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ABSTRACT

The conclusions of #h European Food Safety Authority (EFSA9llowing the peer review of the initial risk
assessments carried out by the competent authority of the rapporteur Memb&ebtadey, for the pesticide

active substanceglyphosateare reportedThe context of thepeer review was that required by Commission
Regulation (EUNo 1141/2010as amended by Commissitmplementing Regulation (ElUNo 380/2013.The
conclusions were reached on the basis of the evaluation of the representatofeglygd®sateasa herbicideon

emerged annual, perennialdabiennial weeds in all cropsrpps incluéhg but not restricted to root artidber
vegetables, bulb vegetables, stem vegetables, field vegetables (fruiting vegetables, brassica vegetables, leaf
vegetables and fresh herbsglime vegetables), pulses, oil segadatoes, cereals, and sugandfodder beet;

orchard crops and vinbgfore planting fruit crops, ornamentals, trees, nursery planisaattfoliar spraying for
desiccation in cereals and oilseeds {paeves). The reliable endpoinioncluded as being appropriate for use

in regulatory risk assessmeamidderived from the available studies and literature in the dossearneviewed,

are presentedVissing information identified as being required by the regulat@yework is listedConcerns

are identified Following a second mandate from the European Commission to consider the findings from the
International Agency for Research on Cancer (IARC) regarding the potential carcinogenicity of glyphosate or
glyphosatecontaining plant protection products in the-gming peer review of the active substance, EFSA
concluded that glyphosate is unlikely to pose a carcinogenic hazard to humans and the evidence does not support
classification with regard to its carcinogenidgrtial according to Regulation (EC) No 1272/2008.
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SUMMARY

Commission Regulation (EU) No 1141/20@t@reinafter referredto as h e R e ¢, ad aménded n '’
by Commission Implementing Regulation (EU) No 380/204y down the procedure for the renewal
of the approval of a second group of active substances and estathisHes of those substances.
Glyphosatéds one of theactive substancesstied in the Regulation.

Therapporteur Member Stat®KS) provided its initial evaluation of the dossier glgphosaten the
RenewalAssessment ReporRAR), which was received by EFSA @ December 2013 he peer
review was initiated or22 January 2014y dispatching thdRAR for consultation of the Member
States and the applicantf the European Glyphosate Task Force, represented by Monsanto Europe
S.A.

Following consideration of the comments received onRAR, it was concluded that EFSA should
condict an expert consultation the areas afnammalian toxicology, residuesnvironmentafate and
behaviour and ecotoxicologgnd EFSA should adopt a conclusion on whethjgiphosate can be
expected to meet the conditions provided for in Article 4 of RéignlgEC) No 1107/2009 of the
European Parliament and the Coun@in 6 August 2014 EFSA received a mandate from the
European Commission for the peer review of the active substance glyphosate

On 30 April 2015 EFSA receivedhathermandate fronthe Europea Commission to consider the
findings by the International Agency for Research on Cancer (JARQarding the potential
carcinogenicityof glyphosate or glyphosatmntaining plant protection products in the ongoing peer
review of the active substance. EE-&ccepted the mandate on 19 May 2015 hadinclude its

views in the conclusion of the peer revieifter the IARC monograph 112 was publish&fSA

asked the European Commission for an extension of the overall deadline to 30 October 2015, which
was acepted to take into account the findings of IARC as regards the potential carcinogenicity in line
with the Commi ssion’s request.

The conclusions laid down in this report were reached on the basis of the evaluation of the
representative uses gfyphosatess a herbicide on emerged annual, perennial and biennial weeds in
all crops [crops including but not restricted to root and tuber vegetables, bulb vegetables, stem
vegetables, field vegetables (fruiting vegetables, brassica vegetables, leaf vegetabieshanerlps,
legume vegetables), pulses, oil seeds, potatoes, cereals, ancasdgadder beet; orchard crops and
vine, before planting fruit crops, ornamentals, trees, nursery plants etc.] and foliar spraying for
desiccation in cereals and oilseeds {paevest),as proposed by the applicanFull details of the
representative uses can be found in Appendix A to this report.

A series of data gapsasidentified in the section identity concerning additional validation data for the
determination of impuriés, batch data and updated specifications. Data gaps were also identified for
further information on analytical methods of residues in order to get a complete database to enable an
evaluation according to EU Guidance Document SANCO/825/00 rev. 8.1.

