet the criterion that the y?-error is smaller than for the fit with the outlier.

o The y2-error is, strictly speaking, calculated after averaging the replicate measurements.

3.3.2. Kom,eq as a variable

In the Statement (EFSA PPR Panel 2015), the Panel expressed its concern on whether or not
measurements of total mass and concentration in the CaCl, suspension could be treated
independently. This question directly relates to the degrees of freedom for estimating variability (-
test), which is either (2n-p) when measurements of mass and concentration are independent, or (n—p)
when measurements of mass and concentration are dependent, where n is the number of sampling
time points and p the number of fitting parameters.

However, actual deviations between model prediction and observation (‘errors”) and not the actual
observations are used in the y2-test. Therefore, the number of degrees of freedom does not rely on
the independence of the response variables (measurements of total mass and concentration), but on
the independence of the ‘errors’ (deviation of the actual observation from the model prediction). This
can easily be shown by generating two correlated data series with a simple linear model to which
normally distributed errors have been added from different distributions.

Analysis of sorption studies on three soils by Van Beinum et al. (2010) confirmed that the
measurement errors of total mass and liquid concentration can be considered independent. This
implies that the number of degrees of freedom is (2n—p). Because the deviations between the model
prediction and observation are independent, the number of degrees of freedom are sufficient to
perform the y?-test. The Panel therefore no longer sees any justification to restrict Kom,eq to the
arithmetic mean of the measured values at time t=0 (fixed parameter). The Panel therefore
recommends using Kom,eq as a fitting parameter without refinement options (see also next section).

3.3.3. Stepwise refinement of data

The Panel does not recommend refinement options for the inverse optimisation, since this may lead
to additional discussions and expert judgement decisions in the absence of clear recommendations on
when to consider a refinement fit superior to the fit obtained without refinement. As described above,
the Panel now recommends using Komeq as a fitting parameter (first refinement option in the draft
guidance). This choice puts less weight on the early stage of the sorption than using a Kom,eq that is
fixed to its measured value at time t= 0. A variable K,mq therefore has the tendency to better
describe the long-term dynamics (weeks, months), which represents the timescales that are relevant in
ground water risk assessments.

The Panel is generally reluctant to eliminate data points from a data set and therefore recommends
that early time point(s) (< 2 days) are not eliminated from the model fitting, other than when these
points can be considered as outliers (see Section 3.3.1 on the procedure for handling outliers).

3.3.4. Visual assessment of weighted residuals

The draft guidance is not clear on how to proceed when the visual assessment of the weighted
residuals reveals systematic deviations between predictions and observations. Ideally, the residuals are
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randomly distributed without any trend in under- or overpredictions. A trend in the residuals hints at
relevant processes that are not included in the aged sorption model, such as biphasic degradation
other than aged sorption, a lag-phase or multiple (more than two) sorption sites.

The Panel acknowledges that the two-site aged sorption model is a simplification of the complex
reality of sorption in soils with the ability to describe aged sorption under a range of situations and the
possibility to determine model parameters with a reasonable effort (EFSA PPR Panel, 2015; see also
Section 2). However, the Panel also noted a trend in the residuals in some of the case studies provided
by the ECPA, especially for total mass. Total mass mainly reflects the potential of a compound for
degradation. In contrast to first-tier degradation studies, where alternative models such as double first-
order in parallel (DFOP), first-order multi-compartment (FOMC) or first-order sequential biphasic
(hockey stick) models can be used if the single first-order (SFO) model fails to describe the observed
behaviour (trend in the residues), these options are not available for aged sorption.

Due to a lack of alternative model descriptions for degradation (biphasic models) and sorption
complexity (multiple sorption sites), the Panel recommends that only a trend in the weighted residuals
of both total mass and concentration in the CaCl, suspension invalidates the aged sorption model
used. The soil should then be classified as having ‘zero aged sorption’ according to the terminology in
the decision tree in the draft guidance document.

3.3.5. Combining Tier 1 studies and aged sorption studies

In the EFSA statement on the Fera guidance proposal (EFSA PPR Panel 2015), the Panel concludes
that available lower-tier data on degradation and adsorption should always be considered in higher-tier
groundwater risk assessments. Averaging all available data on degradation or adsorption gives the best
possible estimate of the underlying statistical population of agricultural fields.

DegT50

The DegT50 values from the first tier are conceptually different from the DegT50gq values from the
aged sorption model. Whereas the DegT50 concept implicitly assumes equal degradation in the bulk
soil (the same degradation rate coefficient in the solid and liquid phase), the aged sorption concept
assumes no degradation in the non-equilibrium domain.

Combining Tier 1 data and aged sorption data require conversion of the DegT50 values. The
guidance document proposes three options, which are listed below in the order of decreasing ability to
describe a soil-specific conversion (and on a decreasing demand for information):

1) PEARLNEQ refit on residue data (total mass only).
Section 5.3.3 of the draft guidance document describes how to perform a refit of residue data
using only total mass. The following points need to be added to the procedure: (i) set the
volume of liquid added to zero; and (ii) set the volume of liquid in soil, mass of soil and organic
matter content as usual. The Panel generally agrees to the procedure with the exception of the
following points:

a) The draft guidance document requires inverse weighting for total mass (as in normal fitting
for aged sorption). The Panel is of the opinion that observations in an inverse optimisation
with one dependent variable (here total mass) should not be weighted. This is in line with
current guidance for first-tier degradation studies (FOCUS, 2006).

b) The Panel further does not recommend adding the non-extractable residue fraction and
possible metabolites to the compound at sampling time t = 0, as is required for kinetic
analysis of first-tier degradation studies (FOCUS, 2006).

2) Scaling factor 1

W + Komfom
w + (1 + fye)Komfom

DegT50g, — 1.1DegT50 (1)

where w is the incubation soil moisture content (mL/g) and f,, is the fraction of organic matter
content (note that the unit of w is not mentioned in the draft guidance).
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3) Scaling factor 2

DegT50gq = 1.2DegT50

. 2
1+ fe 2)

The restriction in both scaling factor approaches is that the estimated DegT50gq cannot be higher
than the DegT50. The factors 1.1 and 1.2 for the scaling factor methods are introduced in the draft
guidance based on a comparison between fitted and calculated DegT50gq values by Van Beinum and
Beulke (2016a,b). The Panel accepts these factors because they ensure that higher DegT50gq values
are predicted that are not overly conservative.

The Panel recommends that a refit of the aged sorption model to the original data (total mass only)
is always the preferred option for the conversion of lower-tier degradation endpoints. If raw data and
sufficient information from the Tier 1 study are not accessible for the performance of an inverse
optimisation, scaling factor method 1 is recommended, and finally, if not all information for this
method is accessible, scaling factor method 2 is to be used.

The geometric mean of the converted DegT50 values from the first-tier degradation studies and the
fitted DegT50gq values from the aged sorption studies should all be used in the groundwater risk
assessment.

In regulatory practice, aged sorption experiments may be available from different studies, e.g. in
the reassessment procedure of active substances. If different extraction procedures have been used
for total mass, the Panel recommends that these studies are treated as different data sets. In that
case, the Panel recommends that the fitted DegT50gq from aged sorption experiments is always used,
if available for this parameter, since this is the best estimate for DegT50gq. For first-tier soils without
an additional CaCl, extraction, the geometric mean fye and kges parameters should be derived from all
available higher-tier studies.

PEARLNEQ V5 offers an option to perform temperature normalisation. However, the Panel argues
that this procedure is prone to error and therefore recommends that the normalisation of DegT50gq to
the reference temperature is performed outside PEARLNEQ. In PEARLNEQ v5, this is achieved by
setting the reference temperature to the incubation temperature.

In older degradation studies, which may be used in refitting the residue data with the aged
sorption model, the experimental condition may deviate considerably from the reference conditions. In
this case, the Panel still considers the need for a proper normalisation of kges @s minor with respect to
all other simplifications that have been made in the refitting option.

Kom

Kom,eq derived from aged sorption experiments is theoretically equivalent to the sorption constant
from batch equilibrium sorption experiments according to OECD Guideline 106 (OECD, 2000), except
that the latter was derived from data covering a range of concentrations. For that reason, the
Panel argues that K., values derived from batch sorption studies are more reliable. K, values
obtained from the aged sorption study should not be used in the averaging because this would result
in double-counting of the same soil. Note that this is not a problem because soil-specific adsorption
parameters are always required for aged sorption studies. The Panel recommends averaging all
available lower-tier adsorption data in the combined lower-tier and aged sorption assessment
(geometric mean for K,,, and arithmetic mean for 1/n).

PECguw

The general principles of tiered approaches are according to EFSA PPR Panel (2010): (i) lower tiers
are more conservative than higher tiers, (ii) higher tiers aim at being more realistic than lower tiers,
(iii) lower tiers usually require less effort than higher tiers, (iv) all tiers aim to assess the same
protection goal, and (v) in each tier all available relevant scientific information is used.

