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Restriction proposal on the manufacture, placing on the

market and use of PFASs.

Executive Summary:
+ A derogation for fluorinated packaging essential for sale handing of chemicals in regulated

sectors should be introduced.
+ Additional information i provided on biodegradation of PFAS substances which are not

persistent and specifiedasoutofscopeofthe restriction proposal,
+ Derogatons for intermediates should be introduced to avoid unintended loss of derogated

substances.
+ The wording for the active substance in Plant Protection Products derogations should be

amended to avoid unintended loss of safeners and synergists, which are also subject fo
Regulation (EU) 1107/2009

+ Information on the agronomic importanceof fluorinated active substances is provided in support
ofthe time-unlimited derogation.

+ A tme-unlimited derogation for PPORD and ot-yet-approved active substances shold be
introduced to avoid unintanded los of inavation.

+ The universal PFAS restriction should removemanufacturefrom thescopeof he restriction.
+ Emission estimatesand raporting requirementsforParagraph4activesubstances (and safeners)

shouldboadjusted formolecular weight to avoid distorted nterpratation.
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9. Annex 5 — Specific comments and addiional references linked tothe restriction report Annex
B. 23

1. Universal PFAS Restriction Scope
+ The universal PFAS restriction should remove manufacture fom the scope of the

restriction.
+ Derogations for intermediates should be introduced to avoid unintended loss of derogated

substances.
+ The wording for the active substance in Plant Protection Products derogations should be.

amended to avoid unintended loss of safeners and synergists, which are also subject to
Regulation (EU) 1107/2009

+ Information on the agronomic importanceoffluorinated active substances is provided in support
ofthe time-unlimited derogation.

+ Atime-unimited derogation for PPORD and otyel-approved active substances should be
introduced to avoid unintended loss of innovation

Manufacture
As a general comment CLE strongly recommends removal of manufacture from the scope of the
universal PFAS restriction. Historically REACH restrictions have focused on placing on the market,
only. There are currently only three REACH restrictions which apply to manufacture: Entries 6, 62,
and 68, with the frst (asbestos) bing the only pre-REACH example. Wil tis background, an theunprecedented scope of this PFAS restriction, there appears 10 be a large scope for uninfendedconsequences. In our opinion “placing on the market” is adequate to achieve the intended
objectives.
As a concrete example, Article 68(1) appears to exempt onsite isolated intermediates from the scope
of REACH restriction: “The first subparagraph shall not apply to the use ofa substance as an on-site
isolated intermediate.” However, closer inspection of the Article 3(24) definition shows that “use”
does not in fact cover manufacture: “means any processing, formulation, consumption, storage,
keeping, tratmen, filing info consiners, ransfar from one containerto another, mixing, production
of an articleor any other utisation?. As a result, any restriction applied to manufacturing
appears as it may apply directly to onsite isolated intermediates.

AS a further example, the Annex XV report proposes afer 18 months all manufacture cease.
Derogations apply for various downstream uses. This presumably places a significant compliance
‘burden on the PFAS manufacturer at the start of the value chain, whose compliant manufacture is.
then directly coupled to all the downstream user's compliant interpretation of he derogatins. The
{ransferofpotentially confidential business information to back up he supply chain isalsoofconcern
A focus on placing on the market would presumably remove many of these issues whilo
‘achieving the intended objectives.
Intermediates

REACH Articles 17 and 18 enact specific provisions for substances used as on-site isolated
intermediates that are used under strictly contralled conditions (SCC). SCC. provisions apply f ts
rigorously contained by technical means during its whole lifecycle, and control and procedural
technologies are used to minimise emission and any resuling exposure. These provisions are further
enumerated for transported isolated intermediates, which must be rigorously contained by technical
‘means during the whole lifecycle including manufacture, purification, cleaning and maintenance of
equipment. sampling. analysis, loading and unloading of equipment or vessels, waste isposal or
purification and storage. Manuiaciure, use and placing on the market of intermsciates under these
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conditions effectively means there is no exposure, and hence no unacceptable risk, which is a
key requirement o bo demonsirated in Article68(1) for a REACH restriction.
Intermediates li upstream in the supply chain from products regulated by more specific vertical
legislation, and which are proposed in the restriction Column 2, Paragraph 4, tobene fom a time
unlimited derogation. To avoid inadvertently removing these downstream products from the
market, intermediates shouldbe exempted from the proposed restriction.
Procedent

The Annex XV Restriction Report for Undecafluorohexanoic acid (PFHxA), fs salts and related
substances (20.12.2019), clearly foresees an exemption for intermediates which was supported in
the final RAC and SEAC opinion (8.12.2021):

9. Paragraphs 1 and 2 shall notapply toanyof the following: (2) a substance that is tobe
used,oris used as a transported isolated intermediate, provided that the conditionsin
points (a) to ()ofArticle 18(4)of this Regulation aro mat;

Product and process orientated research and development (PPORD)
‘Scientific research and development (defined in REACH Article 3(23)is exempled in REACH Article
67(1) from Annex XVII Restrictions up to a quantity of 1 ton/year, PPORD (Article 3(22)) offers a
time limited mechanism to access quantiles larger than this for development purposes. However,
REACH Article 67(1) states that *(...) Annex XVil shall specifyif the restriction shall not apply to
product and process orientated research and development, as well as the maximum quantity
‘exempted. The AnnexXVreport does not currently provide a derogation0allow for PPORD, which
is critical for the development of active substances darogated in Column 2, Paragraph 4 for use in
biocidal products, plant protection products human and veterinary medicinal products. More details
are provided below.

Scope of derogations for active substances

The current restriction proposal Column 2, paragraph 4 reads

By wayofderogation, paragraphs 1 and 2 shall not apply to
a. activo substances inbiocidal products within tho scopeof Rogulation (EU) 528/2012
b. active substances in plant protection products within the scopeofRegulation (EC)
110772009
. activo substances in human andveterinary medicinal products within tho scopo of
Regulation (EC) No 726/2004, Regulation (EU) 2019/6 and Directive 2001/83/EC

Cropife Europe support the proposal to exempt active substances covered by more specific
vertical legislation. A recent review, over the period 1998-2020, reveals that 60-70% of newly
launched or registered agrochemicals are organofluorine compounds. These compounds form an
important part of a fammer's current crop protection toolkit, Maintaining and rotating the limited pool
of agrochemicals with different and new modes of action is key to ensure the sustainabilty of
agricultural productivity. When considering removing specific compounds there is alwaysa isk that
no atematives are available - depending on the pest control segment.
Annex 1 contains a detailed analysis of the agronomic importance relevant for the socio-
economic impacts of these substances for European farming. These agronomic comments are
relovanto the “plant protection products and biocides” sectors specified in Table A.1of Annex
Alto the restriction proposal, and specifically section A.3.17 Active substances in Plant Protection
Products (PPP), Biocidal Products (BP) and Medicinal Products (MP)of that Annex.

Safeners
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The substances within the scope of Regulation (EC) 1107/2009 with special status are not only
active substances (Article 2(2)), but also safeners (Article 2(3)a) and synergists (Article 2(3)b).
Therefore, the restriction proposal should be amended to accurately reflect the regulation legal text:

b. active substances, safeners or synergists in plant protection products within the scope of
Regulation (EC) 1107/2009.

Therearetwo such safener substances which meet the structural definition ofa PFAS, and within
the scope of Regulation (EC) 1107/2009. Safeners are substances which are used to eliminate or
reduce phytotonic effects of the plant protection product on certain plants. Data requirements are
being finalized by the European Commission DG SANTE and Member States ina dedicated workinggroup. The objective is to have them voted this yearto iniiate regulatory reviews of these specific
substances. As writen, without the above amendment, these would not benef from the foreseen
derogation, and require to be removed from the market within 18 months. Furthermore, the impact
would be magnified by also implicly restricting from use the aciive substances that inherently rely
on the safener action for their function. If safeners are not explicitly derogated, the intent of the
derogation is thus undermined.
Not yet approved active substances

The restriction proposal as written provides for a derogationofactive substances within the scope
of Regulation (EC) 1107/2009, As such, this does. not cover early-stage development prior to
submission ofa dossier for firs review. While a Restriction does not apply to scientific research and
development, Article 3(23) limit this to <1 ton. The quanlityofactive substance required for testing
and development purposes for a new active substance typically exceeds 1 ton. Furthermore, the
Annex XV restriction proposal does not provide for a PPORD derogation, which would allow these
quaniiies for registration purposes to be manufactured.

The registration strategy for active substances does not necessarly start with the EU, and it can
often be the case that approvals are granted in third countries, prior 1 the EU Depending on the
target,a European registration may never be applied for if the pest or disease s not relevant for the
EU. As writen the restriction proposal is likely to make the EU a less attractive location for research
and development, due to the limitations on available chemistries that can be used to maximise the
effectivenessofactive substances (Pazenck S et al, 2020).

Active substances which are no longer approved
In cases an active substance does not get renewed under the Plant Protection Regulation there are
transitions periods in place for applicants and Member States o put the measure in place. This
includes a grace period not exceeding six months for the sale and distribution, and in addition a
‘maximum of one year for the disposal, storage, and use of existing stocks of the plant protection
products concemed (article 20 in Regulation 1107/2008). The restriction should take into account
this legal possibilty and align accordingly.

In principle similar considerations on not-yet-approved and no-longer-approved active
substances apply o all active substances in biocidal, plant protection, human and veterinary
medicine products. To avoid uncontrolled impacts on 3" countries food and health
systems, the derogation should apply to active substances intended for such uses,
not only registered in the EU.

Laboratory use

Itshould be noted that REACH Article67(1) states that Restrictions do not applytothe manufacture,
placing on the market or use of a substance in scientific research and development. This exemption
‘may be inadequatefo laboratories conducting routine testing as a commercial service e.g. such as
toxicologyor analytical studies. The total tonnage (including for academic research including other
general chemical synthesis work, toxicology, use as a mobile phase modifier, etc.) may exceed the
1 tyear research and development limit.
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One such example is the In Vitro Mammalian Cell Gene Mutation Test (OECD 490), which relies on
theuseof a—CFs moiety:

‘OECD Test No. 490: In Vitro Mammalian Cell Gene Mutation Tests Using the Thymidine
Kinase Gene. Mutant cells deficient in thymidine Kinase enzyme activity because of a
mutation TKs/- 10 TK+- are resistant to the cytostatic effects of the pyrimidine analogue
trifluorothymidine (TFT). The TK proficient cells are sensitive to TFT, which causes the.
inhibition of cellular metabolism and halts further cel division. Thus, mutant cels are able to
prolferate i the presenceof TFT and form visible colonies, whereas cells containing the TK.
enzyme do nol.