Data gps were identified in the mammalian toxicology area to address the relevance of all individual
impurities present in the technical specifications (exdeptthe two already identified relevant
impurities,formaldehyde antl-Nitroso-glyphosatg in partialar impurities that elicited toxicological
alerts according tayuantitative structuractivity relationship(QSAR) assessments and the ones
specified at higher level than the reference specification, in comparison with the toxicity profile of the
parent ompound.Regarding carcinogenicity, the EFSA assessment focused on the pesticide active
substance and considered in a weight of evidence all available informatioontrast to the IARC
evaluation, the EU peer review experts, with only one exceptioc|unted that glyphosate is unlikely

to pose a carcinogenic hazard to humans and the evidence does not support classification with regard
to its carcinogenic potential according to Regulation (EC) No 1272/2008 on classification, labelling
and packaging (CLRRegulation) Glyphosate is not classified or proposed to be classified as
carcinogenic or toxic for reproduction category 2 in accordance with the provisions of Regulation
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(EC) No 1272/2008 (harmonised classification supported by the present assessrdethigrefore,

the conditions of the interim provisions of Annex Il, Point 3.6.5 of Regulation (EC) No 1107/2009
concerning human health for the consideration of endocrine disrupting properties are nbb met.
address the potential for endocrimediated mde of action, the full battery of Tier | screening assays
according to the US Environmental Protection Agency Endocrine Disruptor Screening Program
(EDSP), or Level 2 and 3 tests currently indicated in the OECD Conceptual Framework are needed.
Toxicologicd data allowing a consumer risk assessnterite performed fothe metaboliteN-acetyt
glyphosate andN-acetylAMPA, which are relevant for uses ogenetically modified GM)
glyphosateolerantplantvarietiesthat are imported into theU, are missing.

Based on the available information, residue definitions for monitoring and risk assessment were
proposed for plant and animal commoditi€kese residue definitions were proposed considering the
metabolism observed in conventional andjiyphosatetolerart GM plants. Additional residue trials

on olives and rapeseed were reqeé@stBased on the representatiuses that werelimited to
conventional cropsenly, chronic or acute riskor the consumers kia notbeen identified.

Regardingfate andbehaviourin the environment, further information is needed to assess the
contamination route through run off (especiallysituations where applicatido hard surfacemight
occu) and subsequent surfasgtercontamination and bankfiltration to groundwater. Iraddition,
degradation ofhe major soil metabolite AMPAeeds to be investigat@dacidic soils (pH = 56).

For the section on ecotoxicologyvo data gaps were identifigd provide an assessmieto address
the longterm riskfor small herbivorous mamats andfor insectivorous birdsk-or aquatic organisms
the risk was considered low, using the FOCUS step 2,fP#0ues.The risk for bees, netarget
arthropods, soil macroand micro-organismsand biological methods for sewage treatment was
considereddw. The risk to nortarget terrestrial plants was considered,lbut only whenmitigation
measursare implemented
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BACKGROUND

Commission Regulation (EU) Nb141/2016( her ei nafter r ef er, ssamended as
by Commission Implementing Regulation (EU) No 380/20&3s down the detailed rules feine

procedure of the renewal of the approval of a second group of active suhstdmeesgulates for the

European Food Safety Authority (EFSA) the procedfor organising the conkation of Member

States andpplicants for comments on thetial evaluation in thdRenewal Assessment ReporiAIR)

provided by the rapporteur Member State (RM&)d the organisation of an expert consultation

where appropriat

In accordance witkrticle 16 of the Regulationif mandatedEFSA is required to adopt a conclusion
on whether the active substance is expected to meet thé&i@osicprovided for in Article 4 of
Regulation (EC) No 1107/2009 of the European Parliamedtthe CounciWithin 6 months from the
end of the period provided for the submissiomwatten comments, subject to an extensidmup to 9
months where additional informatida required to be submitted by the applicant(s) in accordance
with Article 16(3).

In accordance withArticle 9 of the RegulationGermany( her ei naf t er referred
received an application frothe applicants of th&uropean Glyphosate Task Fofoe the renewal of
approvalof the active substanggyphosate Complying with Article 11 of the Regulationthe RMS

checked thecompleteness of the dossiand informed the applicants, the Commission and the
Authority about theadmissibility.