Aged sorption experiments are performed at Tier 2a (Figure 1). The criteria (i) to (iv) apply to aged
sorption if the lower- and higher-tier assessment is performed for groundwater risk assessment with
the same soils. However, to fulfil criterion (v), degradation and adsorption endpoints for the lower and
higher tier needs to be combined.

In general, a representative sampling is not possible with the small number of soils required in the
authorisation procedure for pesticides compared to the huge variation in degradation and sorption
between agricultural soils. Based on Walker and Thompson (1977) and Allen and Walker (1987), the
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EFSA PPR Panel (2012) assumed that the coefficient of variation of both DegT50 and K., was 0.25.
So, it is possible that Tier 1 yields by chance a subsample of the entire population with properties that
generate less leaching, as is illustrated in Figure 5 for the DegT50. As aged sorption is not always a
dominant process, the combination of first-tier and aged sorption data sets might result in higher
PECq4w Vvalues for the combined data set compared to the first tier (see example of the application of
ECPA-01 to spring cereals) which contradicts the first principle of tiered approaches.

To conclude, averaging all available data on degradation gives the best possible estimate of the
underlying statistical population of agricultural fields and the Panel recommends this approach. Note
that the combination of data from different soils may lead to an inconsistency in the tiered approach
(Section 3.2.2).

Population of DegT;, value for compound A
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Figure 5: Hypothetical frequency distribution for compound A for a population of agricultural fields in
Europe. Compound A degrades with a DegT50 value of 30 days and its variation is
described by a moderate coefficient of variation of 25%. Soils sampled for first-tier
degradation studies are in blue (geomean DegT50 = 24 days) and aged sorption
experiments are in red (geomean DegT50 = 39 days). The geomean of all DegT50 values is
30 days

3.3.6. Recommended flow charts for combining Tier 1 and aged sorption studies

The Panel recommends combining all available lower-tier degradation and adsorption parameters
with the parameters from the aged sorption studies obtained at Tier 2a for use in the groundwater
leaching assessment. Furthermore, the Panel recommends merging aged sorption studies into the
same set of soils only if the same extraction procedure was employed. Figure 6 illustrates the flow
chart that must be applied to combine the parameters of Tier 1 and the aged sorption studies (Tier
2a) in the case that all soils in the higher-tier experiments were extracted with the same procedure for
the determination of total mass (one set of parameters). The boxes on the left side represent the first-
and higher-tier studies, each of them directing to their resulting parameter(s). The first-tier DegT50
values need to be converted to DegT50gq values in an appropriate way before averaging. The
calculated PECy, values can be directly used in groundwater leaching assessments. Note that agreed
matrix DegT50 values can be used (see Section 5 for additional recommendations).
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Figure 6: Flow chart for combining Tier 1 and Tier 2a (aged sorption) parameters for groundwater
risk assessment in the case that all soils in the aged sorption study were extracted with the
same procedure for the determination of total mass

Figure 7 illustrates the flow chart that must be applied to combine the parameters of the first-tier
and the aged sorption studies (Tier 2a) in the case that the soils in the higher-tier studies were
extracted with two different procedures for the determination of total mass (two sets of parameters).
For the aged sorption parameters (fye and kges), @ check for the extraction procedure assigns the
parameters to either set 1 (extraction procedure 1) or to set 2 (extraction procedure 2). These sets
are combined with the available DegT50gq, Kom and 1/n value parameters, which are derived
independently of the extraction procedure. PECy, calculations were performed for each data set and
the worst-case value for each scenario is used in groundwater leaching assessment. The flow chart
can be easily extended to account for aged sorption studies with three or even more different
extraction procedures for the determination of total mass.
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Figure 7: Flow chart for combining first-Tier and Tier 2a (aged sorption) parameters for groundwater
leaching assessment in the case that the soils in the aged sorption studies were extracted
with two different procedures for the determination of total mass

4, Handling of metabolites

Aged sorption parameters for metabolites can be derived from parent-dosed or metabolite-dosed
incubation studies. In principle, both types of study should give the same set of aged sorption
parameters for a metabolite where the metabolite shows the same adsorption behaviour whether it is
gradually formed over time (parent-dosed study) or whether it is directly applied (metabolite-dosed
study), provided that the concentration of the metabolite in the water phase is below its water
solubility. Based on the numerical evaluation of Van Beinum and Beulke (2015),* the updated guidance
document recommends that aged sorption parameters for metabolites should be derived from
metabolite-dosed experiments, where the metabolite is directly applied to the soil. In that case the
guidance for the parent can be used.

One main assumption in the conceptual aged sorption model is that degradation only takes place in
the equilibrium phase - i.e. the liquid phase and the equilibrium sorption domain. If degradation in the
non-equilibrium sorption is a relevant dissipation process, metabolite-dosed (application in the
equilibrium domain) and parent-dosed studies (formation in the non-equilibrium domain) will not
provide the same parameterisation for the aged sorption process. In that case, however, the current
conceptual model is not suitable for a parent compound either. The Panel agrees that there is no strong
evidence that invalidates the current conceptual model for most substances. Therefore, metabolite-
dosed studies are adequate to derive aged sorption parameters, unless evidence states otherwise.

! Van Beinum and Beulke (2015) performed a benchmark study to retrieve parameter values for aged sorption from a large
number of artificial data sets calculated with known parameter combinations (total mass and concentration in CaCl,
supplemented with an error). In their numerical study, they assumed no aged sorption for the parent with a degradation
following first-order kinetics (SFO-DegT50 was 10 or 50 days) combined with the formation of a metabolite with aged sorption
(DegT50gq was 10 or 100 days).
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The lack of a formation fraction is inherent to metabolite-dosed aged sorption studies. The
guidance document recommends that the formation fraction is derived from other parent-dosed
studies (such as aerobic degradation studies according to OECD Guideline 307 (OECD, 2002). When
such studies are not available, the formation fraction should be set to the conservative value of 1.
Based on theoretical considerations of conservation of mass, the formation fraction of a metabolite is
unique, irrespective of the sorption process (equilibrium sorption or TDS). This implies that formation
fractions obtained from total mass fits with and without TDS should be the same as long as the fits are
adequately describing the total mass. Nevertheless, the Panel tested the procedure in the draft
guidance document by generating artificial degradation experiments with a model that can deal with
aged sorption (PELMO) for the following cases:

i) the parent shows aged sorption and the primary metabolite does not (also performed in Van
Beinum and Beulke, 2016a,b);

ii) the metabolite shows aged sorption and the parent does not;

i) both the parent and the metabolite show aged sorption.

The results of this analysis show that correct formation fractions are estimated from a degradation
study according to OECD Guideline 307 (OECD, 2002), provided that the parent and metabolite are
fitted with the best-fit model, which is the DFOP model in the case of aged sorption (see Appendix D).
At least for linear sorption (1/n = 1), it can be shown that the effective description of the temporal
decrease in total mass caused by degradation and TDS is equivalent to the biphasic degradation
kinetics given by the DFOP model (FOCUS, 2006, Appendix 4). Therefore, the Panel agrees that it is
possible to correctly derive the formation fraction for the metabolite without explicitly modelling the
aged sorption behaviour of either the parent, the metabolite or both, as long as the substances which
exhibit aged sorption are described by the DFOP model.

The Panel also noted that the DFOP kinetic degradation model is not recommended for metabolites
according to current guidance (FOCUS, 2006). The use of the SFO model for a metabolite is currently
the recommended practice for evaluating regulatory degradation studies. If a metabolite shows aged
sorption, the formation fraction will be underestimated when the SFO model is used in a first-tier
analysis. The degree of underestimation depends on substance-specific properties (both parent and
metabolite). However, a more thorough analysis falls outside the remit of this Opinion.

Conclusions and recommendations

The Panel recommends deriving aged sorption parameters for metabolites only from metabolite-
dosed studies. In this case the guidance for the parent compound also applies to the metabolite. The
formation fraction can be derived from parent-dosed aerobic degradation studies, provided that the
parent and metabolite are fitted with the best-fit model, which is the DFOP model in the case of aged
sorption. When such studies are not available, the formation fraction should be set to the conservative
value of 1.

5. Deriving aged sorption parameters in field studies

In this section, the draft guidance on how aged sorption studies should be performed is compared with
EFSA’s DegT50 guidance (EFSA, 2014) focusing on the aspect design and quality of field experiments.

There are some differences between the two documents because the EFSA guidance only gives
recommendations for field degradation experiments, whereas the draft UK guidance document deals with
both DegT50 and kinetic sorption parameters. Consequently, EFSA (2014) only allows a study design that
minimises the impact of surface processes (e.g. photolysis and volatilisation) on the DegT50atrix Value.
The draft UK guidance on aged sorption gives more freedom with regard to the methodology by
mentioning several possible options for determining the additional kinetic sorption parameters?:

e Aged sorption is measured in laboratory studies. Field data are used to determine a field
DegT50gq to be used in conjunction with laboratory-derived aged sorption parameters.

e Field studies where aged sorption is measured by sampling the topsoil at different time
intervals after application. Soil samples are extracted with CaCl, solution to determine the
readily available pesticide and extracted with solvents to determine the total extractable
residue.