Another example isthe useof trifluoroaceticacid (TFA) in analytical chemistryas a high-performance
quic-chromatography (HPLC) mobile phase modifier (Lardeux H. et al, 2021). Acids such as TFA
are added to shit the pH of the mobile phase, and asa result the degree of ionization and
hydrophobicity of the substances being analysed. In tum the retention time and selectivity of the
substances change, thus allowing the reliable detection of specific substances to be optimized. TFA
has particulary desirable properties for use with liquid chromatography-mass speciromelry (LC
MS) detection systems, because itis more volatile than alteraives and does not foul the ion source.
For regulated sectors isted in Column 2, Paragraph 4 (biocidal, plant protection and human and
veterinary medicinal products), analyical methods must be specified as part of the product
registrations. These analytical methods are legally required, and used for product compliance,
including compliance of imported food with Maximum Residue Levels (MRL). A change to the
method requires development in a laboratory to demonstrate that it works, followedbyan update of
the respective registrations before it can be used.
CropLfe Europe does not currently have anoverviewofthe numberof methods impacted, i... which
use TFA as part of their desciption. However, empirically ti clear that an 18-month transition
period is insufficient to develop new methods, register these with the relevant competent
authorities for approval, and finally role out to government and industry testing laboratories.

Given the above examples, and many more can be anticipated, Column 2, Paragraph 5 (1), should
be modified to include all laboratory uses independent of research and development status.

2. Hazard Characterization

= Addiional information is provided on biodegradation of PFAS substances which are not
persistent, and specified as outof scopeof the resriction proposal,

Biodegradation of PFAS substances

The starting point for the scope of the “universal™-PFAS restriction proposal is the OECD PFAS
definition, which is then narrowed slighty to place out of scope specific compounds which carry
single -CF or CF. groups which in themselves have not been associated with extreme persistence
ie. cannot be considered “forever chemicals”. Although meeting the OECD PFAS definition, these
functional groupscannotbe considered tobe “arrowhead” substances, becauseoftheir fundamental
instabilty under environmentally relevant conditions.
‘The basis for identifying these specific functional groups is provided in CropLife Europe Position
Paper #35461 available in Annex 4
Itis essential to realize that these experimentsaregnlyintended to prove the fundamental basis for
the above theoretical worki correct. As such, the precise detailsofthe experimental conditions.
used here do not matter (e.g., 20°C vs 12°C). This is because the observed degradation rate wi
vary with each molecule which contains oneof these functional groups (e.g. OCF), depending on
the broader chemical structure of the larger parent molecule. The essential and key point s that the
identified functional groups (such as -OCF) do not confer persistence on a larger molecule
which may be registered under REACH, and hence there is no basis for an a priori ban on such
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‘molecules. Molecules registered under REACH must still demonstrate lack of persistence in their
respective dossiers.
‘The parent molecule for the below experiments (benzoic acid) was chosen with the expectation that
it would biodegrade rapidly, thus allowing observationofthefateofthe OCF; moiety. Similarly, the
standard OECD guideline experimental conditions (20°C vs 12°C) chosen were to ensure that
sufficient degradation occurs to identity metabolos and haltives with minimal uncertainty.
Recalculation to 12°C is considered sufficiently accurate for these purposes, and because the
context is not a REACH registration dossier for a specific substance, but rather the proofofconcapt.
Preliminary data on biodegradation in soil of **C-Trifluoromethoxy benzoic acid has been previously
supplied to ECHA (RAC) inCropL fo Europe Briafing Note #35973 in Anno 3. An update is provided
in Chapter3 of this document (Specific Information Requests, Question 9), and a study summary is
attached to this document in Annex 2.
Placing the specifically identified functional groups out of scopeofthe restriction proposal,
as proposed by theDossier Submitters, does not in any way lower protection of human health
or the environment, because it remains incumbent on any REACH rogistrants to demonstrate
the lack of persistence, Including any metabolites,In the respective REACH registrations.

Tonnage and emissions ~ molecular weight correction
Page 72ofthe Annex XV makes reference to a list of active substances in PPP in Appendix A.3.17
(page 272) and includes a rough estimate that 2% of total EU salesofsubstances meet the PFAS
definition, We wish to note that he vast majority of acive substances contain only single fluorinated
‘moieties (i.e. -CF2-or-CF3), and this “perflucrinated alkyl moiety” is thus only a small fraction of the
overall mass of the substance in question. The remainder of the molecule can in no way be
considered to be PFAS —the results a clear overestimation of PFAS emissions by mass unless this
is corrected for,
The restriction proposal Appendix A, Appendix A317 provides a st of clive substances, From the.
41 plant poleciion active substances and safeners believed to meet the OECD PFAS definiion and
currently approved to be placed on the EU market, CLE has derived the following average
information:
Table 1.
EU approved active substance & safenors n=41 [Wm|Waar Average
Wilscuar weight range (gimal) [m2 [ema [ama
% PFAS moiety mass - based on CF2 (50 g/mol) and CF3’
(69 gimo) moietios that meet the OECD PFAS definition.

As a result, sing the Annex XV estimate of 2% contribution, and assuming the worst case that a
PFAS “arrowhead” substance were tobeformed with no degradation, then the actual mass-based
emissions would be 0.4% (i.e., 20%ofthe current estimate).

To avoid overestimation and distortion of reported tonnages, CLE strongly recommends use of
“PFAS equivalent tonnages’ for active substances in PPP and safeners where the moiaty of interest
forms only a minor part of the molecule. As such the restriction proposal Column 2, Paragraph
4,ii) should be modified to requirethereporting of “PFAS equivalent” quantities.

‘Specific comments on Annex XV report
Annex 5 contains specific comments on the interpretation of toxicology studies reported in the.
testriction proposal in Annex B.
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3. Specific Information Requests

For ease of cross referencing, the numbering in this section follows the questions i the public
consultation Specific Information Requests.

1: Sectors and (sub-)uses:
Please specify the sectors and (sub-Juses to which your comment applies according (0 the sectors
and (sub-Jusos identifiedin the Annox XV rastrcton report (Tablo 9). If your comment apples to
soveral soctors and (sub)uses, please make sure to speciyal o thom.
“The following four uses have not been covered in the AnnexXV restriction proposal

Fluorinated packaging in regulated sectors
Fluorinated packaging is required to inert plastic packaging, particularly where the contents.
involve aggressive organic solvents, and migration of the solvent through the plastic wals
Would pose a safety hazard, There is no clear allocation for this use [0 a sector specified in
Annex XV report, Table 9. These comments are relevant as a minimum to the folowing
sectors specified in Table A.1 of Annex A: plant protection products and biocides, and
chemical industry. Further information for this use is provided under Question 6.
Intermediates
Intermediates in chemical synthesis have not boen explicitly derogated. There is no clear
allocation fortisusetoasector specified in AnnexXVreport, Table 9, These comments are
relevant as a minimum to the following sectors specified in Table Af of Amex A: plant
protection products and biocides, and chemical industry. Further information fo tis use
is provided under Question 6.
Laboratory use
The general exemption for research and development from REACH restrictions may be
inadequate for laboratories conducting routine testing as acommercial service (568 i vito
diagnostics discussion in microplastic restriction). There is no dear allocation for this use to
a sector specifld in Annex XV report, Table 8. As @ minimum, these comments are relevant
10 the following sectors specified in Table A.1 of Annex A: plant protection products and
biocides, and chemical industry. Further information or tis use is povided under Question
6.
Uses in Production Equipment
Uses in production equipment havenotbeenexplicitly derogated. Thereisnocear allocation

forthisuse toasector specified inAnnexXVreport, Table 9.As a minimum, these comments
are relevant to the following sectors specified in Table A.1 of Annex A: plant protection
products and biocides, and chemical industry. Stringent safety, integrity and qualty
standards and requirements have been imposed in the EU's modern production systems.
These standards and requirements can often only be reached by relying on PFAS materials
technology. It should therefore be no surprise that the majority of valves, gaskets, pipes,
column internals, linings, fiers, membranes, diaphragms, electronics, etc, used in industrial
settings contain PFAS based materials. The complexityofdeveloping and festng altematives
that meet the same stringent safety and integrity standards as wel as replacing PFAS in
production equipment wil nolustb technologically complex and extremely expensive, i wil
also take decades with only limited probabilty for success (availabilty of rue altematives).
A detailed socio-economic assessment will be provided by CEFIC representing the chemical
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industry, and additional information is not provided here as a consequence. As CLE we.
support a request for a time-unlimited derogation for PFAS in production equipment; a
provision that which i lacking in the current proposal.

2: Emissions in the end-of-life phase:

The environmental impact assessment does not cover emissions resulting from the end-of-life
phase. To got a better understanding of the extont of the resulting underestimation, (sub-Juso-
‘specificinformation i requestedon emissions across the different stagesofthe lifecycleofproducts,
ie. the manufacture phase, the use phase and the end-of-ife phase. Pleaseprovidejustifications
for the representativenessofthe provided information. In particular:

a) Please provide, at the (sub-Juse level, an indication of the share of emissions (as
percentages) attributable to these three diferent stages. An indication of annual emission
volumes in the end-of-life phase atsectoror sub-sectorlevel would also be appreciated.

b) Ifpossible, please provide for each (sub-Juse what shareof the waste (as percentages) is
treated through incineration, landiiling and recycling. Please provide information tojustify the
estimates as wella information on the formof recycling referred to.

No informationiscurrentlyavailabletoCLEforthisquestion.
3: Emissions in the end-of-Ife phase:

With respect to waste management options, additonal information is requestedon the effectiveness
of incineration under normal operational conditions (for different waste types, e.. hazardous,
municipal) with respect o the destruction of PFAS and the proventionofPFAS emissions.

_— —

4: Impacts on the recycling industry:

To get an understanding of the impacts of the proposed restriction on the recycling industry,
information is requested on:

a) The impacts that the concentration mits proposed in paragraph 2ofthe proposed restriction
entty text (soe table starting on page 4ofthe summaryofthe AnnexXV restriction report)
have on the technical and economic feasibilityof recycling processes (together with a clear
indication on the waste streams to which the described impacts late).

b) The measuresthatrecyclerswould need o take to achieve theproposed concentration mits.
©) The costs associated with these measures.

Noinformationis currentlyavailabletoCLEforthisquestion.
5: Proposed derogations~Tonnage and emissions:
Paragraphs 5 and 6 of the proposed restriction entry text (see table starting on page 4 of the
summary of the Annex XV restriction report) include several proposed derogations. For these
proposed derogations, information is requested on the tonnageofPFAS used per year and the.
resulting emissions to the environment for the relevant use. Please provide justifications for the
reprosontativenessof the provided information.

NoinformationiscurrentlyavailabletoCLEforthisquestion.

6: Missing uses — Analysis of alternatives and socio-economic analysis:

Several PFAS uses have not been covered in detail in the Annex XV restriction report (see uses
highlightedin blueandorange in Table A.1ofAnnex Aof the AnnexXVrestriction report. In addition,

oz



some relevant uses may not have been identified yet. For such uses, specific information is
requested on altematives and socio-economic impacts, covering the following elements:
a. Tho annual tonnage and emissions (at subvscclor eve) and type of PFAS associated with the relevant

use.
b. Thokey functionals providedby PFASfor th rolevant use
.. Tho number of companios in tho sector estimated oboafociedby tho rstriction.
4. Tho availabilty, technical and economic feasiily, hazards and sks of aormatives for the relevant use,

including information on tho extant (in terms of market shars) fo which alomative-based products aro
aloady aferod on the EU market and whether any shortages in the supply of relevant atermalives are
expocted

o.. Forcasasinwhich alematiosaro notyat avaiable,informationonthe statusofREDprocessas or finding
sable aemaiives, including tho extent of RED iaives in termsof me andor nancil investments,
he likelihood of successful compotion, the time expected 0 be required for substitution (cluding any
relevant cortiicaion or requiatory approvals) and the major challengas encountered wilh atematives
which wero considered bu subsoquenty disregarded.