The RMS provided its initial evaluation of the dossiergtyphosatdn the RAR, which was received

by EFSA on20 December 20185ermany 2013. The peer review was initiated @2 January 2014

by dispatching th&RAR to Member States arttle applicants of the European Glyphosate Task Force

for consultation and comments. addition, EFSAconducted a public consultation on tRAR. The

comments received were collated by EFSA and forwarded to the RMS for compilation and evaluation

in the format of a Reporting Tabl€he applicants were invited to respond to the comments in column

3 of the Reporting Table.The comments and the applicerit r esponse were evaluat
column 3.

The need for expert consultation and the necessity for additional information to be submitted by the
applicantsin accordance with Article 18) of the Regulatin were considered in a telephone
conference between EFSA, the RMS, and the European CommissioAugust 20140n the basis

of the @®mments received, the applicEnt esponse t o t he cevalimiontheseofand t h
it was concluded thadditional information should be requested frtme applicant andeEFSA should

organise a expertcorsultation in the areas ahammalian toxicology, residuesnvironmentaffate

and behaviour and ecotoxicologhh accordance withArt. 16(2) of the Regulatiorthe Hiropean
Commissiordecided to consult EFSA. The mandate was receivédAurgust 2014

The outcome of the telephone <conference, toget
comments is reflected in the conclusions set out in column 4 of the Repoatihg All points that

were identified as unresolved at the end of the comment evaluation phase and which required further
consideration, including those issues to be considereth iexpert consultatioand the additional

information to be submitted by ttegplicantswere compiled by EFSA in the format of an Evaluation

Table.

3 Commision Regulation (EU) Nol141/20100f 7 December 201@aying downthe procedure for the renewal of the
inclusion of a second group of active substances in Annex | to Council Directive 91/414/EEC and establishing the list of
those substances. OJ L 32282011, p. 16-19.

4 Commission Implementing Regulation (EU) R80/2013 of 2%pril 2013 amending Regulation (EU) Nd41/2010 as
regards the submission of the supplementary complete dossier to the Authority, the other Member States and the
Commission. OJ L 18, 26.4.2013, p.4
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The conclusions arising from the consideration by EFSA, and as appropriate by the RMS, of the points
identified in the Evaluation Table, together with the outcome of the egpasgutation where tlis
took place, were reported in the final column of the Evaluation Table.

On 30 April 2015 EFSA receivedhathermandate fronthe EuropearCommission to consider the
findings by the InternationaAgency for Research on Cancer (IAR@gardirg the potential
carcinogenicityof glyphosate or glyphosate containing plant protection products in tigeing peer
review of the active substandeFSA accepted the mandate on 19 May 2015 and intitslgiews in
theconclusion of the peer review.

A consultation on the conclusions arising from the peer review of the risk assessiiading any
consideration of the findings of IAR@ok place with Member States via a written procedurdulg

2015. After the IARC monograph 112 was published EFSA askedEuropean Commission for an

extension of the overall deadline to 30 October 2015, which was acdeptake into account the
findings of | ARC as regards the potenti al carcin

Following the publication othe IARC monograph 112, the RM8epared an assessment toéia

the format of an addenduf®ermany, 2015)which EFSA circulated for comments to all Member
States. On the basis of the comments received EFSA organised an expert consultation in thoe section
mammalian toxicologyin particular dedicated to carcinogenicitfhe conclusion was updated
accordingly and a final consultation on the conclusiarising from the peer review of the risk
assessment teplace with Member States in October 2015.

This conclusion report summarises the outcome of the peer review of the risk assessment on the active
substance and the representative formulation evaluated on tiseobdke representative uses as a
herbicide on emerged annual, perennial and biennial wieed# crops [crops including but not
restricted to root and tuber vegetables, bulb vegetables, stem vegetables, field vegetables (fruiting
vegetables, brassica vegetables, leaf vegetables and fresh herbs, legume vegetables), pulses, oil seeds,
potatoes, ereals, and sugaand fodder beet; orchard crops and vine, before planting fruit crops,
ornamentals, trees, nursery plants etc.] and foliar spraying for desiccation in cereals and oilseeds (pre
harvest) as proposed by the applicanA list of the relevat end points for the active substance as

well as the formulation is provided in Appendix A. In addition, a key supporting document to this
conclusion is the Peer Review Report, which is a compilation of the documentation developed to
evaluate and addresdl issues raised in the peer review, from the initial commenting phase to the
conclusion. The Peer Review Report (EF2B15) comprises the following documents, in which all

views expressed during the course of the peer review, including minority ciawbe found:

. the comments received on tRAR,

. the Reporting Tabke(6 August 20194

. the Evaluation Tabl€1 October 2015)

. the report(s) of the scientific consultation with Member State experts (where relevant),
. the comments received on tresassment of the additional information (where relevant),
. the ®mments received on addendunRIM S ‘assessment of the IARC monograph)

. the comments received on the draft EFSA conclusion.

Given the importance of th&®AR including its addendum (compiledension of October 2015
containing all individually submitted addendagrmany 2015) and the Peer Review Report, both
documents are considered respectively as background documents to this conclusion.

EFSA JournaR01513(11):4302 6
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It is recommended that this conclusion report anblatskground documents would not be accepted to
support any registration outside the EU for which the applicant has not demonstrated to have
regulatory access to the information on which this conclusion report is based.

EFSA JournaR01513(11):4302 7
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THE ACTIVE SUBSTANCE AND THE FORMULAT ED PRODUCT

Glyphosate is the ISO common nameNbfphosphonomethyl)glycindUPAC).

It should be mentioned that the saijtgphosatdsopropylammonium, l[gphosatepotassium, glypho
satemonoammoniumglyphosatedimethylammonium are the modified ISO common namessfir
propylammonium N-(phosphonomethyl)glycinate, potassium N-[(hydroxyphosphinato)
methyl]glycine, ammonium N-[(hydroxyphosphinato)methyl]glycine and dimethylammoniuva
(phosphonomethyl)glycate (IUPAC), respectively. These sate derivatives of the active substance
glyphosate.

The representative formulated product for the
(SL) containing 360 g/L glyphosate as isopropylammonium salt (486 g/

The representative uses evaluated are spraying applications agagrgled annual, perennial and
biennial weeds in all crops [crops including but not restricted to root and tuber vegetables, bulb
vegetables, stem vegetables, field vegetables (fruittggtables, brassica vegetables, leaf vegetables
and fresh herbs, legume vegetables), pulses, oil seeds, potatoes, cereals, aatddigdder beet;
orchard crops and vine, before planting fruit crops, ornamentals, trees, nursery plants etc.]Jrand folia
spraying for desiccation in cereals and oilseedslfpreest) Full details of the GAPs can be found in

the list of end points in Appendix A.

CONCLUSIONS OF THE EVALUATION

1. Identity, physical/chemical/technical properties and methods of analysis

The folowing guidance documents were followed in the production of this conclusion:
SANCO/3030/99 rev.4 (European Commission, 2000), SANCO /10597/2003 rev. 10.1 (European
Commission, 2012), and SANCO/825/00 rev. 8.1 (European Commission, 2010).

The proposed mimium purity of the active substance as manufactured by the members of the
European Glyphosate Task Force (GTF) comprising 24 applicemisd between 950 g/kg and
983g/kg. The technical grade active ingredient is manufactured in the majority of casd<Calua

also as a TKIn 21 cases the proposed individual specifications of the technical active substances
complied with the composition of the representative batches, in 3 taseslid not. The GTF
proposed a common specification covering all sourtbee. RMS proposed certain changes to the
reference specification proposed by the GTF based on toxicological considerations. The proposed
minimum purity of the active substance as manufactured was 950 g/kg, meeting the requirements of
the FAO specification @4/TC (2014), applicable to the materials of Monsanto, Cheminova, Syngenta
and Helm. The RMS compared each individual specificatonthe new proposed reference
specification and concluded that in 17 cases the proposed specifiesa@isoegarded as equilent
according to the critéa given in Tier | of Guidance Document SANCO/10597/2003 rev 10.1.

N-nitroso-glyphosate and formaldehyde were considered relevant impurities at a maximum content of
less tharl mg/kg and 1 g/kg respectively (see Section 2).

