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Outline

° Background

New draft pH Guidance

* Work in progress

Outlook
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Developing a guidance to consider pH-dependent degradation and adsorption in soil for environmental exposure assessment

Background & -

GUIDANCE OF EFSA

> Active substances and metabolites can exhibit pH-dependent degradation

o . . . . . e ment for predicting e“Vironme"i?I:
and/or adsorption in soil, which can have a strong impact on their ggﬁgeﬁ:jg;::ﬂ;’:‘;mi.f_g:t‘igggzgg::::;:;:?cﬁve

ormati .
products and "a"fubsta“ces in soil

environmental concentrations, e.g. in groundwater European Foodsey A7

European Food Safety Authority (EFSA)

i ril
es the earlier version pubhshed on 28 Ap!

i ober 2017 replace
This guidance pubhshed on 19 Oct i

Several documents of EFSA (EFSA 2013, 2014, 2017 und 2020) and some

national guidance (Boesten et al. 2015 und Holdt et al. 2011) discuss the topic Leaching of plant protection products and
their transformation products

in different regulatory contexts and for different environmental compartments s R S e € o o s s

» Individual solutions were often developed during EU approval processes to gl 2ursnea

WAG ENING E N G

address pH-dependencies in soil thereby establishing a recurring methodology

SCIENTIFIC REPORT o
e—————

eJ EFSA Joumg) 7
N “ efsa ef o ||
rEsa .6119 st " 2014 : “ .
European Food Safety Authz EFSA Journal 2013:11(2):3114 Eum;em Sd sﬂestyeth?ﬂy EFSA Journal S im u lat io n S tO Pred i Ct
sdentiﬁc r nvironmental Concentrations of Active Substances of
wpert o;lfr';:g on the ‘repajy action’ of th, SCIENTIFIC OO GUIDANCE OF EFSA L IIE"'lant Protection Products and their Metabolites in
€ water SCenarios e Focus Scientific Opinion on the report of the FOCUS groundwater working for evaluating laboratory and field dwsxpatt‘lg:: Groundwater (PECgw) in the National Assessment for
Paulien Adriaanse, Amayg BEOUi\rlQpeaq Food Safety Author group (FOCUS, 2009): assessment of lower tiers ' EFSA Guidanee Docux;‘lzgtv:mes of active substances of plant P;?;e;;ﬂ Authorisation in Germany
in, Michael Kleinx Nick .g% (*EFSA)‘ i ir Resi 23 studies 0 ob@ls B8 tion products of these active substance
and Mark égsmose 5%, Michael Stemmer, Gabriella o EFSA Panel on Plant Protection Products and their Residues (PPR) products and transforma o
at European Food Safety Authority (EFSA), Parma, Italy European Food Safety Authority
Furopean Food Safety Authority (EESA). Pari®, by
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Developing a guidance to consider pH-dependent degradation and adsorption in soil for environmental exposure assessment

New Draft pH Guidance The pHADe* tool:
» We developed a standardized step-wise procedure to be used for |™7@eei7 o ceenimeoue

HADe pH dependent Degradation? pH dependent Adsorption?
P

EU approval and zonal registration on active substances and
metabolites Name of active substance or metabolite:
. To decide on possible pH-dependencies of degradation
and/or adsorption in soil riow many solls do you wantfo analyse:

1 Update/Clear Table

. To choose suitable endpoints for groundwater leaching

Inputdata
assessment Soil | pHuo0 PHka PHcac, DTso (d)
» We programmed an easy-to-use software tool based on R to :
facilitate the evaluation of possible pH-dependencies and the Notg:cearexstng enries In pHyy,o Column if they should
choice of suitable endpoints D::;E:i;ﬁiil::c;2 0 PHuo | & Save table as csv

ApproaCh * pH-dependent Adsorption and Degradation

» We compiled and evaluated information from existing guidance together with the individual solutions for
active substances and metabolites

» We tested the newly developed step-wise procedure on real data of active substances and metabolites with
known pH-dependency
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Developing a guidance to consider pH-dependent degradation and adsorption in soil for environmental exposure assessment

New draft pH Guidance

LR P:,f'pHADeTool,prADe vi1.0.0-beta.r - Shiny

r‘:ta:a',-’TEF.D.IJ.T'TBAF “| Open in Browser

p A[}e p deDE deltDEg adation? PH depe ae t:\dSD ption?