£ For casas in which substitution is technically and economical feasible but more tm is required fo
substitute:
11. the typo and magnitude of cost (a company lovl and, favailabe, a sector level) associated with

subsiifon (e.g. costs for owoquipmontor changos in operating costs):
2. the time required for completing the substitution process (including any relevant certifcation or

regulatory approvals;
3. informationonpossice ferencesinfunctionality and the consequencesfordownstreamusers and

consumers (e.g., estimations of expected early replacement needs or expected additional energy
consumption.

1.4. informationontho bonesfo atonativeproviders.
4. For cases in which substtuin snot technically or economically feasible, information on whl the socio

economic impacts would be fo companiss, consumers, and ofhor affected actors. f avaiabl, please
provide tho annual valuo of EU sales and profitofthe rlevant sactor,and employment numbers or the
Soctor.

6.1: Fluorinated packaging in regulated sectors
Fluorination in a chemical packaging context is a surface treatment technology required to

inert otherwise “fluorine free" plastic packaging (such has high-density polyethylene (HDPE),particularly where the intended chemical contents involveaggressiveorganic solvents, and migration
of the solvent through the plastic walls would pose a safety hazard.

Use of such packaging is required to meet the requirements for Transport of Dangerous Goods
(TDG). Furthermore, such packaging forms part of the formal registration requirements of the
Restriction proposal Column 2, Paragraph 4 derogated sectors i.e. biocidal products, plant protection
products, human and veterinary medicinal products. These vertical legislations place significant cost
and time constraints on the speed at which allematives can be substituted, if available, or afer they
have been developed. There is no clear allocation for this use to a sector specified in Annex.
XV report, Table 9.
As a minimum, these comments are relevanttothe following sectors specified in Table A.1ofAnnex
‘A: plant protection products and biocides, chemical industry, and other ‘Uses unknown’ such
as “chemical laboratories”.
Detaled impact information has only been provided for the plant protection product sector. The
impact clearly apples to many other sectors packaging hazardous chemicals, and in particular
organic solvents, in plastic botlles. A derogation is requested to allow sufficient time for
transition to alternative packaging materials.
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6.1.8: Annual tonnage and emissions

Industry lead Container Management Systems (CMS) have been introducedtocollect used
pesticide packaging within EU27 countries. The target collection rate for mature systems is 66% for
EU27 (2021, aiming for 75% by 2025), and 20of27 countries are managed by industry driven CMS
(aims to include all 27 member states by 2025).
Overall, the collection rate is approximately 66 % in EU27-countres (2021, latest available data).
“The average quaniiyofpesticide packaging placed on the market (EU27)orthe period 2018-2020
is approximately 33100t plastic (with an uncertainty £17%).Ofthis 7% is esfimated to be fluorinated
rigid plastic packaging. This represents 2320offluorinated plastic packaging (but this isnotthe
quailty potential considered PEAS).

Proportionofdifferent material types
placed on the EU27 market

Figure 1. Proportion bypercentweightoftotal shipped plastic packaging placed on he EUZ7
market Source fo tis data are annual CMS reports generated by CropLfe Europe. Theestimated proportionof lucrnated packagingfs theresul ofa surveyof member companies,
With 5 rospondonts indicating usa of fluorinated packaging. Average for the period 2018
2020 used.

The amount of potentially PFAS actually contained i a plastic container is very small, and is limited
10.a very thin barrier ayer. The potentially PFAS substances formed depends on the plastic being
treated. For plant protection products wher th bottle plastic is HOPE, fluorination could be
expected to produce polytetrafluoroethylene (PTFE) thal, with a sufficient degreoffluorination of
the surface carbon chains, would then meet the PFAS definition (KharftonovA. P. et al, 2008).

There are three main methods of creating a fluorinatedbarrier on a plastic bot: n-mold luorination,
plasma fluorination, and postuorination. The latter treats all surfaces of the botlle (inside and out).

while thefisttwo methods use fluorinated gas to treat only the insideofthe bottle.
‘Commonly used in Europe Is in-mald fluorination. In-mold fluorination applies the fluorine containing
gas during the extrusion blow molding process to form the bate nto the mold. The treatment is
hersforeonlyon the inside of the bottle. Plasmarluorinaton is a process step nthe bottle production
that also creates a barrier only on the inside of the container with similar barrier properties to in-mold
fluorination. Postfluorinationofpackaging s a separate process step where the surfaceofthe fully
molded formed botile (inside &outside) willbe rated afer the extrusion blow molding. The quantity
of PAS depends to some extent on the technology used to generate the thin flurinated barrier
layeronthe bottle surface, but are expected toberoughly similar.
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Estimated possible PFAS tonnage calculation

The thickness of a fluorinated layer is estimated to vary between 0.1 and 10 um. For modem

layer consists of PTFE.

Massofpotential PFAS in packaging = thicknessofbarrier layer * total surface areaof packaging *

Table 2.

(m?) fon the market (m?) layer PTFE (kg)

to 380 (LXWxH) [0.494 [1250000 617500 (0.06175

YO Gc 0
bottles or canisters with a volume of 1L, 5L, 10L and 20L which represent 89% of the rigid plastic

to reflect any special shapes of round bottles and rectangular canisters. The number of bottles for
each size is calculated from the total tonnage placed on the market (23201), the proportion
contributed by the market share of the respective bottle size and average mass (see CLE CMS-
data). The barrier layer is assumed to be PTFE with a densityof2000 kg/m? (2 glom?).

Not considered in this calculation are bulk packaging, such as drums or IBC's, because the majority
of packaging used is covered by the four small sizes. Assuming this represents approximately an

placed on the market for crop protection products is approximately 663 kg/year.AAA
in the 20 Members States with a CMS, and up to 84% in some Member States). 7countries do not

recovery, because there are other unmonitored local systems in place that operate collections
schemes. We aim at ensuring collection programs are available in all EU MS by 2025 with an



Within the CMS, primary plastic packaging containers are considered for recycling by washing,
shredding, and extruding opellets. Any packaging not suitable fo recycling is sent fo incineration.
Assuming the relative proportion of fluorinated packaging sent to incineration is the same as placed
on the market ie. 7%, then approximately 394 Uyear of fluorinated rigid packaging would be
incinerated. Incineration of the collected packaging occurs via municipal waste incineration plants,
or as refuse derived fuel (RDF) for high-temperature cement kilns. CropLfe Europe does not have.
any information on possible PFAS emissionsresulting rom incinerationofpackaging waste streams.
In principle, the packaging collected via established CMS for pesticide packaging, does not end up
in landiil
6.1.6: Key functionalities provided by PFAS

Fluorinationisused as a barrier technologytoprotect the environment and users (customers,
and those handing products along the supply chain, elc.) by maintaining the performance of
dangerous goods certified packaging. It creates a fluorinated polymer layer on the surface of the
plastic bottle which the contents are in contact with. This technique avoids issues such as stress
cracking which can impact the performance of the packaging required for compliance with transport
of dangerous goods regulations.

The barrier is very often but not exclusively used for solvent-based formulations. Tho required
function is usually to create a barrier against permeation or migration of the product components.
(e.g., solvent, active substance, etc) through the plastic bottle wall. Furthermore, the barrier can
also be used as an oxygen barrier to keep formulation properties within the registered purity mits
over the regulatory requirement for two-year shelfife.

Surface fluorinated HDPE containers are considered as recyclable, and this does not impact or limit
the use during the recycing process, unlike other barrier materials (HDPE/EVOH or HOPEIPA co-
extruded), thus reducing waste streams.
See Tressaud et al (2007) in particular section “3.2.2.1. Barrier properties” for a more detailed
scientific. explanation of the technical properties introduced by surface fluorination of plastic
packaging. Kharitonov A. P. et a (2005) provide example chemistry details of the surface treatment
process.
6.1.: Number of companies in the sector

In general, all companies producing pesticides, and chemical companies in general, use
fluorinated packaging for specific product types due fo regulatory requirements to comply with
transport of dangerous goods. In additon, registration requirements imposed on plant protection
products e.g,, storage stabilty, can lead to the need to use fluorinated packaging, depending on the
types of product manufactured by a given company.
6.1.4: Availablity of altematives.

Toour knowledge and asoftodaythere are no altematives availablefor a surface treatment
creating a barrier without the use of fluorine gases in the market. However, there are other
technologies based around co-extrusion of two plastic types to form the bottle, with one lining the
inside and the second providing structural support. Examples available and currently on the market
are HOPE/PA or HDPE/EVOH co-extruded packaging, however, there are significant hurdles to a
rapid transition.

‘The current container shape usedbythe majority of the pesticide producers — a de-centered neck
and asymmetric container shape- is designed for handing purposes. This design avoids exposure
othe pesticide and contamination during emptying the packaging into the spray tank or induction
hopper.
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With co-extruded materials such as HDPE/PA or HOPE/EVOH, the distribution of the barrier layer
(PA or EVOH) is nol consistently even for an asymmetric botlle design and can infringe on
requirements for a minimum wall thickness to have an efficent and effective barrier layer. When
using coextruded material, a new bottle design would need to be introduced by themajority of the
pesticide producers, Furthermore, adaplations o producing packaging (new tools and design
adaptations), testing for UN transport of dangerous goods certfication, and production fine
modifications would be required.
The packaging for pesticides is specified in a plant protection product registration. For the
registration, studies on the suitabilt of packaging are required (2 years storage stability). A change
to an altemative barrier technology replacing surface flurination would require new studies (0 be.
performed and provided as an update to the product registration. A change to the packaging can
only occur after approval by the respective competent auhriies.
Other packaging materials such asglassormetal have boen historically used by the crop protection
industry. The safetyofend users has been increased since theshift o igid plastic primary packaging
—both with and without luorination. The riskof lass botie breakage, paricularly in the large sizes
required was higher, required more cushioning malerial, and impacted the transport and supply
chain through increased weight. Metal packaging was less resistant to corrosion, required additional
inner coatings, o was more easily damaged (by puncturing) during logistics handing.
These previously used materials are not considered as potentially allowable atemative packaging
in current product registrations, or are easly available in the packaging industry, and cannot be
considered viable alternatives due to the significant reduction in safety, carbon dioxide emissions
(ransport weight), etc.
It should be noted that potential ateraive packaging technologies use other barrier materials (such
as co-extruded HOPE/EVOH or HPEIPA) have limitation on recyclabilty and thus potentially
increase waste streams.
‘Shortages on raw materials for packaging are not currently known, but with an economy wide shift
across other indusiry sectors (ood, of, chemistry, etc), are considered a likely risk. Shortages on
materials or industry capacities that are available fo change, upgrade or buld new production tools
for botiles and canisters are considered tobevery likely. Lead-imes for new molds for plastic botlles
have already been observed 10 increase due to the recent COVID-19 pandemic, and have not yet
returned to_pro-pandemic_ durations. Similar increases in load-imes required for changes to
production equipment in ling and packing production lines have also been observed, and not yet
fetumed to historical norms.
A bottle neck could be the authorities for re-registration or updates of existing product registrations
as an immediate banwitha derogation periodof18month only wil lead toahuge amount of requests.
ina short timeframe.
6.1.¢: Future development of atematives

To the best of our knowledge there are no alternatives available or a surface treatment
creating a barrier without the use of fluorine gases n the market.
There may be certain products for which current atemative barrier materials do not perform
adequately to meet transport of dangerous goods, or plant poleciion product sorage stability
requirements.
6.1. Information on substitution requiring additonal ine:

6.1.1: Costs
No estimate of costs (0 fully implementa change to alternative barrier material bottles is
currently available but are obviously very substantial,
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An appropriate derogation period wouldallowfor a managed transition by both industry and
Member State plant protection product regulators, and reduceinvestmentneededfor peak.
resource needs (‘latening the curve’).