The assessment of the data package revealed no issues that need to be included as critical areas of
concern with respect to the identity, physical, chemical and technical properties of glyphosate or the
representativéormulation;however data gaps were idied for:

- an analytical method for formaldehyde with a sufficiently low LOQ and demonstrate that the
technical material meets the proposecimam content (relevant for BkoenS.L.)

- additional data/information regarding the validation of the analytisethods used for the
guantification of the significant impurities and justification for the proposed limits of some
impurities (relevant for Br&polka Jawna B.P. Miran®ay)

- new GLP 5 batch data (relevant for ExCGebp Care Europe NV

EFSA JournaR01513(11):4302 8
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- additional validathn data for the determination of one of the impurities (relevant for Helm
AG)

- an updated technical specificatidar the TC and TKbased on batch data or QC data
supporting the proposed limits for impurities, additional information concerning the methods
for impuritiesand revised evaluation of the precisionoofe ofthe methodwith respect to
one impurity(relevant for Monsanto)

- an updated technical specification and validation data for the determination of the impurities
(relevant for Saber&urope B.V)

- additional validation data for the determination of one impurity (relevant for Sinon
Cooperatioh

- additional validation data for the determination of one impurity (relevant for United
Phosphorous)

The main data regarding the identity of glyphosate anghtsical and chemical properties are given
in Appendix A.

Appropriate methods of analysis are available for the determination of the active substance in the
technical material and formulations and also for the determination of relevant impurities.

Consicering additional analytical methods evaluated by the RMS whiste not provided with the
dossier of the GTF, residue$ glyphosate andN-acetylglyphosate in food and feed of plant origin
can be monitored by HPL-®IS/MS methods with LOQs of 0.05 mg/kg fboth compounds imll
representativeommodity group, however a data gap was identified for a confirmatory methol-for
acetylglyphosate in dry plant materials and those with high water and high fat content. An HPLC
MS/MS methodvas available for the dermination of residues of glyphosate amadcetytglyphosate

in all animal matrices with LOQs of 0.025 mg/kg nmeat, milk and egg and 0.05 mg/kg in liver,
kidney and fat respectively. Data gaps were identified for confirmatory method for glyphosate in
anmal fat and kidney/liver and confirmatory method foN-acetylglyphosate in all animal matrices.

The residue definition for monitoring in soil was defined as glyphosate and AMPA. Compounds of the
residue definition in soil can be monitored by -GIS afta derivatisation with LOQs of 0.05 mg/kg

for both compounds. A data gap was identified for a confirmatory method for glyphosate and AMPA
in soil. An gppropriate HPLEMS/MS methods availablefor monitoring residues of glyphosate and
AMPA in ground watemand surface water with LOQs of 0.03 ug/l for both substances. Residues of
glyphosate in air can be monitored by &S with a LOQ of 5 ug/m

The active substance is not classified as toxic according to Regulation (EC) No 1272008
Regulation), therefre a method of analysis is not required for body fluids and tissues.

2. Mammalian toxicity

The following guidance documents were followed in the production of this conclusion:
SANCO/221/2000 rev. 18 final (European Commission, 2003), SANCO/222/2000 refeufopean
Commission, 2004) and SANCO/10597/266&v. 10.1 (European Commission, 2012) and Guidance
on Dermal Absorption (EFSA PPR Panel, 2012).

Gl yphosate was discussed at the Pesticideds Peer
the carcinognic potential of glyphosate was -discussed at the Pesticides Peer Review
Teleconference 117 in September 20dfer the publication of theMonograph 112 by the
International Agency for Research on CantaR(C, 2015.

® Regulation (EC) No 1272/2008 of the European Parliament and of the Council of 16 December 2008 on classification,
labelling and packaging of substances and mixtures, amending and repealing Directives 67/548/EEC and 1999/45/EC, and
amendhg Regulation (EC) No 1907/2006. OJ L 353, 31.12.20081335

EFSA JournaR01513(11):4302 9
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The new proposed reference spesgifion as proposed by the RMGdrmany, 2015)s supported by

the toxicological studies; however eight out of the 24 applicants presented specifications that were not
supported by the toxicological assessmdntystriasAfrasa S.A., Arysta Lifescience SAS Bros

Spolka Jawna B.P. Miranowscipow AgroScience S.rIthree out of seven sources of Hek(,
Monsanto Europe Société Financiére de Pontarliend one of the two Syngenthimited
manufacturing routes) which is a critical area of concern for thea@gpapplicants/sources. In some
cases, the applicants have to comply with the respective revised technical specification as proposed by
the RMS to conclude on their equivalence to the new reference specification.