2 Note that in the UK guidance document the first two options were listed in a different order. We recommend listing from a
simple option to more complex options (i.e. the order in this Opinion).
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e Profiles of the pesticide concentrations with depth are determined at different time intervals
following pesticide application in the field and interpreted using aged sorption.

e Pesticide concentrations are measured in percolate water at a certain depth and interpreted
using aged sorption.

However, the draft UK guidance on aged sorption only considered the first two options to be suitable
for regulatory purposes. The Panel considers the third option scientifically the best option because this
relaxes the restriction of no leaching from the top layer. However, the Panel acknowledges that this option
is practically less suitable for regulatory use, because of the high demand for additional information and
expert knowledge to run and judge the optimisation (see Kasteel et al. (2009) for a way to proceed for
equilibrium sorption). The third and fourth options are therefore not discussed further here.

Option 1 - combine DegT50 from the field with aged sorption in the laboratory

The first option is not aimed at measuring aged sorption in the field, but rather to derive a field
DegT50gq that can be used in combination with aged sorption parameters from the laboratory. With
regard to the study design and quality criteria, the UK guidance explicitly refers to EFSA (2014). This
includes procedures to avoid surface processes such as photolysis and volatilisation, and the design of
field studies. There is no difference between the two guidance documents when aged sorption is
measured in the laboratory and only the half-life is measured in the field: Measurements are taken
from several soil layers up to 1 m depth. The measured pesticide mass (e.g. in pg/kg) is converted to
areic mass (e.g. kg/ha) and then added up over all layers for each individual time point. Samples
taken before 10 mm rainfall must be excluded.

The DegT50 from field studies cannot be used directly in the groundwater assessment in
combination with aged sorption. In these cases, a field DegT50gq needs to be derived. This is
achieved by fitting the DegT50gq to the field data applying a numerical leaching model coupled with
an optimisation tool, e.g. PEST, while accounting for aged sorption. During the model fitting, the aged
sorption parameters are set to those derived in laboratory experiments. Preferably those laboratory
experiments should be performed in the same soil as the field experiments.

Option 2 - assessing aged sorption from field experiments

The second method aims at directly measuring aged sorption in field experiments. Again, the UK
guidance requires that the study is performed in line with field degradation according to EFSA (2014)
with regard to design and quality: for deriving field DegT50 values, it is required that the soil should
be sampled up to 1 m depth and divided into depth segments for analysis. Furthermore, in both
guidance documents, field sites with excessive leaching should be avoided so that losses below 1 m
are minimised.

In the UK guidance, there are additional recommendations for deriving the field aged sorption
parameters. It is suggested that only the top 15 cm is extracted with CaCl, solution, and only the
measurements from this top layer are used to determine aged sorption parameters. The UK guidance
states that the majority of the substance should remain in the top 15 cm throughout the study period.
This is, however, inconvenient for pesticides that are tested for aged sorption, as these are likely to be
relatively mobile substances. To overcome this problem, the UK guidance recommends soil sampling up
to 1 m depth and checking for residues up to this depth in accordance with EFSA (2014). This is
considered acceptable, because a leaching model will be used to interpret the data. The model should
in principle simulate the amount of leaching from the sampling layer, and therefore distinguish
degradation from losses due to leaching. Note that the application of this approach requires inverse
modelling with one of the numerical leaching models (see below), which is a relatively complex
procedure for which additional guidance would be needed. After the optimisation, the total residue up
to 1 m depth predicted by the model should be compared against the measured sum of residues. If
necessary, the obtained DegT50gq can be adjusted in a separate fit to the residue data of the top layer.

Conclusion from the comparison

The comparison between the two guidance documents showed no significant differences with
regard to the design of field studies for deriving DegT50 values as the UK guidance explicitly refers to
EFSA (2014). The Panel considers the quality of the experimental design to be sufficient for deriving
aged sorption parameters. However, the additional modelling, which is necessary to calculate the final
kinetic sorption parameters, could lead to extra uncertainty in both methodologies suggested by the
UK guidance:
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e Option 1 involves the use of laboratory aged sorption data to derive a field DegT50gq. That
directly results in some extra uncertainty as parameters from different studies or soils are
mixed for the optimisation.

e Option 2 involves the use of laboratory data on, for example, the Freundlich exponent.
Furthermore, the modelling procedure is more complicated since a leaching model is used to
account for environmental factors that influence sorption and degradation. This could lead to
higher uncertainty even if the field measurements were obtained with high quality.

The Panel considers it unacceptable to mix different studies or soils in the inverse modelling
procedure and therefore only considers option 2 to be acceptable. If this option is used, field studies
have to meet the quality criteria as given in FOCUS (2006) and EFSA (2014). For model fitting, a
numerical leaching model must be used that considers aged sorption according to the UK guidance
document. The model must be combined with an optimisation tool such as PEST. The use of a
numerical leaching model is necessary to correct the degradation rate in the field for actual soil
temperature and moisture content.

Modelling

For both option 1 and option 2, a numerical leaching model must be used that considers the aged
sorption according to the guidance document, e.g. one of the FOCUS groundwater models. The
chosen model has to be combined with an optimisation tool such as PEST. The use of a numerical
leaching model is necessary to correct the degradation rate in the field for actual soil temperature and
moisture content. That means that, in contrast to EFSA (2014) which recommends time-step
normalisation, this inverse modelling technique would be based on a rate-constant normalisation.
Please note that the numerical models do not consider any temperature or moisture dependency of
the aged sorption rate constant kyes.

The Panel further notes that there is a lack of guidance on how to parameterise the numerical
models. Furthermore, the procedure in the draft guidance document does not appear to be well
worked out and tested. Because this may lead to confusion in the regulatory process, the
Panel recommends that the guidance be further developed and tested with real world data. Until this
has been done, field studies should not be used to derive aged sorption parameters.

Dealing with agreed DegT50 values from field studies

If agreed matrix DegT50 values from field studies have been derived according to EFSA (2014), the
Panel recommends that these values should not be ignored but accounted for in the leaching
assessment in line with EFSA (2014). This includes checking whether laboratory and field degradation
data are from different populations. To keep consistency with EFSA (2014), this check should carried
out on the basis of matrix DegT50 values instead of DegT50gq values. There are two options
(Figure 8):

e If, according to EFSA (2014), the laboratory and field DegT50 are shown to be from the same
population, the Panel recommends that field DegT50 values be converted into appropriate
DegT50gq values using the second scaling factor unless a soil-specific water holding capacity
(measured at pF 2) is available. Note that refitting field residue data is not a feasible option.

o If field DegT50 values represent a different population, the Panel considers that rescaling the
field DegT50 data on the basis of laboratory TDS data is not justifiable because there is no
experimental evidence that the extent of aged sorption in the laboratory and in the field is the
same. So in this particular case, the Panel recommends using the field DegT50 values together
with the laboratory aged sorption data in the leaching assessment without scaling the field
DegT50 values as a conservative approach (see Figure 8).

Note that the Panel considers this to be an interim solution. The ideal solution would be to obtain
both the aged sorption parameters and the field degradation half-lives simultaneously using inverse
modelling (see option 2 above). That option should replace this interim solution as soon as appropriate
guidance has been developed and tested.
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Figure 8: Flow chart for combining field degradation data and laboratory degradation data

6. Other issues

In this section, the Panel first reviews the requirements for the tools to derive aged sorption
parameters, then gives some recommendations on data quality (in particular with regard to soil
selection) and legacy studies. In the remainder of the section, some specific aspects of the fitting
procedure are reviewed.

6.1. Deriving aged sorption parameters using the DFOP model

It has previously been suggested that aged sorption parameters can be obtained from Tier 1
degradation experiments using the DFOP model (FOCUS, 2006). The two-site aged sorption model is
mathematically equivalent to a DFOP model where both fyg and kges are functions of the parameters of
the DFOP model, namely g (representing the distribution between the two compartments), and k; and
k, (the rate of dissipation from the ‘fast’ and ‘slow’ compartments, respectively). The Panel considers
that this option is not feasible because it only applies to linear sorption. Furthermore, the Panel is of
the opinion that first-tier degradation studies do not contain enough information for an unequivocal
determination of the aged sorption parameters because there is no extraction with a CaCl, solution
(e.g. exhaustion of soil microbial biomass in the incubation experiment may also lead to a biphasic
decline pattern of total mass). Note further that a perfect SFO-fit in Tier 1 degradation studies does
not exclude aged sorption, particularly for slowly degrading substances (see Appendix D).