6.1.42: Time
tis estimated that at least 6 years would be required for transition assuming no delays.
e.5. capacity constraints in storage stabilty testing laboratories, or resource constraints by
approving regulatory authoriiies considering the anticipated large number of application for
changes to plant protection product registrations.

EEE
Figure 2. Timeline for substitution of fluorinated packaging specific to the plant protection
product sector under Regulation (EU) 1107/2009.
When using coextruded material, a new bottle design would need to be introduced by the
majorityofthe pesiicide producers, Furthermore, adaptations to producing packaging (new.
tools and design adaptations) and production fine modifications would require additional
time (up to 24 months).

After an atemative packaging has been found (including compatibility testing by an applicant,
and UN transport of dangerous goods testing). there is a legal need to provide evaluating
Member State authoriles with the results of storage stabily tests. Either 2-year storage
stabiity at ambient temperature, or by extrapolation with accelerated storage studies (2
weeks at 54°C andlor 2 months at 40°C). CropLife Europe members experience shows that
acceptanceofextrapolation by authorities is variable and depends on the formulation type.
‘and material used. Data requirements aro al listed in Regulation (EC) 28412013 (see sections.
27 for stabilty and 4.1, 4.4 for transport).

Finally, time is required forthe actual evaluation by the Member State competent authority.
Here the timeline is also variable depending on Member States’ capacities to process plant.
protection products dossiers regulatory action (currently 6 to 12 months with no additional
PFAS or other Chemical Strategy for Sustainabilty induced demands). See the DG SANTE.
report of Member States timelines for products actions (EC, 2020).

Considering the above, the default Restriction proposal of an 18-month transition period is
completely insufficient and would result in loss of at least some plant protection products.
which are required by regulation to be packaged in specified fluorinated packaging.
Agronomic losses and economic impacts on farmers and the food supply chain could be.
anticipated. Consequently, a derogation for fluorinated packaging used in the regulated
plant protection product sector is requested, and more generally in the broader chemical
sector handing hazardous substances under transport of dangerous goods. An appropriate
derogation period would allow for a managed transition by both industry and Member State
plant protection product regulators, minimising peak resource needs (fattening the curve’).
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6.1.0.3: Differences in functionality

Thereis a risk that allemative barriers to PFAS do not perform as expected, including for
larger packaging sizes with an impact on transport of dangerous goods transport and
product registrabilty.

For some chemicals it s ikely that alternative barrier materials wil require a greater
packaging wall thickness to achieve the same barrier properties, thus using more plastic
and increased weight per bottle. This could have impacts on sustainabilty goals of the
European Union, in particular through use of more plastic, higher carbon footprint (plastic
manufacture and transport of increased weight), and higher energy consumption during
manufacturing. Similarly, alternative packaging technologies (such as co-extruded
HDPE/EVOH or HDPE/PA) have limitation on recyclabilty and thus potentially increase
waste streams, carbon footprint, raw material and energy usage.

6.1.04: Benefits

‘Suppliersof packaging to the crop protection sector will likely remain the same, as they.
currently provide both barrier technologies— both fluorinated and coextruded packaging.

6.1.g: Information on substitution not considered feasible

Inthe case that forspecificproducts a co-extruded barrier material was not able to be
found that adequately performed to meet the transport of dangerous goods, or plant
protection product requirements on storage stabilty, this would result in oss of the product
regulatory approval for sale.

6.2: Intermediates.

«As a minimum, these comments are relevant to the following sectors specified in Table A1
of Annex A: plant protection products and biocides, and chemical industry.

Detailed impact information has only been provided for the plant protection product sector.

6.2.a: Annual tonnage and emissions.

‘The total tonnage is all approximately that of all substances within scopeofthe restriction
proposal with a derogation longer than 18 months. The ullimate tonnage ater expiryof the.
derogation transition periods would be the intermediates used to synthesize active substances in
Column 2, Paragraph 4 regulated sectors, substances used in Research and Development
(individually <1Uyear per substance), and Column 2, Paragraph 5(1) “calibration of measurement
instruments and as analytical reference materials".

By definition intermediates registered under REACH are required to be used under strictly
controlled conditions, which includes inter alia rigorous containment. As such there should be no
end-ofife or other emissions to the environment to consider.

6.2.0: Key functionalities provided by PFAS

‘The key functionalities for intermediates are determined by the end-use molecule, and the.
need for the fluorinated moiety for the function of that inal molecule. In the vast majority of cases,
the intermediate will only contain a fluorinated moiety if it is required to transfer this functional
group. tis unlikely to have any function in the intermediate beyond this.

6.2.0: Number of companies in the sector

All companies using intermediates.
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62: Availabilty of alematives
In the vast majorityofcases intermediates are dofined by the molecule they are ulimately

being used to synthesize. Assuch, the intermediate can usually notbechanged wihout modifying
the resultant chemical. In the specific case of fluorine chemistry, given the expense, it can be
robustly assumed that fluoring is present in an intermediate onlyif the rolovant moiety is intended
{o be transferredto the nex siep, and ulimately the final product. Therefore, it is reasonable {0 say
that for intermediates in general, no alternatives are available.

An alternatives and socio-economic analysis can be performed on the inal synthetic products—
the outcome of which would inherently determine the ongoing need for any specific intermediate.
For his reason, intermediates should receive time unlimited derogation, and any
allematives/socie-economic analysis conducted furher downsiream.
6.2.6: Future developmentof allematives

No information is currently available to GLE for tis question.
6.2. Information on substitution requiring additonal ime:

Generally no altematives are believed to be possible for intermediates.
6.2.6: Information on substitution not considered foasitlo

Intermediates ie upstream inthe supply chain from products intended to receive a
derogation. If intermediates do no recelve at least similar derogation, immediate lossof all
downstream products would follow after the default 18 month transition period expired. Instead a of
altempling to manage mullle timelines wih associated compliance issues, a generic ime
unlimited derogation should be put in placeforintermediates.

6.3: Laboratory uses

+ These comments are relevant as a minimum to the following sectors specified in Table A.1
of Annex A: plant protection products and biocides, and chemical industry.

Only limited information is provided here due to the very large number of potential uses which
substances could call under this restriction proposal, These limited examples are only intended to
provide a non-exhaustive outline of the kind of uses PFAS as substances and chemical reagents in
commercial laboratory setlings might have. The uses are distinct rom use of PFAS materials and
articles in laboratory settings which are not detailed here. These may or may not fall under research
‘and development exemplions, and total tonnages across sectors may exceed 1 tiyear.
6.3.0: Annual tonnage and emissions

Use in laboratories is under controlled conditions and the only emissions should be via
established handing of hazardous wasle streams.
6.3.0: Key functinaliles provided by PFAS

‘The key functionalities provided by PFAS substancesdependon the use. Some examples
follow.
In Vitro Mammalian Cell Gene Mutation Tests (OECD Test No. 490) use trifluorothymidine (TFT).Mutant cells deficient in thymidine kinase enzyme aciivity because of a mutation TK+/- 0 TK-- aro
resistant to the cytostatic effectsof the pyrimidine analogue TFT. The TK proficient cells are sensitive
to TFT, whichcauses the inhibition of cellular metabolism and halts further col division. Thus, mutant
cells are able to prolferate nthe presence of TFT and orm visible colonies, whereas cells containing
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the TK enzyme are not. This is highly specific effect, and an alternative fluorine-free substance with
the same fectis unlikely.
Trifluoroacetic acid (TFA) can be used in analytical chemistry as a high-performance liquid-
chromatography (HPLC) mobile phase modifier (Lardeux H. et al, 2021). AGids such as TFA are
added to shift the pHof the mobile phase, and as a result the degre of onization and hydrophobicity
of the substances being analysed. In turn the retention ime and selectivity ofthe substances change,
thus allowing the reliable detection of specific substances to be optimized. TFA has particularly
desirable properties for use with liquid chromatography-mass spectrometry (LC-MS) detection
systems, because its more volatie than altematives and does not foul the ion source.
6.3.c: Number of companies in the sector

All companies with laboratories involved in commercial activities.
6.3.6: Availabilty of altematives.

For substances used in specific toxicology studies such as OECD Test No. 490 for
‘mutagenicity (..,rfluorothymidine), no aktematives are considered liely to be available, because
the test relies on blocking a highly specific metabolic pathway using thymidine

For substances used in analytical chemistry as mobile phase modifiers, allematives are likely to be
available, with case-by-case suitabilty for subsiitution.
For substances used in academic research, commercial research and development, calibration of
equipment, and analytical reference material, it is highly unlikely alternatives will be available,
given the highly specialized uses.

6.3.0: Fulure developmentofalternatives
No information is currently available to CLE for this question.

6.3.1 Information on substitution requiring additional time:

No information is currently available to CLE fo this question.
6.3.9: Information on substitution not considered feasible:

tis not realistic to perform a detailed analysis of all the uses to which PFAS substances
are putin chemical laboratories.

7: Potential derogations marked for reconsideration — Analysis of alternatives and
socio-economic analysis:
Paragraphs 5 and 6 of the proposed restriction entry text (see table starting on page 4 of the
‘summary oftheAnnexXVresticion report) includeseveral potentialderogaions for raconsideration

after the consultation in [square brackets). These are usesofPFAS whero the evidence underlying
the assessmentofthe substitution potential was weak. The substitution potential is determined on
the basis of)whether technically andeconomicallyfeasible alternatives havealreadybeen identified
or altemative-based products are available on the market at the assumed entry into force of the
proposed restriction, i)whether known alternatives can be implemented before the transition period
‘ends (taking into account time requirements for substitution andcertification or regulatory approval),
and iii)whether known alternatives are available in suficient quantities on the market at the assumed
entry nto force to allow affected companies to substitute.
A summaryof the available evidence as well as the key aspects based on which a derogation is
potentially warranted are presented in Table 8in the Annex XV restriction report, with further details
being provided in the respective sections in Annex E.
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To strengthen the justifications for a derogation for these uses, additional specific information is
requested on alternatives and socio-economic impacts covering the elements described in points a)
tog) in question 6 above.

No information is currently available to CLE for this question.