Two relevant impurities were identifiedprmaldehyde due to its harmonised classification in
accordance with the provisionsRégulation (EC) No 1272/200€ P Regulatiohas Toxic, Carc 1B

and Muta 2 andN-nitro-glyphosate (belonging to a group of impurities of particular concern as they
can ke activated to genotoxic carcinogens); at the specified levels these impurities are not of concern.
The relevance of other impurities should be further assessed, in particular impurities that elicited
toxicological alerts according to QSAR assessmentstendnes specified athigher level thamn the
reference specification; this was identified as a data gap.

The glyphosate dossier consists of an exceptionally large database, therefore the toxicological
evaluation adopted by the RMS and agreed duringéle review rely on a magnitude of valid studies
rather than on on&key study for each endpointGlyphosate is rapidly but incompletely absorbed

after oral administration (around 20 % of the administered dose based on urinary excretion after 48
hours ad comparison of kinetic behaviour after oral and iv administratidiesng mostly eliminated
unchanged via faeces. Absorbed glyphosate is poorly metabolised, widely distirbietody does

not undergo enterohepatic circulation and is rapidly elitesha showing no potential for
bioaccumulation. Lovacute toxicity was observed when glyphosate (as glyphosate acid or salts) was
administered by the oral, dermal or inhalation routes; no skin irritation or potential for skin
sensitisation were attributed the active substance. Glyphosate acid was found to be severely irritant

to the eyes (harmonised classification in Annex VI of CLP Regufsticn Ey e Da m. 1, H318
serious eye damage’ ), while saltsgeybirigtloy pheos at e
main target organs of glyphosate are the gdstestinal tract, salivary glands, liver and urinary
bladder in rodents; furthermore, upon chronic exposure, rats developed cataracts. Anlangerall

term NOAEL of 100mg/kg bw per dayas obtained considering a number of long term studies in
rats. Dogs presented reduced body weight gain, gastrointestinal signs and liver toxicity upon short
term exposure to glyphosate and a number of severe findings in one of the six studies ingestigatin
high doses of glyphosate (around 1000 mg/kg bw per day). Glyphosate did not gerssiokic

potential and no evidence oércinogenicity was observed in rate mice Out of five mice studies
considered, one study with Swiss albino mice showed atitallis significant increased incidence of
malignant lymphomas at the top dose of 1460 mg/kg bw per day. Thisvsasdgliscussed at length

during the firstPest i ci des Peer R €PPR &2h) Althougheobserged abde the i n g
(limited) historical control data of this studyhe¢ increased incidence of malignant lymphomas
occurred at doselevel exceethg thelimit dose of 1000 mg/kg bw per day recommended for the oral
route of exposure in chronic toxicity and carcinogenicity studies (OECD, 2(drith)wasnot
reproduced in four other valid long term studies in mi€ke large majority of the expertdhad
consideredt highly unlikely that glyphosate would present carcinogenic potential due to the generally
recognised high background incidence of grdint lymphomas in this strain (confirmed by a post
meeting literature search made by the RMS that nevertheless did not include valid historical control
data) and the high dose at which it occuriBuoe studywas reconsidereddui ng t he second
teleconferencéTC 117) as noacceptable due to viral infections that could influence survival as well

as tumour incidence especially lymphomas

® Regulation (EC) No 1272/2008 of the European Parliament and of the Council of 16 December 2008 on classification,
labelling and packaging of substances and mixtures, amending and repaadittyes 67/548/EEC and 1999/45/EC, and
amending Regulation (EC) No 1907/2006. OJ L 353, 31.12.264355.
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After the PPR 125 expert meetitgpk place the IARCreleased a summary of its evaluation in an

article publshed by the Lancet (Guyton et al, 2015), classifgrigy p hos at e aisogehipr obab |
to humans'’ ( ddetailadipforr@afion is avisilablée the IARC monograph 112 (IARC,

2015, which was published in July 2018 order to address the Eur@peCommission mandate