6.2. Requirements for tools used to derive aged sorption parameters

The draft guidance document mentions three software tools that have been used to derive aged
sorption parameters from experimental data sets: PEARLNEQ, MODELMAKER and MATLAB. Of these,
PEARLNEQ was specially developed for this purpose, while MODELMAKER and MATLAB are more
versatile tools in which the aged sorption model is implemented. The three software packages deliver
nearly identical results for aged sorption parameters for example data sets.

It cannot be excluded that other software tools might be used for the same purpose in the future.
As with models and other software tools, the Panel is of the opinion that any software tool is
acceptable provided that it fulfils a minimum set of requirements as described in the Opinion on Good
Modelling Practice (EFSA PPR Panel, 2014). The minimum requirements are listed below:

e (Capabilities

— It should be able to calculate all parameters of the aged sorption model.
— It should be able to deliver all statistics that are used to assess the goodness of fit.
— It should provide graphical information of the fits and the residuals.
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e Documentation

— A description of the implementation of the aged sorption concept in the software must be
available.

— A user manual, i.e. a detailed description on how the tool is operated, must be available.
This should include a description of model inputs and model outputs.

— A description of all statistics or a reference to documentation in which the statistical
methods are fully described must be available.

— A description that the tool works correctly (e.g. by testing against a benchmark data set)
should be provided.

e Compatibility
— The tools should be available for major operating systems (like Windows 7-10).
e Availability

— Easily obtainable, for example downloadable from a website.

— Support from the developer or distributor of the software.

— Earlier versions, if applicable, should be available upon request.
— Preferably the tool is available free of charge.

e User interface

— To facilitate use of the tool by regulators, the software tool should be accessible via a
graphical user interface. The general setup of the user interface should be discussed with
regulators and developers of the tool.

— Functionality to run the tool in batch mode would be a helpful addition.

6.3. Soil selection

In the draft guidance, it is stated that batch adsorption experiments (OECD, 2000) should be
performed on the same soils as used for the aged sorption experiments, and that sorption parameters
measured on soils from the same location should be averaged prior to calculating the overall average.
The Panel notes that the same should apply to the degradation studies.

An important question is when soil samples can be regarded as being from the same soil. The
properties of a soil are a function of the five soil-forming factors: parent material, climate, topography,
organisms (including human activity) and time. So, for soil samples to represent the same soil, the
samples must have been taken from soil where the five factors are the same. Hence, it is not enough
that the samples are taken from locations with the same name in the same region. If the locations are
close to each other, then the climate and the parent material may be the same but topography, human
activity and perhaps also the time may differ. Even if samples are taken from the same field they may
not be regarded as being from the same soil if they have been sampled in different years or if the field
is very heterogeneous. Even short time intervals between two samplings are problematic if there has
been activity on the field which affects soil properties. An example of this is liming of the soil.

The way soil sampling is done can also affect whether samples can be regarded as being from the
same soil. If sampling is done by going to the field and digging up a bucket of soil and then a month
later another bucket is sampled from another part of the field, then the samples may represent
different soils as there can be variations in, for example, topography and parent material even within a
single field. If the sampling is performed by taking many small subsamples from a field which are
pooled and mixed to one soil sample, then the pooled sample will represent an average of the field
and a new sampling performed in the same way is likely to represent the same soil. It is important to
sample to the same depth every time sampling is done.

In the light of these considerations, care must be taken when assuming that two samples are from
the same soil. It is not enough that the samples are from soils with the same name. The five soil-
forming factors should be considered and if these are the same, then the samples may be considered
to be from the same soil. In reality, this may be difficult to assess. In the assessment, this can be
done by examining the information about the sampling procedure and the soil properties of the
samples. If the pH, texture and organic matter content are the same in two samples taken from the
same field, then this is an indication that the samples are from the same soil. If other soil properties
like the cation-exchange capacity are given, these should also be included in the assessment. As soil is
a heterogeneous media, variation in soil properties can be expected even for soil samples taken
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spatially and temporally close to each other, so two soil samples can be from the same soil even if
there is some deviation in one or more of the properties. It is difficult to give criteria for how much
variation can be expected as even the degree of heterogeneity will differ from soil to soil. The time
span between two sampling times should be considered and information about the agricultural practice
should be included in the assessment. Samples taken within the same growth season can be
considered as being from the same soil, whereas if several years have passed between two samplings
from the same field then the samples are not from the same soil.

It is preferred that soil for the batch adsorption experiment and the aged sorption experiment is
sampled at the same time, so that there is no doubt that the two experiments have been done on the
same soil.

Conclusions and recommendations
Based on the above, the Panel recommends that:

e soil is sampled for the batch adsorption experiment (OECD, 2000) and the aged sorption
experiment at the same time;

e sampling is performed by taking a number of small subsamples and pooling them to get an
average of the soil in a given field or plot;

e care take is taken when assuming that samples from the same location are from the same soil
if more than one growth season has passed between samplings.

6.4. Use of legacy studies in the assessment of aged sorption

Legacy studies are defined as studies that were performed before the experimental setup laid down
in this guidance was published. However, when such a study is consistent with the setup in this
guidance and meets the requirements, it is not considered a legacy study. In the case of legacy
studies, the draft guidance recommends accepting less stringent requirements on three specific issues.
In all other respects, the studies should follow the draft guidance.

The three deviations from the guidance, which are proposed to be acceptable in the draft guidance
document, are related to the number of sampling points, the extraction time for the CaCl, extraction
and the use of equilibrium sorption data from other soils.

In the draft guidance, it is proposed that five sampling points (after elimination of outliers and data
below the limit of quantification (LOQ)) are sufficient for legacy studies. For standard aged sorption
studies, a minimum number of six sampling points are required. The reason for this is that the number
of sampling points should be appreciably larger than the number of model parameters and the pattern
of decline of mass and concentration should be well established. The Panel notes that the y>-test
cannot be applied to the graph of apparent Ky values if only five sampling points are available because
the number of data points in time would be equal to the number of parameters. Based on this, the
Panel does not agree with a minimum of five sampling points for legacy studies and proposes a
minimum of six sampling points be also used for legacy studies.

In the case of legacy studies, extraction times of between 8 and 48 h are proposed to be allowed.
The 24-h extraction with a CaCl, solution, in the case of standard aged sorption studies, was chosen
as an operational definition to aid consistency and reproducibility. Legacy studies may have extraction
times other than 24 h, or even mixed extraction times. A comparison of a 1-h and a 24-h extraction
with a CaCl, solution during a 48-day incubation experiment showed similar measured concentrations
in the suspension, except for significantly lower concentrations for the 24-h extraction within the first
day after application, because of ongoing adsorption (Van Beinum et al., 2010). The Panel concludes
that the effect on the measured aqueous phase concentration is expected to be small for extraction
times of between 8 and 48 h.

It is proposed that if batch sorption data were not measured on the same soil, then equilibrium
sorption data from other soils can be used. In the case of a missing soil-specific Freundlich exponent
for the fitting procedure, the draft guidance recommends fixing the Freundlich exponent value to the
average Freundlich exponent obtained from other soils. The Panel agrees that using the average
Freundlich exponent obtained from other soils is the most appropriate substitute for an unknown soil-
specific Freundlich exponent. This recommendation is supported by Hardy (2011), who showed, on the
basis of the industry data set, that using the average Freundlich exponent from other soils instead of
the soil-specific one has hardly any effect on the final groundwater exposure assessment. If a reliable
Freundlich exponent from other soils is not available, the Panel recommends not using these legacy
studies further to obtain aged sorption parameters.
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If both legacy studies and new studies are available, the studies can only be considered as one
data set if they have been performed using the same extraction procedure. If different extraction
procedures have been used then the studies have to be considered as different data sets and a PEC,,,
should be calculated for each of the data sets where the same extraction procedure has been used.
The worst-case PEC,,, calculated should then be used in the risk assessment.

Conclusions and recommendations
Based on the data provided by the CRD, the Panel drew the following general conclusions:

e A minimum of six sampling points (after elimination of outliers and data below the LOQ) is also
required for legacy studies.

e Extraction times of between 8 and 48 h can be accepted for legacy studies.

e Using the average Freundlich exponent obtained from other soils is the most appropriate
substitute for an unknown soil-specific Freundlich exponent. If a reliable Freundlich exponent
from other soils is not available, the Panel recommends not using legacy studies further to
obtain aged sorption parameters.

e If both legacy studies and new studies are available, the studies can only be considered as one
data set if they have been performed using the same extraction procedure.

e No other deviations are accepted for legacy studies.

6.5. Consistency of extraction procedures

The Panel (EFSA PPR Panel, 2015) points out the importance of selecting an appropriate solvent
extraction method. The solvent extraction should be harsh enough to extract the fraction that is
potentially available for leaching. However, the definition of the poorly available fraction that is
potentially available for leaching is ambiguous and depends on the experimental method. Therefore, it
was requested that a justification of the extraction method, which meets the requirements of an
appropriate mass recovery, should be given by the applicant.