8: Other identified uses — Analysisof alternatives and socio-economic analysis:
Table 8 in the Annex XV restriction report provides a summary of the identified sectors and (sub-
Juses of PAS, thei alternatives and the costs expected from a ban of PFAS. More defails on the
‘available evidence are provided in the respective sections in Annex E.

Formanyofthe (sub-Juses, the information on atematives andsocio-economic impactswas generic:
‘and mainly qualitative. In particular, evidence on alternatives was inconclusiveforsome applications
falling under the following (sub-)uses: technica textes, elecironics, the energy sector, PTFE thread
sealing tape, non-polymeric PFAS processing aids for production of acrylic foam tape, window fim
manufacturing, and lubricants not used under harsh conditions.

More information is needed on altematives and socio-economic impacts to conclude on substitution
potential, proportionality, and the need for specific time-limited derogations. Therefore, specific
information (f not already included in the Annex XV restriction report or covered in the questions
above) i requested on alternatives and socio-economic impacts covering the elements listed in
points a) tog) in question 6 above.

No information is currently available to CLE for this question.

9: Degradation potential of specific PFAS sub-groups:
Afow Specific PFAS sub-groups are excluded from the Scope ofthe restriction proposal because of
‘a combination of key structural elements for which it can be expected thal they will ulimately
mineralize in the environment. RAC would appreciate to receive any further information that may be
available regarding the potential degradation pathways, Kineticsorproduced metaboltes in relevant
environmental conditions and compartments for  tifluoromethoxy, tifluoromethylamino- and
difluoromethanedioxy-derivatives.

See Chapter 2, Hazard Characterization, Biodegradation of PFAS Substances (above) for the
contextofthis experimental work conducted by CropLife Europe. In particular:

tis essential to realize that these experiments are only intended to prove the fundamental
basis for the above theoretical work is correct. As such, the precise details of the
experimental conditions used here do not matter (e.g. 20°C vs 12°C). This is because
the observed degradation rate wil vary with each moleculo which contains one of these
functional groups (e.g. -OCF-), depending on the broader chemical structureof the larger
parent molecule. Theessential and keypoint s thal theidentifiedfunctional groups (such
as -OCF:) donot conferpersistence on a larger molecule which maybe registered under
REACH.

‘The same considerations apply for other heteroatom bonded CFs and -CF2- Groups e.g. Oxygen,
nitrogen, etc, where the formation of stable species on degradation cannot be assumed, and
standard environmental fate studies required by REACH must be conducted for proof or absence of
concems.
Defluorination of “C-Trifluoromethoxy Benzoic Acid in Soil
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Figure 3. Th above plots show preliminary degradation results fo tfluoromethoxybenzoic:
acid presentedat SETAC Europe 33" Annual Meating 30 Apri4 May 2023 (3.16.P-Tu216.
Defluorination of 14C-Trifuoromethoxy Benzoic Acid in Sol). The study summaryforthe final
report is now availble in Annex 2.

Croplife Europe Briefing Note #35673 (Annex 3) first reported preliminary results on the
defluorination of *C-iforomethorybenzoic acid In sol. Figure 3 are plots of preliminary
degradation data presented at SETAC Europe 33° Annual Meeting 30 April — 4 May 2023.
Annex:2 contains the OECD study summary for the now completed and reported experimental work
on defluorination of “C-ifluoromethorybenzoic acid. The executive summary s reproduced below.
The objectiveof the present aerobic soll metabolism study was to investigateff molecules carrying
an OCF group can be degraded in sol Ina way that the CFegroup is paral orfully defluorinatod
50 that the respective carbon atom can finally be degraded o COz.
As a model test compound,4<rfluoromethoxybenzoic acid radic-iabeled directly at the CF» group
was chosen for performing an aerobic soi degradation study according to OECD guideline 307 with
special analytical focus on the formation of “COz.
For this, three sols rom the Southwestern region of Germany (Li 10, LUFA 2.2, and LUFA 2.4) were.
treated with “C-rfluoromethoxy-labeled test fle at target application rate of 0.67 mg a.5.kg dry
soll which corresponds fo a field application rate of 250 g 2.5. calculated on the basisof an equal
disrbution inthe top 2,5 cm so layer and a soi density of 1.5 g/cm.
The sail moisture was adjustedto 40% of the maximum water holding capacity (MWHC). The sols
wero fled in 50 g portion in individual glass est vessals, treated and then incubald i the dark at
a temperature of 20 2°C in a dosed incubation system with corlinuous aeralion for up 10 56/57
days.
Soll samples wore taken at day 0 and at seven additonal sampling times throughout the entire
incubation period. The sampling dates were 0, 1,2, 3, 67, 10, 14, and 28 days ater treatment (DAT).
Volatiles were collected fo each tes! container individually through dedicated trapping systems and
‘sampled together with the respective test container (except at day 0). For each sampling ime two
replicate soil samples were worked up. One ational sampling was performed al 56/57 days in
order to check if the decroase of the non-extractable residues is proceeding after 4 weeks of
incubation.
“The radioactivity in the volatile rapping solutions was analyzed by liquid scintilation counting (LSC).
In order to_ check also for remaining transformation products in soll the soil samples wers
consecutively extracted with 3 x 50 mL acetoniieiwater (3/1, iv), 1 x 100 mi acelonirile/water
(111, viv) and washed twice with 50 mL acetone. The individual extracts were analyzedby LSC and
combined fracions were concentrated and analyzed by radio-HPLC.
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The soil residue after extraction was ried under N; while being attached to another CO; trapping
system. Aliquots of the dried soil were combusted to determine the amount of non-extractable
residues (NER), so that a *“C-mass balance could be provided for each sampling interval,

The radioactive test item peak in the sol extracts was confirmed by means of mass spectrometry
and in addition by comparison of the retention time of the radiopeak in the soil extracts with the
retention timeofthe **C-labeled test tm in the application solution.

The results show that after 28 days the mineralization to CO; reached values between 61.8 and
72.7%ofthe total applied radioactivity (TAR). The mass balances were > 90% TAR during the 28
days and ranged from91.8 0 103.6% TAR. Orly one sampling point with LUFA 2.2 showed asightly
lower mass balanceof > 87.6%.

The amount of extractable radioactive residues decreased from > 97.4% TAR at day 0 to values
between 0.6 and 1.3% TAR after 28 days of incubation. The non-exiractable residues increased
from 5 2.6% TAR at day 0 to maxima of 45.5 to 54.5% TAR at 2-6 days, and then decreased to
values between 26.0 and 37.8% TAR at 28 days and further to 22.9 and 31.1% TAR after 56/57
days.

The release of “CO; from the soils continued even after the extractable radioactivity and thus the
test item had reached negligidle levels. The decine of NERS after 2-6 days suggests that the
degradation of the “CFs-group proceeded despite the fact that the benzoic acid reacted with the
organic matrix in soil and was partly incorporated into the humic substances.
Precipitation with Ba(OH): as well as acidification with HCI ofselected samples confirmed that the
radioactivity trapped in the NaOH solutions is attributed to “CO;. Other volatile compounds were
observed at levels < 0.04% TAR.
During the course of the study, the amount of parent compound quickly decreased from 97.4 -
102.7% TAR atday Oto values < 2.0% TAR after6 - 14 days. Besides the parent compound, a fow
unidentified transformation products were detected, but al at evels < 0.2% TAR.
Kinetic evaluation and calculation of DegTz and DegTeo values (tigger endpoints) for the parent 4-
(rfluoromethoxy)benzoic acid was performed following the recommendations of the FOCUS
Kinetics workgroup. The obtained DegT:o and DegTss values are given below.

Table 3. Trigger endpoints of 4-{iflvoromethoxy benzoicacid at 20 °C

[sorte [earrr | DosTule] | DeaTwich

tmz wo ne Jw lm |

ii [ofr Jue fee]
Trigger endpoints at 12°C were estimated using the Qio approach, folowing the recommendations
of the FOCUS Kinetics workgroup. The obtained DegTz and DegToo values are given below.
Table 4. Estimation of trigger endpoints for 4-{riflsoromethoxy)benzoic acid at 12°C Soil Kinetic
model
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The results show that 4-(trifluoromethoxy)benzoic acid is rapidly degraded in soil. The only
transformation reactions observed wer the release of carbon dioxide and the formation of non-
extractable residues. The high amounts of CO; formed from the OCFs-group demonstrate that along
with the degradation of the molecule, the OCF--group is rapidly and largely mineralized, with the
process of mineralization continuing even after the radioactivity was part of the non-extraciable
residues.The carbon mineralization from the OCFgroupsan indirectpoofthatalsotheorganicallybound fsorineis fully mineralized, i. t ends up as inorganic fluoride in so.
Overall, the experimental data show(1) that the presence of an OCFs-group does not automatically
leave a molecule persistent in the environment or lead to persistent degradation products and (2)
thatthe C= bond s not that stable as commonly postulated.
Further experimental work being carried out
Further experimental work by CropLife Europe on biodegradation is scheduled in the near future.
While this work is expected to be useful in expanding scientific knowledge on the environmental fate
of certain fluorinated moeies, the fact that such rapid degradation and mineralization is observed in
Soll, we believe it has been sufficiently demonstrated that extreme persistence for at least the
‘moieties for which information has been submitted cannot be assumed. As a result, molecules
containing e.g. -OCF are no different to others in assumptions around persistence, and the case-
by-case assessment in a REACH regisiraton is appropriate and proportionate policy option.

10: Analytical methods:
AnnexEofthe Annex XV restriction report contains an assessmentofthe availability of analytical
"methods for PFAS. Analytical methods aro rapidy evolving. Please provide any neworaddilonal
information on new developments in analytics not yet consideredin the AnnexXVrestriction report.

No information s currently avaiable to CLE for ths question.
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CroplLife

Analysis of the potential agronomic impact from the loss of
fluorinated agrochemicals in the EU

1. A recent review,overthe period 1998-2020, reveals that 60-70 %ofnewly launched
‘or registered agrochemicals are organofluorine compounds. These compounds form
21 importantpart of afarmer's curent crop protection toolkit.

2. Maintaining and rotating the limited pool of agrochemicals with different and new
modes of action is key to ensure the sustainabilityof agricultural productivity. When
‘considering removing specific compounds there is always a risk that no alternatives
aro available -depending on the pest control segment.

3. Loosing fluorinated agrochemicals could have severe impacts across all sectors of
the Crop Prolection Industry with the loss of key actives and Modes of Action (oA)
drastically reducing the resistance management options available for EU growers:
Insecticides/Acaricides would see the loss of 9 active substances (AS) and complete
03sof 4 MoA groups. Fungicides would see the oss of 11 AS with 5 MoA groups
lost entirely. Whereas the herbicide sector would see the loss of 15 AS and the
‘complete loss of 1 MoA.

4. We outline in more detal he potential impacts across Cereal Fungicides, Sugar Beet
fungicides, Potato fungicides, Oi Seed Rape — Insecticides, Protected Vegetable
Insecticides, Fruit crops Insecticides, Cereal Herbicides, Corn Herbicides, Vines and
Orchards herbicides.