Dessau-Rof3lau, 10 March 2021

Name of active substance or metaholite:

Recommendations for considering pH-dependent

degradation and adsorption in groundwater modelling
Draft version 0.1, March 2021

H .
OW many soils do you want to analyse:

1
Update/Clear Table

Inputdata

Sor
O | PHpo | PHygy PHeacy, | DTsg (d)

Abstract
During EU approval and for zonal and national registration processes of active substances and
metabolites of plant protection products (PPP), their leaching potential to groundwater.needs to
be assessed. Several active substances of PPP and/or their metabolites exhibit degradation
and/or adsorption behaviour, that depend(s) on the pH value of the soils, W.h]Ch can have a

ered in groundwater

strong impact on their leaching behaviour and thus needs to be consid

Note Clea existi J entries j pf‘ colur he should
i )
| H.0 CO Y ul

Conve f
nvert pHKC,.-pHCaC,2 to PHuo | & Save lable as csy

l * First commenting round on new draft guidance and the pHADe tool

from May to Sept 2021
Currently revision and extension of the draft guidance
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Developing a guidance to consider pH-dependent degradation and adsorption in soil for environmental exposure assessment

I New Draft pH Guidance

Chapter 1 Introduction

Chapter 2 Theoretical background on pH-dependent degradation and adsorption in soil
Chapter 3 Determination of pH-dependent degradation and/or adsorption in soil
Chapter 4 Choosing appropriate endpoints for groundwater modelling

Appendices | Reference, additional information, performed tests plus an example exercise
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Developing a guidance to consider pH-dependent degradation and adsorption in soil for environmental exposure assessment

Chapter 3 : Determination of pH-dependent degradation and/or
adsorption in soil

Check indications for pH-dependent behaviour in soil: ili y

~" = Check the chemical structure of the molecule for functional

= CH;

)ﬁ groups indicating pH-dependency

| I'_l,H. carboxyl-group in

_ _ Mecoprop-P
sulphonamide-group in

Flazasulfuron — |s the substance dissociating in the environmental pH range?
s a dissociation constant (pK,) available or can one be estimated
and lies in the pH range between 2 and 97

Hydrolysis of Phenmedipham
1200

o 1000 A
— Check whether the other physiochemical properties S
such as log K,,, water solubility and hydrolysis are pH £ w0
dependent ?:3 400 )
0 L . A A A A A

35 4 4.5 5 5.5 6 6.5 7 7.5 8 8.5
pH
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Chapter 3 : Determination of pH-dependent degradation and/or
adsorption in soil

Data preparations:

I Developing a guidance to consider pH-dependent degradation and adsorption in soil for environmental exposure assessment

—> Use pH values measured using the same method, preferentially in H,O
—> For 2 4 data pairs (pH — K., pH - DT.,) perform two-sided Kendall test to test for correlation of the
two parameters
— Prepare visual fit of the data pairs:
* linear fit for DT,
 sigmoid curve for K, of weak acids with one dissociating group (having a single pK, value)
* test different mathematical approaches for other dissociating substances (bases, amphoteric
substances) and other parameters (formation fractions, 1/n)
— Check whether pH values of investigated soils cover typical agriculture soil conditions in the EU or the

respective registration zone in the EU or whether there are data gaps
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Presenter-Notizen
Präsentationsnotizen
After the commenting round it is likely that we will change the recommendations again and go back to assuming H2O for DT50 values as well


Developing a guidance to consider pH-dependent degradation and adsorption in soil for environmental exposure assessment

Chapter 3 : Determination of pH-dependent degradation and/or
adsorption in soil

Visual fit of DT, values versus pH in soils
— Use modelling endpoints (temp. and moisture normalized)
— Test laboratory and field data separately and together