EFSA askedhe RMSto evaluate the IARC monograph 1l&epare an addendui@ermany, 2015)

on the carcinogenicity potential addressing the IARC assesimért examined in the peer review

and support the discussion during the tetdeence 117 with Member States expamsl observers

from international agencies including IARC

Thereare ®veralreasongxplainingthe diverging viewdetweenthe different groups of expert®n

one hand, the IARC did not only assess glyphosate botgyphosatéased formulations, while the

EU peer reviews focused on the pure active substance; the peer review recognised that the issue of
toxicity of the formulations should be considered further as some publigmedoxicitystudies (not
accordingto GLP or to OECD guidelines) on formulations presengeitive resultsn vitro andin

vivo. In particular, it was considered that the genotoxic potential of formulations should be addressed;
furthermore EFSA noted that other endpoints should be eldyiBuch as lonterm toxicity and
carcinogenicity, reproductive/developmental toxicity and endocrine disrupting poteotial
formulations(EFSA,201%). The assessment of thew epidemiological studiesmcluded in the IARC
monographwhich werenot repoted in theoriginal RAR (threeout oftencohort studiessix out of 19
casecontrol studieswas presenteih the addendunof August 20150 the RAR(Germany, 2015)

With regardto the studies on experimental animals, three offthe mice studiesised ly the EU peer
reviewand hreeof the ninestudies in ratsvere not assessed by IARC. Importanthere isa different
interpretation of the statistical analysis used to assess the carcinogenic findings in the animal studies
and a the use of historicalantrol datathe EU peer review considered relevant historical control data
from the performing laboratonAdditionally, referring tothe unusually large data base available, it
was considered appropriate by the EU peer review to aclopistentlya weidht of evidence
approach.

From the wealth of epidemiological studies, thmajority of expertsconcluded that there is very
limited evidence for an association between glyphdsased formulations an non-Hodgkin
lymphoma overall inconclusive for a causal clear associative relationship between glyphosate and
cancer in human studiellinority viewsneverthelessvereexpressedhat there wasgitherinadequate

or limited evidence of an association. No evidence of carcinogenicitycarEfgmed by the large
majority of the expertéwith the exception of one minority view) either rats or mice due to a lack of
statistical significance in pawise comparison tests, lack of consistency in multiple animal studies
and slightly increased incidences omly doselevels at or above the limit dose/MTD, lack of pre
neoplastic lesions and/dreing within historical control rangeThe statistical significancéund in

trend analysis (but not in paiise comparison)per se was balanced against the former
considerationsDuring the teleconference 117, the experts also agreed to the conclusion of the RMS,
that for the active substance glyphosate no classification for mutagenicity is warranted. However,
there were two minority views, that a Comet assay should be reqmstedfirmation.

In contrast to the IARC evaluation, the EU peer reveyerts with only one exceptiorgoncluded
thatglyphosate is unlikely to pose a carcinogenic hazard to humartbe@egidence does not support
classificatiorwith regardto its cacinogenic potential according to the CLP Regulafion

Reproductive and fertility parameters were not affected by glyphosate administration although a
decrease in homogenisation on resistant spermagasidcepididymiswas obsered in the parental
generdéion (k) at the high dose level of 1000 mg/kg bw per day, not reproduced in the following
generations, and a delay in preputial separation was seen at the same dose level in males of the filial
generation E Concomitant parental toxicity was observedhas dose level consisting of reduced

"It should be noted thahe harmonisedlassification is formally proposed and decided in accordance with Regulation (EC)
No 1272/2008. Promals for classification made in the context of the evaluation procedure under Regulation (EC) No
1107/2009 are not formal proposéds harmonised classification
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body weight gain, gastrointestinal signs and organ weight changes. Developmental effects (delayed
ossification, increased incidence of skeletal anomalies) were observed in rats in the presence of
maternal toxicity. Prgnant rabbits were found to be particularly vulnerable to glyphosate
administration and developmental effects were linked to severe maternal toxicity, including maternal
deaths. The occurrence of developmental anomalies (cardiac malformations) in ohstualybivas
discussed by the experts. As the finding was associated with severe maternal toxicity and was not
reproduced in the three newly submitted studies, the majority of the experts agreed that classification
regarding developmental toxicity would ndie required. The relevant overall maternal and
developmental NOAEL were 50 mg/kg bw per day considering all developmental toxicity studies in
rabbits.