Th Importance of fluorinated sgrochamicals in crap protection
A survey of 45 new pesticide active ingrdiens used as moder agrochemicals over he last 10 years
has’ shown nal around 84% of ie launched produc are halogen-substulad (10 herbicides, 15
fungicides, 13 insocbcidesiacaricides, and 3 nematcides) From. these, 31 active ingrednis are
uotinaod and around45%ofham conan a GFroup, approximately 19% a CHE and around 3% a
(CF30-group as a substituent on the phenyl or heterocyclic moieties".

Th imporiance of fluorine chemistrya a ool for enhancing the biological activites of active ingredients
Is well recognized. A clear indication of the key role that fluorine plays in the development of new
agrochemicals sth cramali increase n the number of ornate ace ingredients in he past tree
Gacades from 23 0ut of 543 sted n 1877 1 106 oul of 862 ised n 201. The most common fuorne
‘containing groups is aromatic CF-group and aromatic fluorine atom.?Amore recent review, over the
period 1998-2020, indicates that 60-70 % of newly launched or registered agrochemicals are
‘organofluorine compounds (Ogawa et al, 2020).
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Polyfluoro-alkyl groups for example, as substituents on the phenyl or heterocydic moieties play an
importantrolein agrochemicals used in plant protection. This canbeexemplified by aremarkable number
of CFx- and CHFz-group containing herbicides (46%) and fungicides (56%) launched over the last
decade. Furthermore, a couple new and innovative insoctcidos bearing heptafluoros/so-propyl groups,
were successfully launched for global control of important insect pest species ike fall armyworm’. Almost
all modern nematcides, already launched or under development, with considerably improved overall
toxicological and environmental profes contain CFs-groups. A unique feature of flurine on active
ingredients, the so-called “fluorine effect’, such as the effects on steric and electronic proportes,
conformation and polarity has been discussed in dotail in recent reviews®=. In addition, improving the
‘metabolic, oxidative, and thermal stabilty (C-F bond energy: 485 kJimol, metabolic stabilization), the pK.
value effects (H-bonding, protein binding affinity), and the influence of fluorine on physicochemical
properties such as molecular Iipophilcty (key parameter for absorption and transport, important for
bioavalabilty) can be underlined (Jeschke, 2021).
Lipophiicity is an important physicochemical parameter quantified by the log P-value; it also determines
ligand-target binding interactions, solubilty, and ADME (absorption, distribution, metabolism, and
elimination) properties. This is exemplifiedbythe(FC-X)groups (X = S, 0), which conlribute tothe pest's
overall pharmacological activity by enhancing the insect central nervous system (CNS) penetration.
Moreover, the influenceof fluorine on modulationofbiological propertiesofanactive substance (AS) has.
been described in detail byshifsofbiologicalactivityarisingfromthe introductionof fluorine atoms andlor
Aluorine-containing substituents into biologicalactive ingredients suchasthe commercialized insecticides.
y-aminobutyric. acid (GABA)-gated chloride channel blockers (phenylpyrazoles), sodium channel
‘modulators (pyrethroids), or inhibitorsofchitin biosynthesis, type 0 (benzoyl urea)’.
“The roll of fluorinated agrochemicals in resistance management

Polyfluoro-alkyl- groups for example, as substituents on the phenyl or heterocyclic moieties cover
diferent indications such as herbicides, insecticides/acaricides, fungicides and nematcides. These
bolong to diferent chemical groups _ (N-phenylimides, butonolides,  diamides/carboxanilides,
benzamidos, carboxamides) and offer potent modes of action that are critical in effective and
complementary pest management. Resistance to chemical pesticides in al indicationsisconsidered as.
an extremely serious global and increasing problem for food production. Therefore, an effective
resistance management strategy is mandatory, and the Herbicide Resistance Action Committee
(HRAC)", Insecticide Resistance Action Committeo (IRAC)' and the Fungicide Resistance Action
‘Committee (FRAC)'?havebeen dedicatedtomaking thisareality for the past three decades. Regardless.
of numerous research programs, only a fow nowmodosofaction have entered the market n the past30
years.
Maintaining and rotating, let alone reducing the limited pool of agrochemicals with diferent and new.
‘modesofaction is therefore key not to endanger significantly the sustainability of agricultural productivity
as simply no alternatives might be available dependent on the pest control segment.

Indeed,without adequate plant protection products, yield can be reduced already todayby — on average-
16% by diseases, 18% by insects and 34% by weeds". In addition, globalization and climate change are
redrawing the landscape of plant pest distribution. This trend poses a threat to natural and managed
environments, agricultural and forestry production, ecosystems and biodiversity in the European Union
teriory.Forinstance,50 0100 percent increase in pest-nducedcroplossesin European wheat should
be anticipated even if countries meet thei existing commitments to reduce greenhouse gas emissions".

3 GE. Cork,2006,rep Loss opis. Jounal of AruburlSconce(2006), 14, 31-45.
bosfaucetcokes hog asedioon
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‘Adequate and sufficient pesticide modeofaction options need to remain availabe o face tis dynamic
and to sustain agricultural productivity.
The agronomic impact of loss of fluorinated agrochemicals in the EU
Loosing fluorinated agrochemicals would have sever impact across al sectors of Crop Profecion
industry with the loss of key aciives and Modes of Acion (Mo) crastally reducing the resistance
‘management option avaiabl for EU growers. InsacicidosiAcaricidoswouldsae tha lossof9AS, impact
the avalabiltyof6 MoA groups and result nthe complete loss of4 MoA groups. In the EU fungicides.
Would see the loss of 11AS, impact the availabilty of substances in 8 MoA groups, with 5 MoA groups
lost entirely. Whereas the herbicide sector would see the loss of 15 AS, impact the avalabiiy of
Substances in 7 MoAgroups andsoe the compote oss of 1 Mo.
Export judgement on the interaction between inherant resistance risk factors and resistance modifiers
suggest tat for PPP target interactions considered medium isk a east 3 MoA are needed whisi for
scenarios considered high risk then a minimum of 4 MoA would be needed for sustainable pest
management. In manyofth crop sectors mentioned below the number of available and effciive Mo
are already limited and further losses of AS and MoA would exacerbate the resistance risk on other
chemistries.
Cereal Fungicide
Goreals aro grown in large quaniis across the EU and are suscopte to a wide range of diseases
which can significantlyaffectyield and qual.Keycounties include Germany, France, Poland, Romania,
pein and Hal. ThenumberofMoA groups available forthecontrolofcereal diseases is already mie,
Recent regulatory measures have seen thelossof a numberof mulls solutions, which apply increased
pressuro on the remaining AS. SDH (MoA group 7) are a elatvely new andveryeffective Mo group
against key corel diseases.Thelossof fluorinated agrochemicals would soethe removalof 20utof10
AS current avaiable.
Active substances from the DMI chamistry group (MoA group 3) are tha comerstone of cereal fungicide
programs. Many DMI’ are already at isk rom the regulatory scruiny under regulation 111072009.
Further lossofKeyDM'sinthis marketwould severalylimit the availabiltyofofectvesolutions. With no
fuorinated agrochemicals, 2 riazolos wouldbe lost from this important group.
In addition, the Qo fungicides (Group 11) are a keypartof the toolboxfo fungal control in corals with
wide-specirum aciity. One of these active substances would also be removed from the options
avaiable.
In addition, France, Germany, Poland and Spain would have alos of 1 unique mode of action from the
currently registered fungicides for powdery mildew conlrol n cereals (Group U06).
Based on theverylow numberofMoAwithin the cereal fungicide areath loss of asignificant numberof
SDHs threaten disease control across Europe,croplosses of between 40% (yellow ust) and 20-25 %
(Septoria) can bo expected if control fas. Tho loss of SDHI and key DMI's in wheat would seriously
impact the abity fo control Soploria and yellow and brown rust. Disease control in barley would bo
impactedtoan even greater extantwith the recentossofakey multisite active substanceandhigh levels
of resistance to exising chemistry in key diseases such as Net blotch, Ramularia, Rhynchosporium
akoady making disease management dificult, Growers can manage diseaserisktosome extent through
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selection of specific cereal varieties however it is important to also remember that crop protection
products also helpto protectvarital disease resistance n the medium to fong term.
‘Sugar Beet fungicides
“The number of actives and MoA is very limited for sugar beet currenty relying primarily on Qol, and DMI
chemistries exacerbated by the recent loss of key DMI's used in the sugar beet crop. A key disease
Cercospora has widespread resistance to Gol chemistry and there are concems about potential OMI sift
in sensitiy in Europe. The yield loss on this strategic crop for many Member States caused by
Cercospsora in absenceofgood disease control can be up to 20% sugar yield. New MoA are urgently
needed o manago diseases i tis important crop.
France, Germany and Poland are the larges! producers of sugar beet (Eurostat, data from 2022). In
‘Germany there are currently only 7 modes of action registered for sugar beet, the additional loss of SDHI
(MoA gp 7) chemistry would result n a further loss of a mode of action grou. In Poland registered sugar

beetfungicides would be reduced to only4 active substances and4modesofation In France, Germany,
Poland, Spain and laly only a single DMI fungicide, from the current options of 2-3 from this mode of
action would remain from the curtenly registered substances in sugar beet
Some of the identified actives (e.g. SDHIs and DM) are relatively new to the market and are stil in
developmen or registration phase in crops such as sugar bee. Loss of these new actives will not just
impact existing regisrationsbutalso future product development on key European crops and significantly
increase the selection pressure on the remaining MoAs.
Potato fungicides
Potato late bight, caused by Phytophthora infastans is a major disease of potatoes causing losses by
destroying foliage and by infecting tubers. I i one of the fow plan diseases tha can absolutely destroy
a crop, producing a 100% crop loss’. Fungicides are an important component of ate blight control with
upto 15 applications being usedperseason. An effective disease control programme would use between
48 AS formulated as solo or mixture products applied in blocks and sequence over the growing season.
The most important EU countries for potato produciion according to production in 2022 (Eurostat) aro.
‘Germany, France, Poland, The Netherlands and Belgium.
Currently there are 12 MoA represented in European crop protectin for late blight control in potatoes.
The recent loss of key multisite solutions has placed additional pressure on the available single sito
aciives. Further losses would see the removal of 3 AS, eachofthem being the sole representatives of
their MoA-group resulting in loss the complete oss of 3 MoA agains» this very challenging pathogen.
Grape fungicides
Across Europe, grape yield and quality can be significantly impactedby a rangeofdiseases Viticulture
is a sector with oneofthe highest use of fungicides with 10 to 20 applications required to control these
diseases? Powdery mildew s a major disease of grapevine, with most varieties having no genetic
resistance to the pathogen, therefore many different modes of action are required to ensure long term
management of this disease. In addon, bolts is a highisk pathogen in tems of resistance
development which requires a diversity of diferent modes of action. Downy mikiew and a rangeofother
diseases can also severely reduce yieki.
Grape production in Europe covers3,132 thousandha (Eurostat 2022), with the largest producers being
Spain, France, aly, Portugal and Germany.
“Theloss of fluorinated agrochemicals would lead tothelossof 3 unique modes of action in Spain, aly,
France and Germany and loss of 4 of the currently registered modes of action in Portugal,