The Statement (EFSA PPR Panel, 2015) emphasised the uncertainty caused by the solvent
extraction method: The extraction method needs to be strong enough to avoid overestimation of the
non-extractable fraction. If the extraction method is too weak and becomes less efficient over time
due to stronger sorption, degradation would be overestimated and the increase in sorption over time
would be underestimated. This was confirmed in a numerical analysis performed by Boesten (2016).
He showed that mild extraction methods are expected to give smaller fyg values (less extracted
residue means less aged sorption) and shorter DegT50 values (faster degradation). The effect on the
fitted DegT50gq was shown to be small as this parameter is partly compensated for by the reduced
fne. Parameter values derived by harsh extraction resulted in higher PEC values than those from mild
extraction. At concentrations between 0.01 and 0.1 mg/L, the maximum difference in PEC values was
a factor of 2 (estimate based on the ‘best-guess’ scenario, which assumed 50% extraction efficiency
for mild extraction). The Panel acknowledges that the extraction efficiency is of minor importance in
the case of TDS experiments with an additional focus on pesticide mass in the liquid phase (CaCl,
extract). In the case of assessing total mass only (e.g. DegT50 without aged sorption), extraction
efficiency is of course a dominant factor.

The Statement (EFSA PPR Panel, 2015) also described that for aged sorption experiments, it is of
the utmost importance to carry out the experiments in field-moist soil. The use of air- or oven-dried
soil in an incubation experiment requires rewetting of the soil constituents during the pre-incubation
period. Rewetting of soil organic matter is a time-dependent process which may last for weeks
(Altfelder et al., 1999), steadily creating new sorption sites until the soil constituents are fully rewetted.
Rewetting thus mimics an artificial TDS (experimental artefact). Therefore, the soil should not become
dryer than necessary to sieve. A limit of pF = 4.2 (permanent wilting point for plants) could be
proposed, probably with the exception of clayey soils which can be dried to a degree that facilitates
sieving for pragmatic reasons. It is expected that the problem of rewetting of the organic matter will
not be so severe if this limit is not exceeded.

Conclusions and recommendations

According to the numerical analysis by Boesten (2016), it is not anticipated that the overall impact
of the extraction procedure (soft vs harsh) would strongly influence the risk assessment if TDS is taken
into account. Still, it is desirable that for future submission addressing aged sorption process, adequate
and consistent extraction procedures should be used. The following recommendations are made:
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e The same extraction procedure should be used in all laboratory experiments investigating aged
sorption in a dossier (the same extraction procedure applied to the different soils). Once an
extraction procedure has been selected for a particular compound, the same procedure should
be used for all soils to derive specific aged sorption parameters.

e The selected method to perform the extraction procedure should be proven to provide
adequate and consistent results by producing yield of extraction in line with current standards.
For the initial time point, the extraction should be close to complete (yield of extraction of
100% +/— 10%). Mass balance should also be available for later time points.

o If different extraction procedures are used, results on aged sorption parameters should be
treated independently for the same compound (results from the same soil using different
extraction procedures should not be mixed) (see case ECPA-06).

e Values from one extraction procedure should not be converted for use in a data set with
another extraction procedure.

e \Very dry conditions during all phases of the experiment should be avoided. Preferably, freshly
collected soil should be used. Freezer storage of the soil samples should also be avoided and
storage in a cold place (4°C) should be preferred.

6.6. Dealing with zeroes and minimum number of studies showing aged
sorption

The Panel agrees that the geometric mean values of fye and kges Should be used for input in
groundwater risk assessments. Note that the Panel recommends that the majority of experiments
(with @ minimum of four experiments) should show aged sorption behaviour (i.e. fye and Kkges Values
are reliable) as a conservative approach (EFSA PPR Panel, 2015). If the data set includes soils with
‘zero aged sorption’ (i.e. fye and kges Values are equal to zero), the Panel proposes that the weighted
average geomean g should be used, which is calculated as follows (Habib, 2012):

= Qg* (3)

9= 1

where n, is the number of non-zero, positive values, n is the total number of values and g* is the
geometric mean of the positive values. In words, the values in the data set are divided into two
groups: one with zeroes and one with the positive values. The geomean of the positive values is
calculated and then multiplied by the fraction of positive values in the data set. When there are no
zero values in the data set (i.e. n = ny), the weighted average geomean equals the commonly used
geomean in groundwater risk assessments.

6.7. Calculation of the y%-error of the apparent distribution coefficient

The draft guidance requires that the y2-error percentage for the apparent distribution coefficient,
Kp,apps for the aged sorption model must be smaller than that for the equilibrium model to show the
relevance of aged sorption. Since the apparent Kp is not used as a dependent variable in the fitting
procedure, the calculation of its y?-error is not a priori clear and no instruction is given in the draft
guidance.

In principle, two options are available: the weighted and the unweighted y2-error. The weighted
y?-error is used in aged sorption studies, where the two dependent variables (total mass and
concentration in CaCl, suspension) are weighted in the inverse optimisation to account for differences
in absolute values. The y-error for weighted observations is defined as follows:

t _0N.)2
x>-error(%) = 100 x $ > ! (i =9 4)

2
Xtabulated i=1 Oi

where t is the sum of the number of time points with measurements of mass and concentration, P;
and O; are the predicted and observed value for measurement I, respectively (note that replicates
should be averaged first for each time point i), and xZ,,.wq iS the standard tabulated value at the 5%
significance level and the degree of freedom being twice the number of time points minus the number
of fitting parameters.
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The unweighted y?-error is used for cases with one dependent variable, e.g. for degradation
studies (total mass) where FOCUS (2006) recommends that the observations are not weighted. The
y2-error for unweighted observations is defined as follows:

t b A2
x>-error(%) = 100 x , | — ! (P 720') (5)
Xiabulated =1 O

where O is the mean of all observed values.

There is no obvious right or wrong method, since the y?-error of the apparent Kp is not related to
the fitting procedure itself. As the observations of the apparent Ky are rather close to each other, i.e.
not orders of magnitude apart, the impact of weighting is also expected to be small. For comparison of
the performance of the non-equilibrium and the equilibrium models, it should also not matter whether
the weighted or unweighted y?-error calculation method is used for the apparent Kp.

Recommendations

Nevertheless, to harmonise the calculations of the y?-error of the apparent Kp, the Panel recommends
using the unweighted method using the same numbers of fitting parameters as for the accompanying fit
on mass and concentration. This recommendation is not based on any statistical justifications, but on the
fact that the observations only consist of one dependent variable (apparent Kp). This is in line with
the existing guidance on kinetic degradation (FOCUS, 2006). The Panel also recommends implementing
the calculation of the y2-error for weighted and unweighted observation in the software tool.

7. Uncertainty review

The EFSA Scientific Committee (2018) Guidance on uncertainty in EFSA scientific assessments
provides guidance on the treatment of uncertainty when standardised assessment procedures are
being developed. Appendix 3 of the draft guidance document describes the main sources of
uncertainty in the aged sorption procedures that affect the leaching assessment. We here evaluate the
uncertainty of a particular source regarding its influence on the endpoint in the risk assessment, i.e.
the calculated concentration in groundwater.

The uncertainty review in the draft guidance document considers three main sources of uncertainty,
i.e. the conceptual model, the experimental procedures (referred to as ‘methods’) and the
interpretation of the experiments (‘PEC calculations’). The draft guidance document reviews the
contribution relative to the overall uncertainty in the leaching assessment. Sources are judged
qualitatively and classified as ‘minor’, *‘medium’ or *high’. What this means is not further specified.

The draft guidance estimates that most sources of uncertainty make a minor contribution to the
overall uncertainty in the leaching assessment. The Panel notes that the wording ‘minor’ is optimistic in
view of the potentially large effect of including aged sorption in the leaching assessment and
recommends that this wording be reconsidered. For example, Boesten (2017) found that adding aged
sorption decreased the leaching concentration in four FOCUS scenarios by a factor of 30 and occasionally
by a factor of 100. Boesten (2017) also pointed to the possible interaction of aged sorption parameters
and parameters obtained at lower tiers. Lowering the Freundlich exponent (1/n) from 0.9 to 0.7 would
increase this factor 30 to a factor of typically 1,000. Note, however, that the calculations by Boesten
(2017) were performed using a dosage of 1 kg/ha. Calculations with pesticide ECPA-06 demonstrated
that the relative effect of adding aged sorption increases at lower dosages (refer to Appendix B). A
quantitative uncertainty analysis that also includes parameters obtained in lower-tier studies would be
needed to explore such interactions in more detail but this is outside the scope of this Opinion. Despite
this, the Panel agrees that lower-tier sorption parameters such as the K., and 1/n may have a higher
effect on the total leaching concentration. For this reason, the Panel recommends that the quality checks
outlined in EFSA (2017a) are always applied. Given the importance of the curvature of the Freundlich
isotherm, it is further recommended to only accept Freundlich exponents from studies of which sorption
coefficients are accepted to be included in the further analysis. This is based on the argument that if the
sorption coefficient is considered not sufficiently reliable then the curvature would also be unreliable
(refer to Section 6.2 in EFSA PPR Panel, 2015).