— Test f.f. vs. pH in cases when DT, values show pH-dependency Comments:
- . N - . - How to deal with biphasic
Aerobic soil degradation of cyantraniliprole Aerobic soil degradation of IN-70941
(lab +field data) (lab +field data) . .
.rl.-.ai“p_}—li—-'i.:{-l _ atpHBs _ atpH80 | , atpHs1 , atpHB5 L atpHBO0 | klnetICS?
e - i . - — Criterion for acceptability
2 - ‘\\ o .\\
\ S1 N, . . .
'\, . of linear relaionship?
N
= N, 2] o \\.
S e g " . ~
2 .\. 2 P \\\
E .‘\‘ '5 g | \\ L ]
S ) ° B \
o ~ o o N
\ s | . AN .
& .:\.\\ ° .‘.\
® ‘\ i ~~
4 5 6 7 g 4 5 6 7 g
PHH,0 (-) PHh,0 ()
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The two plots were created using the pHADe tool


Developing a guidance to consider pH-dependent degradation and adsorption in soil for environmental exposure assessment

Chapter 3 : Determination of pH-dependent degradation and/or
adsorption in soil

Visual fit of K; . values versus pH in soils (weak acids with a single pK, value)

—> Sigmoid curve of K, . values versus soil pH including ApH to account for surface activity of soil particles

(proposed by Boesten et al, 2015)!
=) Impact on fit using real data:

Kfoc 4 Example MCPA
.Q ® observations
L - Sl CH, Q
st Sigmoid curve with ApH
§ d - i;]g':nmd curve without OH
pK, + ApH = Cl
g € 8-
PK; N
8 o
¥ 97
S Fe e
I -.:‘"
. i sl v
Soil pH O . : : : =
4 5 6 7 8
ApH range in H,0=0.5to0 2.5 pHin H,0 [-]

1 Boesten et al, 2015. Leaching of plant protection products and their transformation products. Proposals for improving the assessment of leaching to
groundwater in the Netherlands - Version 2, Wageningen: Alterra Wageningen UR (University & Research centre)
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Developing a guidance to consider pH-dependent degradation and adsorption in soil for environmental exposure assessment

Chapter 3 : Determination of pH-dependent degradation and/or
adsorption in soil

Visual fit of K; . values versus pH in soils (weak acids with a single pK, value)

—> Sigmoid curve of K, values versus soil pH including ApH to account for surface activity of soil particles

(proposed by Boesten et al, 2015)
=) Impact on fit using real data:

Kioc & Example MCPA
. ® observations
S Q @ pKa + ApH
2 @ pKa
8 .
= - ‘,.\ ® observations
. g . -~ Sigmoid curve
pKa + ApH = == ".‘ 2 with ApH
) E 3 o “ \\ ---- Sigmoid curve
= =7 % \ ithout ApH
pK téu —_ " \. witl
i 3 o E o NN
v 2 “é" - R
._é < - ."- ".\\' %
3 R
S & .~ :
& 2y g | ."--‘--E-h-i.‘,;__;: _______ o
> 'T'-'"-'--——-'_
. o | :
Soil pH = | ] - °
4 5 6 7 " .
] pHM™H,0 [-] N T T T T T T
ApH range in H,0 =0.5to 2.5 50 55 60 65 70 75
pH in H,0 [-]
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Developing a guidance to consider pH-dependent degradation and adsorption in soil for environmental exposure assessment

Chapter 3 : Determination of pH-dependent degradation and/or
adsorption in soil

Visual fit of K; . values versus pH in soils (weak acids with a single pK, value)

Kfoc values
of MCPA in sail Comments:
y \atpHSJ ;L apH6s | .. :;::N:insl — Also test Kf values —  Weak points of OECD 106
" - — test 1/n value in cases - _ _
2 ) studies affecting soil pH
s when K;, . values show
R \ pH- dependency — Criterion for acceptability of
2 \ :
2 8 \o fit?
S \ o
< h — Suitability of two-sided
2 B~ ket - Kendall test/ Kendall test at all
4 5 6 7 8
PH4,0 (-)
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Developing a guidance to consider pH-dependent degradation and adsorption in soil for environmental exposure assessment