Morr, (1998, Univers ofConnecticut. IteratedPestManageme 25, EadyBk and Late Bl ofPost.
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OSR-Insecticides

The peach-polato aphid and mealy cabbage aphid are the main aphid pests of OSR. The Peach-potato
aphid is responsible for ransmiting viusos in autumn and can reduco tho yioks by 20%. Tharo aro
currenty only 2 MoA available against aphid in OSR, these being pyrethroids (MoA group 3a) and
chordotonal organ modulators (MOA group 29) with peach-potato aphids already showing high levels of
resistance to pyrethroids across EU. Mo group 29 in OSR would disappear and its loss would have
severe impact on the abilty to grow OSR in Europe.
The loss of key pyrethroids (MoA group 3a) against cabbage stem flea beetle in autumn period wil lead
to high damages of OSR during the crop establishment phase. The recent loss of key neonicofinoid
chemistry from OSR crops already places extreme pressureof the remaining Actives with regards to CSF
Beetle control. The loss of key pyrethroids against weevils (Coutorhynchus spp.) would be severe since
there are no other solutions after the wintertime to control this type of pests at low temperatures.
Pollen beetle is a very important pest in OSR in northem and central Europe. Key countries include
Norther France, Germany. Poland, Czech Republic, Hungary, Romania.. The beetle can cause serious
yield losses in both winter and spring oilseed rape crops, and for spring olseed rape, more than 80%
yield reduction can occur’. There are currently only three MoA approved for use against pollen beetle:
pyrethroids, oxadiazines. and neonicotinoids. Resistance to pyrethroid insecticides has been recorded in
‘samples of beetles collected in Europe since atleast 1999, and problems with the control of the beetle in
the field have been widely reported °. Where pyrethvoid resistance is. present, the most effective
insecticide control is already limited to 2 MoA. The losses of further AS within these MoA-groups would
be catastrophic wih significant yield losses anticipated.
Protected Vegetable Insecticides
The loss of AS in MoA group 29 and key pyrethroids in MoA group 3a against aphids in Solanaceae and
Cucurbitacea would be catastrophic, Key counties include for protected vegetable production include.
Th Netherlands, Franc, Italy and Spain. Direct yield losses as a rstofviruses ransmitied by the
pests will have a big impact on vegetable production. Biological solutions are not effective alone and they.
need an IPM approach including chemical PPP's.
Whitefly are a serious problem in protected crop production, acting asvectorsforeconomically damaging
viruses. Under the current proposal we would see the loss of five AS against Whiefly across 3 MoA
Groups: pyrethroids MoA group 3a; ACHR (MoA group 4) and Chordotonal organ modulators (MoA
group 29). MoA group 29 would disappear.Veryfeweffective solutions remain, and these would be under
extreme pressure if growers were reliant on such a miled selection of produc.
Lepidoptera pestin protected cropping conions control targets such as Helicoverpa armigera and Tuta
absolute. The loss of key pyrethroids and voltage-dependent sodium channel blockers against
epidoptera species would have a big impact and would sce the effective loss an entire MoA group (22)
in European protected vegetable production.
Itis notable thatif a number ofinsecticideActive Substances are lost on major crops, then there will be
serious knock-on effect onminorcrops within th vegetablesector since the availabiltyof crop protection
products are already limited.
Fruit crops Insecticidos
Many insecticides used in fruit crops are already under severe regulatory pressure and are being lost
under the 1107/2009 regulation in Europe. Further loss of key Active Substances would have serious
effects on the abiity to produce high quality fruit in Europe. Key producersofpome fruit include Poland,
France, Germany, ltaly and Spain. Stone fruit are grown in key countries such as Poland, France, aly,
‘Spain and Greoca whist citrus crops are grown primary in Spain, Italy and Greece.
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‘Some substances are an important ool for aphid control in IPM programmes. The potenti! lossof useagainst aphids (09. Oysaphs piantaginea and Aphis pom) in specialty cops wil load o high levels of
damages bocatse beneficial n orchards aro not good enough to control mentioned posts specially n
he beginning of season.
Lepidoptera such as coding moths, eafolrs, an leaf miners aro serious pests of pome, stone and
iusfitcrops, damaging leaves and ru, redoing the qualityof the ut andconsaquenly sgnifcanty
impacing marketabl yds. Tho Vollage-dependent sodium chanel bockers Mo would be removed
antrely andseverely impact tho abilty t contol epidoplran posts in those cops
Coreal Herbicides
The completa los of the Inhibiion of Phytoene Desalurase (MoA group 12) mode of action in autumn
cereals would have impaci on overall ical weed conirol stray a3 tis mode of action is mportan or
control of species which should not be lef uni spring (.e Viola spp, Veronica spp). The loss of tho
Inhibition of Phytoens Desaturase (MOA group 12) mod of acion and the ALS compound (MOA oroup
2), in autumn will dramatically mpact he control of Viola spp, Veronica spp. and feave no autumn
herbicides in the market controling those dicts weeds. Important countries indude France, Span,
Romania, Poland, and Germany.

The los ofthe ALS compounds (MoA group 2) approved in Europe for autumn application, would impact
signifcanty the con of grasses ike (Bromus 3pp.) in key countries such as France, Spain, Romania,and (Apera spica vot) in Romania, Poand, Czech Republe, Slovakia, and Germany.
The increased relianceon ALS and ACGase producs or conrl of grasses i spring would further add
tone resistance pressure
Com Herbicides
The losof key AS in MoA group 27 woud increase the pressureon the remaining ALS products give
broad spectrum postemergence grass and diol contol, wilh resistance an increasing problem.
especial in Echinochloa. The post-em diversity of HPPD, ALS, auxin and PS chemistries in corn used
following pre-em choroacetamids, has largely kept resistance to a minimum in Europe, bu regulatory
impacts on existing pre-em and post-em AS and he PFAS proposals could leave growers very shot of
options. Important con counties include France, Germany, Spain aly, Romania, Hungary& Poland
Vines and Orchards herbicides
Today here i limited numberofAS on vines and orchardsfr the controlof rass andbroadleafweeds.Further losses wou pactAS across 3 MoA groups 2.14, and 1). Problem weeds ke Conyza spp and
Lol spp. have limited efecie control options and sustainable weed management of hose crops wil
be severely challenged. These species have developed resistance to mullle mode of actions, the
Joss of muliple herbicides (fazasuluron, penoxsulam, fluazifop, oxyluorfen) or fs management
Would exacerbate the already high weed pressures and increase development of resistance in
countries such as Spain, aly (Conyza spp and Lolium spp) and France (Lom spp),
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Executive Summary
In general, molecules caring a CF--group are assumed to be non-degraable in the
environment becauseo the very table C-F-bond, And n cases where they are degradable, i
is expected that they will form persistent transformation products.
The objective of the present asrobi sil metabolism study was to investigate f molecules
‘carrying an O-CF-group can be degraded in soil in a way that the CFs-group is partially or fullyGefluornated so tht he respeciive carbon atom can finally be degraded 0 CO.
Asa model test compound, 4-(riloromethosy benzoic acid radic-abeled direc at the CF»
Group was chosen for performing an aerobic soil degradation study according 0 OECD
Quidsline 307 with special analytical focus on th formation of “Cz.
For his, three sols fom the Southwestern region of Germany (Li 10, LUFA 2.2, and LUFA
2.4) were treated with “C-trifluoromethoxy-labeled test item at a target application rate of
0.67 mg a.s./kg dry soil, which corresponds to a field application rate of 250 g a.s./ha,
calculated on the basis of an equal distribution in the top 2.5 om soil ayer and a soi density of
1.5 glem®,

The soil moisture was adjusted to 40% of the maximum water holding capacity (MWHC). The
soils were filled in 50 g portions in individual glass test vessels, treated and then incubated in
{he darkat a temperatureof20. 2 °C i a closed incubation system with continuous aeration
for up to 56/57 days.
Soi samples were taken at day0 and at seven adcilonal sampling mes throughout the entire
incubation period. The sampling dateswere 0, 1, 2.3, 67. 10. 14, and 26 days afer eaiment
(DAT). Volates were collected fo sach test container individually through decicated rapping
systems and sampled together with the respective test container (except at day 0). For each
Sampling ime two replicate sol samples were worked up. One additonal sampling wes
performed at 56/57 days in order to check f the decrease of the non-extractable residues is
proceedingafer 4 weeks of incubation.
The radioactivity in the volatile rapping solutions was analyzed by iauid scintlaion counting
(LSC). In order to check also or remaining ranstormaton products in sol. the sol samples
Were. consecutively extracted with 3 * 50 mL acetonitrlehatar (91, viv), 1 x 100 mL
acetonitrile/water (1/1, viv) and washed twice with 50 mL acetone. The individual extracts were
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‘analyzed by LSC and combined fractions were concentrated and analyzed by radio-HPLC.re
trapping system. Aliquots of the dried soil were combusted to determine the amount of non-
‘extractable residues (NER), so that a “C-mass balance could be provided for each sampling

Th radon test fam pk in he sob exc wes condi by rears of massiaSonont
A——
‘and 72.7% of the total applied radioactivity (TAR).

The mass balances were > 90% TAR during the 28 days and ranged from 91.8 to 103.6%TTSy2dosndrr feB12100%
Tp ts leTStsSpa1TA TATA 0Toarntof eral dati egies decreedfom 47.0%TAL on000
Deoeed Aa
The release of “CO; from the soils continued even after the extractable radioactivity and thusLLrs
the degradationofthe '“CFs-group proceeded despite the fact that the benzoic acid reacted
‘withtheorganic matrix in soil and was partly incorporated into the humic substances.

Precipitation with Ba(OH).as well as acidification with HCI of selected samples confirmed thatSLSeTy
IT IA SAT TONST SOAGEllLemms
a few unidentified transformation products were detected, but all at levels < 0.2% TAR.

Kinetic evaluation and calculation of DegTso and DegTs values (trigger endpoints) for theoo amie a8 endo) fr bema
Tigger endpointsof rfupromethasybenzac sid 120°C

[sor iretomeso|pororpa | vested| bourne]

[omaTw 1on |wo| an |
TT SE EE GT PT 70. a Gee THronanFOOUS Ketswaa. Tiones CegToand Soreeiecommenden
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[Estimationoftrigger endpoints for 4«(trifluoromethoxy)benzoic acid at 12 °C

ds
DegTso[d] | DegTs [d]

[iw|so[woo |ew |om[2 | ow| we|
[ormzz|sro | ro | vs|ser | zm|es | ee|
[ormza|sro |zs[ow |saz | zis[er|ow|

‘The results show that d{rfluoromethoxy)benzoic acid is rapidly degraded in soi. The onlyEeeeda
‘demonstrate that along with the degradation of the molecule, the OCFs-group is rapidly and
largely mineralized, with the process of mineralization continuing even after the radioactivitya oo rninmn rsman
Overall, the experimental data show (1) that the presence of an OCFs-group does notaedmy ond soeoh
degradation products and (2) that the C-F bond is not that stable as commonly postulated.