The Panel does not share the opinion that aged sorption is expected to be fully reversible. Actually,
there is ample evidence in peer-reviewed literature that aged sorption is not a fully reversible process
(e.g. Bialk et al., 2005; Sittig et al., 2012; Gulkowska et al., 2014). The Panel wants to emphasise that
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the proposed aged sorption model does implicitly account for the formation of non-extractable residues
in a sink term, which represents, apart from non-extractable residues, CO,, minor unidentified
residues, as well as any metabolite, identified or not. Thus non-extractable residues in the aged
sorption model are treated as conforming to existing guidance on degradation kinetics (FOCUS, 2006).
Therefore, the Panel does not consider the non-attainment of full reversibility of aged sorption to be a
source of uncertainty. However, the formation of non-extractable residues does not necessarily meet
the requirement of a first-order degradation process which is restricted to the equilibrium domain
(Sittig et al., 2012). The Panel considers that to be an additional source of uncertainty.

The Panel notes that OECD Guideline 106 (OECD, 2000) is not entirely conclusive with respect to
non-extractable residues. In principle, they should be handled in a consistent way in soil degradation
experiments and aged sorption as well as OECD 106 batch experiments. This implies that non-
extractable residues, if found in significant amounts in OECD batch studies applying similar extraction
methods as used in the soil degradation experiments, should be explicitly excluded from the
calculation of the equilibrium distribution coefficients. Note that this applies to the indirect as well as to
the direct method. By experience, study authors commonly ignore this and consider non-extractable
residues to contribute equally to the sorption equilibrium even if using the direct method. The
Panel recommends that EFSA (2017a) be amended accordingly.

The Panel is of the opinion that the assumption of identical sorption non-linearity in the equilibrium
and non-equilibrium domain, i.e. the same Freundlich exponent derived from standard batch
adsorption experiments, is a source of uncertainty. In view of the sensitivity of the 1/n value on the
estimation of PECg, values, any judgement of a possible impact on groundwater risk assessment
caused by the violation of this assumption is premature without experimental or numerical (sensitivity
analysis with appropriate model) evidence.

The Panel agrees that sorption measurements are more prone to experimental errors for mobile
substances (very little sorption). The Panel considers that the uncertainty in the aged sorption
experiments is of a similar magnitude to that in standard adsorption studies according to OECD
Guideline 106 (OECD, 2000) only when the direct method is applied, i.e. both the concentration in the
equilibrium CaCl, solution and the adsorbed amount after extraction are measured. Note that for
mobile substances the soil-to-water ratio before the extraction is more favourable in the aged sorption
experiments. By applying the direct method, non-extractable residues are treated in the same way as
in an aged sorption study.

Compared to the indirect method, however, where the adsorbed amount of substance to the soil is
calculated based on mass considerations, the Panel assigns less uncertainty to aged sorption studies
for mobile substances. The indirect method is by experience still the most commonly used method in
batch adsorption studies even for mobile substances. The main source of error for mobile substances
using the indirect method is that the concentration in the input and in the equilibrium solution is
almost equally large. The calculation of the adsorbed amount of substance to the soil introduces a
large uncertainty, because it is based on the subtraction of two almost equally large concentration
values. Calculating the adsorbed mass by subtraction is not part of the procedure in aged sorption
studies and therefore it is not a source of uncertainty. Another difference with aged sorption studies is
that possible non-extractable residues are considered as being adsorbed in the indirect method.

In combining lower- and higher-tier parameters, the Panel changed the procedure for adsorption
and now recommends that all available values from OECD 106 batch adsorption studies are used for
groundwater risk assessments. Thus, no additional uncertainty is introduced by combining adsorption
parameters from different types of studies to describe the overall sorption. The conversion of first-tier
DegT50 values into DegT50gq values introduces additional uncertainty, but the Panel considers that
the best possible estimate of DegT50gq is obtained with the recommendation to use the refit to the
residue data as the preferred option.

The Panel does not support the statement in the draft guidance document that uncertainty of
variability in aged sorption parameters is expected to have less impact on the risk assessment than
variability in K,n at the lower tier. Based on Walker and Thompson (1977) and Allen and Walker
(1987), the coefficient of variation of both DegT50 and K,,, was assumed to be 0.25. To the Panel’s
knowledge, very little is known about the variability between soils for the aged sorption parameters fye
and kges, and possible correlations with soil properties. As long as there is no comparable information
on variation for the aged sorption parameters as there is for the first-tier parameters DegT50 and Ky,
a reliable assessment of its impact on ground water risk assessment is not possible. Furthermore, the
Panel emphasises the sensitivity of the 1/n value on PEC,,, values in the groundwater risk assessment,
which is a parameter in the simulations with and without aged sorption.
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Additional uncertainty is introduced by the dependence of sorption and degradation parameters on
soil properties. It is well known that both the Freundlich distribution coefficient, Kg (batch adsorption
experiments), and the degradation half-life, DegT50 (aerobic degradation experiments), may depend
on soil properties such as organic matter, pH and/or clay content. The same might apply for the factor
describing the ratio between the non-equilibrium and equilibrium Freundlich coefficients (fyg) and the
desorption rate coefficient (kges). The Panel recommends that TDS is not applied to cases where there
is strong evidence for, for example, pH-dependent sorption, unless more evidence becomes available
on how to handle it.

8. Conclusions and recommendations

The guidance document was updated according to the recommendations provided by the EFSA PPR
Panel (2015). Together with this updated guidance document, the ECPA provided the underlying data
sets (ECPA, 2016) so that the Panel could test the guidance using real data and finalise its review
according to the terms of reference. From this data set, the Panel selected three substances covering
a wide range of properties. Particular points of attention were the quality of the provided data, the
proposed fitting procedure of TDS experiments and the proposed method for combining results
obtained from aged sorption experiments and lower-tier studies on degradation and adsorption.

Aged sorption was a relevant process in all cases studied. The test revealed that the guidance could
generally be well applied and resulted in robust and plausible results. The Panel considers the guidance
suitable for use in the regulatory process after the recommendations in this Scientific Opinion have been
implemented. The Panel agrees with the guidance document, however, that the guidance should only be
used for the simulation of pesticide losses to groundwater and not for the simulation of losses to surface
water. The reason is that the use of the 24-h batch value as an operational definition of equilibrium
sorption is less appropriate for the description of pesticide losses to surface water than to groundwater.
Entry into surface waters via drain flow or runoff is often determined by short-term response to rainfall
soon after application of pesticides and less affected by long-term sorption. This is particularly true
where preferential flow is an important process. In this case, movement to drains can occur within the
first hours or days of application and a correct description of sorption at this time is important.

The application of the guidance was complicated because no software tool was available that fully
supports the work flow in the guidance document. In particular, the combination of lower-tier results
with higher-tier results required a number of manual steps that could only be performed by
experienced users. It is recommended that a user-friendly software tool be developed that supports
the full workflow in the guidance document and that all graphs, statistics and tables needed in the
regulatory process are produced. It is further recommended that this tool be developed after
consultation with applicants and regulators. The Panel further notes that a flow chart summarising the
procedure for combining different data sets would be helpful.

The Panel is concerned about the refinement options for the inverse optimisation as described in
the draft guidance document, because this may lead to additional discussions and expert judgement
decisions in the absence of clear recommendations on when to consider a refinement superior to a fit
without refinement. The Panel tested a simplified procedure that worked well.

Higher-tier aged sorption experiments may be available for different soils than first-tier adsorption
and degradation experiments. The consequence is that the predicted concentration may be higher
when using only adsorption and degradation data from the higher-tier aged sorption experiments. This
is because of the high variation of degradation and adsorption data, which may by change result in a
sample that generates more leaching compared to the first tier. For this reason, the Panel recommends
that all available lower-tier data on degradation and adsorption be considered in higher-tier
groundwater risk assessments. Averaging all available data gives the best possible estimate of the
underlying statistical population of agricultural fields. Note that even when all available adsorption and
degradation data from Tier 1 and Tier 2a are used in the groundwater leaching assessment, the higher
tier may generate more leaching. This may happen in those cases where aged sorption is not the
dominant process, for example when the sorption constant is very low. In the three cases studied by
the Panel, however, the higher tier always generated less leaching.

The Panel confirms the statement by the EFSA PPR Panel (2013b) that the groundwater
assessment scheme in European Commission (2014) does not strictly follow the general principles of a
tiered approach. The combination of data from different soils may, for example, lead to higher
concentrations in Tier 2a than in Tier 1. The Panel also notes that this is not unique for Tier 2a.
Inconsistencies may also occur when developing more specific scenarios at Tier 2b or applying

www.efsa.europa.eu/efsajournal 31 EFSA Journal 2018;16(8):5382



Scientific Opinion about the Guidance on Aged Sorption

eJ EFSA Journal

advanced spatial modelling at Tier 3b. It is possible to avoid such inconsistencies by calibrating Tier 1
against the higher tiers (see EFSA PPR Panel, 2012).