I Chapter 3 : Determination of pH-dependent degradation and/or
adsorption in soil

Decision: : :
minor weight )

— Use all information available
normal or equal weight

— Weight the information in relation to the

data availability higher weight

case 1 case 2
Number of available data

pairs (pH-DT,, &/or pH-K;, ) 26& L= B

pH-range well covered  pH-range not well covered

Chemical structure/
physicochemical properties

Visual fit

Statistical test

/ Hier steht der Veranstaltungstitel in 12 Punkt



Developing a guidance to consider pH-dependent degradation and adsorption in soil for environmental exposure assessment

Chapter 4 : Choosing appropriate endpoints for groundwater

modelling
pH range of European agricultural soils:

— For EU in agreement with EFSA (2020)2
— Central zone: comparable with EU27
— Southern zone: within the pH range of EU27
— Northern zone: more acidic soils,
not covered by 10t perc. of EU27

EU27 i

100000 150000

Frequency

L

0 50000
1

f

H

| T T T |
4 ] i 7 8

pH of topsoils

Freguency

5000 10000 15000 20000

0

EFSA spatial data (version 1.1)

Report EUR 25546 EN, European Commission, Joint Research
Centre (JRC), d0i:10.2788/54453

mm

_ 1651

44 | 6.2 7.5
Central zone 5 1 6.5 7.8
Souther  zone 5.4 6.9 8.0

Northern Zone

Jm rmﬂﬂﬂrw ﬂﬂﬂﬂH

4 5 6
pH of topsoils

2 EFSA, 2020. Scientific report of EFSA on the ‘repair action’ of the FOCUS surface water scenarios. EFSA Journal 2020;18(6):6119, chapter 3.3.
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Developing a guidance to consider pH-dependent degradation and adsorption in soil for environmental exposure assessment

Chapter 4 : Choosing appropriate endpoints for groundwater

modelling EFSA spatial data (version 1.1)
. . Report EUR 25546 EN, European Commission, Joint Research

pH range of European agricultural soils: Centre (JRC), doi:10.2788/54453

— For EU in agreement with EFSA (2020) 2 i

- Central zone: comparable with EU27 5.1 16.51 8.0

— Southern zone: within the pH range of EU27 A4 6.2 7.5

- Northern zone: more acidic soils, 5.1 6.5 7.8
5.4 6.9 8.0

not covered by 10t perc. of EU27

Comments:

— MS of Northern zone: dependent on underlying data base, national assessment showed
10t" percentile within the EU range - discussion in Northern zone required

— Include opinion of agronomists on pH values probable for agricultural soils

2 EFSA, 2020. Scientific report of EFSA on the ‘repair action’ of the FOCUS surface water scenarios. EFSA Journal 2020;18(6):6119, chapter 3.3.
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Developing a guidance to consider pH-dependent degradation and adsorption in soil for environmental exposure assessment

Chapter 4 : Choosing appropriate endpoints for groundwater
modelling

pH range
(in water) of
agricultural
topsoils
in Europe: | EU 27 member states
pH-value
<4
<5
<6
<7
B <s
<o

Source: EFSA Spatial Data Version 1.1, (Hiederer et al, 2012)
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Developing a guidance to consider pH-dependent degradation and adsorption in soil for environmental exposure assessment

Chapter 4 : Choosing appropriate endpoints for groundwater
modelling

pH range

(in water) of
agricultural
topsoils

in Europe: | EU 27 member states
pH-value

<4

<5

<6

IAIA A
O o N

Source: EFSA Spatial Data Version 1.1, (Hiederer et al, 2012)
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Developing a guidance to consider pH-dependent degradation and adsorption in soil for environmental exposure assessment

Chapter 4 : Choosing appropriate endpoints for groundwater
modelling

Recommendations for choice on endpoints:

—> use available data where o Moo Mandestrobin
- bl ;rmm ere rangtj mae:r;Hpr;\.ﬂ{ | atpHES | . atpHs0 considered range for endﬁgir;t e a0
pOSS| e § “\ v opsenations . L aeHst o atpHb6S L atpHso |
- extrapolate from linear * ;s fom nsntons 21 "a L e
fit/sigmoid curve for data 81 8-
2 2
gaps %a i 2 g4 S
- Use worst case endpoints/ < 8] 3 < )
3 = 'y
worst case default \ ° M.
‘ S - N
endpoints when linear = k- . |
[ J
. . . . @ S N
fit/sigmoid curve is not Brass U . x‘.
considered reliable ° ! ! T ! 4 : ; 7 8
- PHk,0 (-)
PHi0 (-)
pH5.1 pH 6.5 pH 8.0 pH 5.1 pH 6.5 pH 8.0
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Plots created with the pHADe tool


Chapter 4 : Choosing appropriate endpoints for groundwater
modelling

Recommendations for groundwater modelling:

I Developing a guidance to consider pH-dependent degradation and adsorption in soil for environmental exposure assessment

— One groundwater assessment with ‘worst case’ endpoints either at pH 5.1 or pH 8.0 is sufficient,
if a safe use can be demonstrated

— Additional groundwater assessments with endpoints at two contrasting pH values
(pH 5.1 and pH 8.0) and in some cases also with endpoints at pH 6.5 are required, if:

* asafe use cannot be demonstrated with worst case endpoints

* metabolites of a substance exhibiting pH-dependent behaviour also
require groundwater assessment

* asubstance exhibits both pH-dependent degradation and adsorption behaviour
with both exercising concurrent influence on its leaching behaviour
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Developing a guidance to consider pH-dependent degradation and adsorption in soil for environmental exposure assessment

Chapter 4 : Choosing appropriate endpoints for groundwater
modelling

Comparison with suggestions in EFSA (2020)2 for FOCUS surface water:

Agreement
with draft pH guidance?

Recommendations of EFSA (2020)*

Perform calculations with two contrasting soil pH values V

Use pH values measured in H,0O v

— applying a sigmoid curve for weak acid substances or a linear
or other suitable mathematical equation and calculate [V ]

Derivin
& endpoints at pH 5.1 and pH 8.0

endpoints by

— splitting the data into two subsets with pH 6.5 as split point x

Avoid extensive extrapolation X

2 EFSA, 2020. Scientific report of EFSA on the ‘repair action’ of the FOCUS surface water scenarios. EFSA Journal 2020;18(6):6119, chapter 3.3.
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- Here especially the difference 


B

Developing a guidance to consider pH-dependent degradation and adsorption in soil for environmental exposure assessment

I Work in progress: Choosing endpoints for...

PEC,, and PEC,_, PEC,_,

For pH-dependent degradation in soil: —  Possibility to directly model pH-dependency of

- surface water modelling with a worst case DT, DT5 & Ko Using linear fit & sigmoid curve in

at pH 5.1 or pH 8.0, if a safe use can be PERSAM

demonstrated — How to deal with substances, where a fit cannot

be derived or is considered unreliable or the

For pH-dependent adsorption in soil and sediment: pH- dependency follows a different mathematical

- surface water modelling with two contrasting relationship?
EFSA (2020)2 in soil layers below the topsoil?

) Open points also valid for

spatial distributed leaching modelling of
substances showing pH-dependent
adsorption/degradation behaviour

2 EFSA, 2020. Scientific report of EFSA on the ‘repair action’ of the FOCUS surface water scenarios. EFSA Journal 2020;18(6):6119, chapter 3.3.
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spatial distributed leaching modelling= SDLM


Developing a guidance to consider pH-dependent degradation and adsorption in soil for environmental exposure assessment

Outlook

»  Currently revision and extension of the draft guidance, envisaged in 2023

»  Another commenting round at least on the planned extensions for PEC,,/PEC,., and PEC_,
»  Discussion of revised version in a PPR meeting organised by EFSA

»  Publishing planned in a form of an EFSA technical report as outcome of a PPR meeting

/ Hier steht der Veranstaltungstitel in 12 Punkt




Developing a guidance to consider pH-dependent degradation and adsorption in soil for environmental exposure assessment
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