—
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|. MATERIAL AND METHODS
A MATERIALS
1. Test Material
A mixture of ““C-radiolabeled and unlabeled 4-(trifluoromethoxy)benzoic acid was used for soil
reatmen. Detailed information on the test fem is presented below.
Reg. No. a2r1078
Ghamical name (IUPAC): 4-{rifluoromethosy)benzoic acid
Molecular formula: CHF:
Molecular weight: 206.12 g/mol (unlabeled)

Radiolabel: triluoromethoxy-“C unlabeled
Batch No: 13531001 0001442022

(cand rom Sigma Adc)Specific radioactiviy (ai); 10.15 MBa/mg na
(609,000 cpmiug)

Chemica purty: na 90.9%
Radiochemical purty: ~~ 99.9% na

Solvent acalonitie none
wl ~

I 9

Structural formula: J Q

250i
Three diferent sols from Germany were used in this study, Li10, LUFA 2.2 and LUFA 24
Within five years prior to field soil collection, no plant protection products were applied to any
ofthe sais.
Al ois were passed through a 2 mm sieve and subsequently shipped to BASF. After arrival
at BASF, all sofs were stored in the ark at about 4 °C unti further processing. The storage
{ime between soil sampling and applicationof tho tes fem was less than three months. One
day before each application, the soil moisture was determined and 50 g cry soil equivalents
ach wer filed no 18 est containers. The sol moisture was adjusted 0 35% of the maximum
water holding capacity (MWHC) by adding water to each tost container. The test containers
were closed and sored at oom temperature over ight.
An overview on the soil paramaters is given below.

Preset
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[poll designation (22/1680103) (221736103) (22/1807/03)= or oo | onEr | em | mn
TouslcissUSDA) |saryloam|sarayloam| tam |
‘Sol texture (USDA) [%]

oe
Organic carbon [%) 1.07 2.14

on Cac [sw [ses|e |
oH (0) 1) [es | es[ewe|
Em |ww[omol'kg)

ime |ww|ow |
Img C/100 g dry soil) -

Prior to applicationofthe test item, soil moisture was checked and re-adjusted if necessary.

The target application rate was 0.67 mg a.s./kg dry soil, which corresponds to a field
application rate of 250 g a.s./ha, calculated on the basis of an equal distribution in the top.

unlabeled test item (in acetonitrile). The application solution was diluted in water and

vessels was sufficient to allow for duplicate sampling at each sampling time plus several
reserve vessels. The total amount of organic solvent (from the application solution) added to

(total applied radioactivity).
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‘The exiling air went through a trapping system for volatiles consisting ofa sequenceof three
gas washing flasks filed with
(1) 45 mL ethylene glycol
(2) 45 mL 0.5M NaOH
(3) 45 mL 2M NaOH
Volatiles were led through a dedicated set of wash bottles for each test container.

The weight of the individual test vessels was monitored upon sampling to check the water
content. Where necessary, evaporatedwaterwas replaced by deionized water.

2. Sampling

Eight sampling times were scheduled within 28 days after treatment (DAT). One additional
‘sampling was performed after 56/57 days in orderto check if the decrease of non-extractable
residues is proceeding after 4 weeks of incubation. The individual sampling dates are
summarized below:
SoilLi 10: 0.1.2,3,6, 10, 14, 28, (57) DAT
Soil LUFA 2.2: 0.1.2,3.6. 10, 14, 28, (56) DAT
Soil LUFA 2.4 0,1,2,3,7, 10, 14, 28, (36) DAT

At each sampling time, two replicate test vessels were sampled together with their attached
Volaties traps (except for day 0, where no traps were tached).

Prior to sampling, the flow rate of ai through the sampled test containers was increased for
45 min and the test containers slighly ted in order to release “CO; present in the ar space
in the soil bulk so that it could be trapped and ot escape during further sample workup.

Furthermore, the first extraction solution (see below) was added with the trapping systems sil
attached to the test containers. The resuling slurry was ultra-sonicated for5 min and then put
0 est for another 5 min with the air stream still running through the volatie traps. Only after
that the trapping system was detached and soil extraction proceeded as described below.
These steps proved necessary to catch the still remaining “CO in the Soil bulk to obtain the
required full material balance.

3. Descriptionof analytical procedures

For each sampled test container, the complete amount of soil was removed and filed into a
centrifuge tube. The soil was consecutively exlracted three times for 30 min with 50 mL
acetonilrile (ACN)water (9/1, v/v) and once with 100 mL ACNiwater (1/1, viv), followed by two
additional extractions for tw to three minutes with 50 mL acetone, all on a laboratory shaker
al 150 rpm. After each extraction step, the sample was centrifuged for 5 min at 4,200 rom and
the supematant decanted. The extracts were adjusted to 50 mL or 100 mL (ACNiwater 1/1
extract) wih the respective extraction solvent mixture and aliquots of each extract were
analyzed by LSC.

Afer extraction, the remnant soil was transferred back into the test container, atached (0 a
new wash bottle with 45 mL 0.5 M NaOH and subjected to a constant stream of nitrogen for
drying at room temperature. Two aliquots of the trapping solution were measured by LSC.

‘The ACNIwater (8/1, viv) extracts were combined, and the ACNIwater (1/1, viv) extract was
‘combined with the acetone extracts, respectively. Aliquots of each pool solution were analyzed

Pae7or2s
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by LSC. Aliquots of each pool solution were centrifuged, aliquotsofthe resulting supernatants:
‘measuredbyLSC, followed by concentration ina otary evaporatorat 40 C. The concentrated
Solution was transferred to a 2 mL volumelri flask and made up to volume with ACNIwater
(1/9, viv). Aliquots were measured by LSC. The remaining solution was centrifuged and
aliuols of the supemalant measured by LSC and HPLC. HPLC measurements were
conducted for al samples unil 6/7 DAT, further samples were only measured if the total
extracted radioactivity was at least 2.0% TAR.

Determinationandcharacterizationofnon-exiractable residuesFor analysis of non-extractable residues (NER), the dredsoilwas ground in an analytical mil
Four aliquots were combusted, the released "CO; was trapped in Oxysolve C-400 scintillator
and analyzed by LSC.

Investigationofvolotles:
The traps for volatles were sampled together with the respective attached test container at
ach sampling time except or day 0. Three aliquots of each solution were analyzed by LSC.

To verify that the radioactivity in the NaOH traps originated from evolved “CO, six samples
of each application group were selected and 3 mL alquols from the respective NaOH raps
‘subjected to precipitation with Ba(OH),. The samples were treated with excess Ba(OH);'8 H:0
and centrifuged for 2 min at 13,000 rpm to precipitate the formed BaCOs. Then the
‘supernatants were analyzed by LSC. No significant amount of radioactivity was found in the
‘supernatants (1.89% TAR), confirming that the trapped radioactivity corresponded to “CO;.

As a second verification step, 4 mL of the representative samplos were transforred to a 5 mL
Volumatri flask and acidified with 0.6 mL concentrated HCI. The samples were mado up to
volume with water, subjected t ulrasonicalion and purged with nitrogen for 10 min n order>
expel the released CO,. Afterwards, no radioactivity (0.02% TAR) was detected in the
Solutions, thus confirming that the radioactivity previously found in the NaOH traps indeed
originated from “CO.

Massspectrometry(MS)
MS was used to confinn the idenity of the test tem in application solutions and sol extracts:
Identification was based on the determination of the specific isolope pattern caused by the.
labeled test item and on the calculation of the molecular formulae from the accurale masses
of the detected ions achieved with ESI MS and ESI MS/MS. Structures in pool samples were
assigned by comparison of the retention ime and the MS/MS data with the test tem.

4.Calculation of the degradation rate

Kinetic analysis and calculation of DegTso and DegTs values at 20 °Cforthe parent compound
4-{trifluoromethoxy)benzoic acid were performed following the recommendations of the
FOCUS Kinetics workgroup Re. 1. The analysis was done by non-linear regression methods.
using the software package CAKE (version 3.6). Replicate samples were taken into account
for each sampling ime. The DegT:o and DegTs, values at 12 °C were estimated using the Gro
‘approach according to FOCUS [Ref. 1].

Poiana
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I. RESULTS AND DISCUSSION

A. DISTRIBUTION OF RADIOACTIVITY AND MATERIAL BALANCE

“The distribution of radioactive residues is presented in Table 1 - Table 3.

Within the 28 day incubation, the mass balances were complete (> 90% TAR) or al soils and
sampling times, except for the 6 day sampling of Lufa 2.2 where one replicate reached only
85% (resulting in @ mean value of 87.6%).

For the extended sampling after 56/57 days, lower mass balances were observed together
with unusually igh radioactivity values in the second NaOH trapping solutions (21.7 to 34.3%
TAR). For each application group, the amount of CO at 56/57 DAT was lower thar the one at
28 DAT. This indicates that the low mass balances at 56/57 DAT are caused by losses of COz
due to the insufficient capacity of the NaOH trapping solutions to capture the stil evolving
#CO,.

Soilli10
The amount of radioactivity extracted with ACNIwater 9/1 and 1/1 (vi) and acetone from sail
samples decreased from 102.7% TAR al day 010 1.3% TAR afer 28 days.

The mineralization to CO; reached 72.7% TAR after 28 days. Non-extractable residues
increased from 0.1% TAR on day 00 a maximumof45.5% TAR at 6 days, whie falling again
1026.0 %TAR at 28 days and then further to 22.9% TAR after 57 days.

As described above,a slightly ower mineralization value of 66.6% TAR was observed after 57
days caused by volatile (CO) losses. Other volaties were negligible and never exceeded
0.04% TAR.

Soil LUFA22
The amount of radioactivity extracted with ACNIwater 9/1 and 1/1 (v/v) and acetone from soil
samples decreased from 97.4% TAR at day 010 0.7% TAR after 28 days.

The mineralization to CO; reached 63.9% TAR after 28 days. Non-extractable residues
increased from 0.5% TAR on day 0 to a maximum of 50.6% TAR at 3 days, while faling again
10.29.5% TAR at 28 days and then further to 25.9% TAR ater 56 days.

As described above,a lightly lower mineralization valueof56.4% TAR was observed after 56
days caused by volatile (COx) losses. Other volaties were negligible and never exceeded
0.01% TAR.

Soil LUFA24
The amount of radioactivity extracted with ACNIwater 9/1 and 1/1 (iv) and acetone from sail
samples decreased from 99.4% TAR at day 010 0.6% TAR after 28 days.

The mineralization to CO; reached 61.8% TAR after 28 days. Non-extractable residues
increased from 2.6% TAR on day 0 0 a maximum of 54.5% TAR at2 days, whie falling again
037.8% TAR at 28 days and then further to 31.1% TAR after 56 days.

As described above,a sightly lower mineralization value of 54.1% TAR was observed after 56
days caused by volatile (CO) losses. Other volaties were negligible and never exceeded
0.01% TAR.
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Table 1 Distribution of radioactivity after application of *C-4-{trifluoromethoxy)Sanaa acd on SoTL] 10 and mousation under sores conditions
[% TAR]
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Table 2 Distribution of radioactivity after applicationof “C-4-{trifluoromethoxy)Senza acon sot LUFA 3 and wespaton unde sero conditions
[% TAR]
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