The most important recommendations are listed hereafter; detailed recommendations can be found
in Appendix F.

Aged sorption: Sorption of pesticides onto soil is a complex phenomenon influenced by both
substance properties and the nature of soil organic matter and mineral components. Sorption is
usually progressive in nature, starting with a fast initial phase followed by a slower phase that may
go on for weeks or months. As a result, the apparent sorption often increases with time (i.e. aged
or TDS). Experimental approaches that attempt to quantify aged sorption and its dynamics
should take into account the release of pesticide from various domains. In this respect, the
Panel concludes that the two-step extraction procedure proposed in the draft guidance consisting
of a 24-h extraction with a 0.01 M CaCl, solution and a sufficiently harsh solvent extraction to
characterise the total extractable mass (OECD, 2002) on the same soil is a reasonable compromise
between the experimental effort and what is desirable from a theoretical point of view.

The model: The Panel concludes that the two-site modelling approach proposed in the draft
guidance is in line with the proposed experimental approach. This modelling approach reflects
a reasonable compromise between (i) the ability of the model to describe aged sorption in a
range of situations and (ii) the possibility to determine model parameters from experiments
with reasonable effort.

Experimental procedures: The Panel acknowledges that the extraction efficiency is of minor
importance in the case of TDS experiments with an additional focus on pesticide mass in the
liqguid phase (CaCl, extract). When assessing total mass only (e.g. DegT50 without aged
sorption) extraction efficiency is of course a dominant factor. Nevertheless, the extraction
method used should always be justified. If different extraction methods are used for different
data sets, then these cannot be pooled into one data set but should be treated as separate
data sets. PECg,, should then be calculated for the different data sets and the worst case
should be chosen for the risk assessment.

Soil selection: In the draft guidance, it is stated that batch adsorption experiments (OECD,
2000) should be performed on the same soils as used for the aged sorption experiments, and
that sorption parameters measured on soils from the same location should be averaged prior
to calculating the overall average. The Panel recommends that soil is sampled for the batch
adsorption experiment (OECD, 2000) and the aged sorption experiment at the same time and
to take care when assuming that samples from the same location are from the same soil if
more than one growth season has passed between sampling.

Fitting procedure: Analysis of sorption studies on three soils by Van Beinum et al. (2010)
showed that the deviations between model predictions and observations of total mass and
liquid concentration can be considered independent. After reconsideration, the Panel no longer
sees any justification to restrict Kom,eq to the arithmetic mean of the measured values at time
t = 0 (fixed parameter) and this requirement can be relaxed. The Panel therefore recommends
that Kom,eq is Only used as a fitting parameter.

Removal of outliers: The Panel recommends that the removal of data points as outliers is not
desirable and must be justified by a (significant) improvement of the goodness of fit criteria
(lower y2-error for both total mass and concentration in the liquid phase as well as for the
apparent kp) and of the acceptability criterion of the fitted parameters (lower relative standard
error) for the optimisation without the outlier(s). If a measurement is identified as an outlier in
one of the dependent variables only (total mass or concentration in the CaCl, suspension),
then both measurements on total mass as well as on concentration in the CaCl, suspension,
have to be eliminated for that sampling time point. If after this elimination only one
measurement (single replicate) of mass and concentration is available at a specific sampling
time point, the Panel recommends that this single replicate is also eliminated.

Refinement options in the inverse modelling procedure: The Panel does not recommend
refinement options in the inverse modelling procedure because this may lead to additional
discussions and expert judgement in the absence of clear recommendations on when to
consider a refinement fit superior to the fit obtained without refinement. Furthermore, in line
with FOCUS (2006), the Panel is reluctant to eliminate data points from a data set and
therefore does not recommend elimination of early time point(s) from the model fitting unless
these points can be considered to be outliers.
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e y2-error of the apparent distribution coefficient: To harmonise the calculations of the y2-error of
the apparent Kp, the Panel recommends using the unweighted method using the same numbers
of fitting parameters as for the accompanying fit on mass and concentration. This
recommendation is not based on any statistical justifications, but on the fact that the
observations only consist of one dependent variable (apparent Kp). This is in line with existing
guidance on kinetic degradation (FOCUS, 2006). The Panel also recommends that the calculation
of the y?-error for weighted and unweighted observation is implemented in the software tool.

e Visual assessment of weighted residuals: Due to a lack of alternative model descriptions for
degradation (biphasic models) and sorption complexity (multiple sorption sites), the
Panel recommends that only a trend in the weighted residuals of both total mass and
concentration in the CaCl, suspension invalidates the aged sorption model used. The soil
should then be classified as having ‘zero aged sorption” according to the terminology in the
draft guidance document.

e Dealing with zeroes: The Panel agrees that the geometric mean values of fye and kges Should
be used for input in groundwater risk assessments. If the data set includes soils with ‘zero
aged sorption’ (i.e. fyg and/or kges values are equal to zero), the Panel proposes that the
weighted average geomean g be used, calculated according to Habib (2012).

e Combining first-tier and higher-tier sorption and degradation data: Lower-tier data should
always be considered because this gives the best possible estimate of the underlying statistical
population of agricultural fields and the Panel recommends the approach described in the
guidance document. A refit of the aged sorption model to the original data (total mass only) is
always the preferred option for the conversion of lower-tier degradation endpoints. If raw data
and sufficient information from the tier 1 study is not accessible to perform an inverse
optimisation, scaling factor method 1 is recommended, and finally, if not all information for this
method is accessible, scaling factor method 2 is to be used.

e Software tool: It is recommended that a user-friendly software tool be developed that supports
the full workflow in the guidance document and that all graphs, statistics and tables needed in
the regulatory process are produced. It is further recommended that this tool be developed
after consultation with applicants and regulators.

e lLegacy studies: Legacy studies are experiments that were performed before the experimental
setup laid down in this guidance was published. However, when such a study is consistent with
the setup in this guidance and meets the requirements, it is not considered to be a legacy
study. The following requirements should apply to legacy studies:

— A minimum of six sampling points (after elimination of outliers and data below the LOQ) is
also required for legacy studies.

— Extraction times of between 8 and 48 h can be accepted for legacy studies.

— Using the average Freundlich exponent obtained from other soils is the most appropriate
substitute for an unknown soil-specific Freundlich exponent. If a reliable Freundlich
exponent from other soils is not available, the Panel recommends not using legacy studies
further to obtain aged sorption parameters.

— If both legacy studies and new studies are available, the studies can only be considered as
one data set if they have been performed using the same extraction procedure.

— No other deviations are accepted for legacy studies.

e Lower-tier adsorption parameters: Lower-tier sorption parameters, such as the Ky, and 1/n, may
have a higher effect on the total leaching concentration than aged sorption parameters. For this
reason, the Panel recommends that the quality checks outlined in EFSA (2017a) are always
applied. Given the importance of the curvature of the Freundlich isotherm, it is further
recommended to only accept Freundlich exponents from studies of which sorption coefficients are
accepted to be included in the further analysis. This is based on the argument that if the sorption
coefficient is considered not sufficiently reliable then the curvature would be unreliable as well.

e Metabolites: The Panel recommends that aged sorption parameters for metabolites be derived
only from metabolite-dosed studies. In this case the guidance for the parent compound applies
to the metabolite too. The formation fraction can be derived from parent-dosed aerobic
degradation studies, provided that the parent and metabolite are fitted with the best-fit model,
which is the DFOP model in the case of aged sorption. When such studies are not available,
the formation fraction should be set to the conservative value of 1.
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e Field studies: The Panel notes that there is a lack of guidance on how to parameterise the
numerical models that are needed in the inverse modelling procedure. Furthermore, the procedure
in the draft guidance document does not appear to be well worked out and tested. Because this
may lead to confusion in the regulatory process, the Panel recommends that the guidance be
further developed and tested with real world data. Until this has been done, field studies should
not be used to derive aged sorption parameters. However, if agreed matrix DegT50 values from
field studies have been derived according to EFSA (2014), the Panel recommends that these values
are not ignored but accounted for in the leaching assessment in line with EFSA (2014). This
includes checking whether laboratory and field degradation data are from different populations. If
the field degradation data indeed represent a different population, the Panel recommends using
the matrix DegT50 values without converting them into DegT50gq values.

e Uncertainty review: The draft guidance estimates that most sources make a minor contribution
to the overall uncertainty in the leaching assessment. The Panel notes that use of the word
‘minor’ is optimistic in view of the potentially large effect of including aged sorption in the
leaching assessment and therefore recommends that this wording is reconsidered. The panel
also noted that variability of degradation and sorption data may affect the leaching assessment
considerably. The Panel therefore recommends that a procedure is developed to handle this
uncertainty. The procedure described in the PECs in soil guidance document (EFSA, 2017b)
could be a starting point.

e Using two leaching models: The differences between PEARL and PELMO are generally within a
factor of 2 except for a few scenarios where very low leaching concentrations were predicted.
Adding aged sorption appears to increase the difference between the models slightly; however,
given all the uncertainties in the assessment, the Panel judges these differences to be small.
Nevertheless, the Panel sees no reason to change the recommendation in EFSA PPR
Panel (2013a) that PEC groundwater calculations should not be based on one model.
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Abbreviations

y2-error the maximum error in the data that would allow the model fit to pass the y?
test with a probability of 95% (p = 0.05)

1/n Freundlich exponent (-) used in the Freundlich sorption equation

apparent Ky

apparent sorption coefficient (mL/g); ratio between total adsorbed
concentration
(ng/g) and the concentration in soil solution (ng/mL)

batch Kom,eq coefficient of equilibrium sorption on organic matter (mL/g) obtained in a batch
sorption experiment

CAKE computer-assisted kinetic evaluation

CRD Chemicals Regulation Directorate

(o} concentration in the liquid phase (ug/mL)

CLR reference concentration in the liquid phase (ug/mL)

CofRatDes acronym used in PEARLNEQ for desorption rate constant (days 1)

Defra Department for Environment, Food and Rural Affairs

DT50 dissipation half-life for the total system (days)

DegT50 degradation half-life for the total system (days)

DegT50gq degradation half-life in the equilibrium domain (days)

DFOP double first-order in parallel

ECPA European Crop Protection Association

ExpFre acronym used in PEARLNEQ for Freundlich exponent (-)

FacSorNegEq| acronym used in PEARLNEQ for the factor describing the ratio between the
equilibrium and non-equilibrium Freundlich coefficients (-)

fMoist soil moisture correction factor

fNE a factor for describing the ratio between the non-equilibrium and equilibrium
Freundlich coefficients (-)

fNE MACRO fraction of the non-equilibrium sorption sites in MACRO (-)

fNE PEARL ratio between the non-equilibrium and equilibrium Freundlich coefficients (-) in
PEARL (-)

FOCUS Forum for co-ordination of pesticide fate models and their use

FOMC first-order multi-compartment

fremp temperature correction factor

initial mass initial mass of pesticide in each jar (ug)

Kp sorption coefficient (mL/g); ratio between total adsorbed concentration (ug/g)
and the concentration in soil solution (ng/mL)

Kb, app apparent sorption coefficient (mL/g); ratio between total adsorbed
concentration
(ng/g) and the concentration in soil solution (ng/mL)

Kdes desorption rate constant (days 1)

Kdes PEARL desorption rate constant in PEARL (days 1)

Kreq equilibrium Freundlich sorption coefficient (mL/g)

Kene non-equilibrium Freundlich sorption coefficient (mL/g)

Koc sorption coefficient for sorption on soil organic carbon (mL/g org. carbon)

Kom sorption coefficient for sorption on soil organic matter (mL/g org. matter)

Kom,eq coefficient of equilibrium sorption on organic matter (mL/g)

KomEq| acronym used in PEARLNEQ for coefficient of equilibrium sorption on organic
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Kom,tot The potential sorption coefficient resulting from sorption on both equilibrium
and non-equilibrium sites

k¢ degradation rate constant (per day) in the equilibrium domain

LOQ limit of quantification; smallest concentration at which the substance
concentration can be quantified in a certain medium

Mas acronym used in PEARLNEQ for total mass of pesticide in each jar (ug)

MasSol acronym used in PEARLNEQ for the mass of soil (dry weight) incubated in each
jar (9)

Mom mass fraction of organic matter in the soil (g/g)

Mp total mass of pesticide in each jar (ug)

Mg the mass of soil (dry weight) incubated in each jar (g)

oM organic matter

PEC predicted environmental concentration

PECgw predicted environmental concentration in groundwater

PPR Panel EFSA Panel on Plant Protection Products and their Residues

PSN Pesticide Steering Network

RSE relative standard error for the estimated parameter value

SFO single first-order

TDS time-dependent sorption

USDA US Department of Agriculture

\Y the volume of water in the soil incubated in each jar (mL)

VolLiq acronym used in PEARLNEQ for the volume of water in the soil incubated in
each jar (mL)

W incubation moisture content (mL/g)

Xeq pesticide mass sorbed at equilibrium sites (ug/g)

XNE pesticide mass sorbed at non-equilibrium sites (ug/g)

Aged sorption Increased sorption after extended contact between pesticide and soil

Aged sorption study An incubation study whereby sorption is measured at different time
intervals after application of the test substance

Batch sorption study A sorption study in which soils are shaken with pesticide solution for a
certain period of time

Equilibrium domain The liquid phase and the equilibrium sorption sites together
Equilibrium sorption Locations in the soil where sorption occurs rapidly. In the two-site
sites model this part of sorption is assumed to reach equilibrium

instantaneously, while non-equilibrium sorption is the additional
sorption that takes place with prolonged contact time. The cut-off
between equilibrium and non-equilibrium sorption is arbitrary. Here
equilibrium sorption is defined as the sorption that would occur after
the soil is shaken with pesticide solution for 24 h

Legacy study An experiment that was performed before the experimental setup laid
down in this guidance was published. However, when such a study is
consistent with the setup in this guidance and meets the
requirements, it is not considered a legacy study

Non-equilibrium Locations in the soil where sorption occurs with time, when the

sorption sites pesticide is exposed to the soil for a longer period. See also the
description of ‘Equilibrium sorption sites’. In this guidance non-
equilibrium sorption is defined as the sorption that occurs beyond
equilibrium sorption

Recovery The percentage of test compound that can be recovered from the soil
by extraction
Two-site model A model that describes sorption at two types of sorption sites:

equilibrium sites and non-equilibrium sites. Sorption at the equilibrium
sites is assumed to reach equilibrium instantaneously, while adsorption
and desorption at the non-equilibrium sites take time to reach
equilibrium
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Appendix A — Detailed description of case ECPA-01

Pesticide ECPA-01 is one of the data sets provided by the ECPA that includes both lower-tier soil
degradation and adsorption experiments, and aged sorption experiments. Pesticide ECPA-01 represents
a rather stable compound with low sorption.

The data set on ECPA-01 was used by the PPR Panel to investigate and to demonstrate the entire
work flow as suggested in the draft guidance document. The proposed workflow basically starts with
fixing Kom,eq @s a first step and, if necessary, to consider refinement options (free fitting of Kom eq and
omitting early sampling points) in subsequent steps. On the basis of all three working examples and
taking into account further considerations, the PPR Panel came to the conclusion that the Kom,eq
should not be fixed in the fitting procedure. Finally, this recommendation was also followed in this
worked example.

A.1, Lower-tier assessment (without aged sorption)

A.1.1. Degradation (total mass)

Data set ECPA-01 contains seven laboratory degradation studies conducted in line with OECD
Guideline 307 (OECD, 2002). In four studies, an additional CaCl, extraction step was carried out, so
these experiments are also considered to represent aged sorption studies in line with the draft
guidance document on aged sorption. As no EFSA conclusion is available on pesticide ECPA-01,
degradation rates were recalculated by the Panel on the basis of the total mass extracted in line with
the pertinent guidance (FOCUS, 2006). Table A.1 gives the main characteristics of soils used for the
degradation and aged sorption experiments. Table A.2 gives the data needed to normalise the
degradation rates obtained.

Table A.1: Main characteristics of soils used for degradation and aged sorption experiments (soils
used for aged sorption experiments are shaded in grey)

Soil TDS study Texture (USDA) Clay (%) Sand (%) OM (%) pH (CaCl,)
A No Sandy loam 10 74 1.9 6.9
B No Loam 15 50 2.4 5.5
C No Silt loam 18 8 3.8 6.5

OM: organic matter; TDS: time-dependent sorption; USDA: US Department of Agriculture.

Table A.2: Study and reference moisture and temperature of soils used for degradation and aged
sorption experiments (soils used for aged sorption experiments are shaded in grey)

Study soil _Reference . .
Soil DS moisture | SOil moisture Fvoist™® Study soil Reference fremp'®
study (9/100 g) (pF2)® (-)  temperature (°C) temperature (°C) (-)
(g/100 g)
A No 25.7 19 1.0 20.0 20.0 1.0
B No 31.4 25 1.0 20.0 20.0 1.0
C No 35.2 26 1.0 20.0 20.0 1.0

TDS: time-dependent sorption.

(a): FOCUS default values based on soil texture (no measured data available).

(b): fuoist is the soil moisture correction factor (0act/Orer)0.7).

(©): fremp is the temperature correction factor (Q10”((Tact — Trer)/10)) with Q40 = 2.58.
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Table A.3 gives the degradation results obtained from fitting the total extractable mass to best fit
kinetics in line with the FOCUS degradation kinetics guid