Glyphosate is not classified or proposed to be classified as carcinogenic or toxic for the reproduction
category 2 in accordance with the provisions of Regulation (EC) No 1272/2008 (harmonised
classification supported by the present assessment), and thetbforeonditions of the interim
provisions of Annex I, Point 3.6.5 of Regulation (EC) No 1107/2@fi®erning human health for the
consideration of endocrine disrupting properties are not met. Apical studies did not show adverse
effects on the reproduction, however signs of endocrine activity, even if appearing at parental toxic
doses, could not be conapély ruled out regarding delay in preputial separationiim&les and
decrease in homogenisation resistant spermatésgié epididymijsobserved in the most recent multi
generation study. Glyphosate was selected by the US EPA Endocrine DisruptorrSgreeir ogr am’ s
(EDSP) to undergo a full battery of Tier | scre:
interact with the oestrogen, androgen and thyroid endocrine pathways. The RMS mentions that the
first published data revealed no effects thie androgenic and oestrogenic pathways (from the
Hershberger and Uterotrophic assays), that glyphosate dghoatevidenceof endocrine disruption

in male and female pubertal assays and no impact on steroidogeassibservedin thein vitro
assaysHowever these studies were not submitted for the renewal procedure and a data gap has been
identified for the full battery of Tier | screening assags the hazard assessment of endocrine
disruptors in accordance withe EDSP, or the Level 2 and 3 testsrently indicated in the OECD
Conceptual Framework (OECD, 20#)2 and analysed in the EFSA Scientific Opinion (EFS&

2013) Although the experts agreed that there is no evidence for endowiated effects for
glyphosate a firm conclusion cannot bieached now and a data gap was proposedpotential for
neurotoxicity or immunotoxicity was detected in glyphosadeninistered rats.

Single and repeated administration of glyphosate in goats and cattle at high dose levels (1000 mg/kg
bw) demonstrated hat systemic intoxication in these animals was mainly characterised by
gastrointestinal and neurological signs; the kidneys and GIT (mucosal irritation) were identified as
target organs in ruminants by histopathological examination. Although these animalse more
sensitive than monogastric animals, urinary levels of glyphosate reported from farm animals,
convertedo the respectiveystemicdose levels, were estimated to remain well below the NOAEL for
these animals in toxicological studies (with a nvangf ca. 1:4200). A postulateddverseeffect of
glyphosate orguantitative composition of ruminal microflo@ ruminal metabolism in ruminants

could not be substantiated means of théRumen Simulation Techniguen particular there waso
evidenceof Clostridium botulinumovergrowth. The gastrimtestinal signs that were observed after
administration of high doses of glyphosate in mammals (laboratory and farm animals) were considered
to be most likely due to the wedktablished irritating properseof glyphosate acid and could not be
ascribed to alterations of the intestinal microflora.

A number of toxicological studies are available on the metab@®iPA relevant to the
environmental and plafivestock residue assessmentisut only found at tree levels in the rat
metabolism studiegOverall it was concluded that AMPA presents a similar toxicological pradile
glyphosate and the reference values of the latter apply to its metabolite AMPA. No toxicological data
were provided oiN-acetykglyphosae (NAG) andN-acetyFAMPA which were identified as relevant
compounds in plafitvestock residues where glyphosate tolerangenetically modified GM) plant
varietiesare eaten by humans or farm animals. The need for informatidhisomas identified as a

data gap.
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The acceptable daily intak&DI) of glyphosate is 0.5 mg/kg bw per day, based on the maternal and
developmental NOAEL of 50 mg/kg bw per day from the developmental toxicity study in rabbits and
applying a standard uncertainty factor (UF) of 1D@e previous EU evaluation had set an ADI of 0.3
mg/kg bw per day based dime fourlong term toxicitystudiesin ratsthat were available at that time

In line with the former regulatory practice, NOELs instead of NOAELSs were égedverallNOEL

of 30 mg/kg bw per dayas establisheddne of thesestudes has been found to no longer meet the
current testing guideline criteria due to the low doses tested (the NOEL is the highest dose tested in
this study) and in the current evaluation, an overall l@mmtNOAEL of 100 mg/kg bw per day is
based on six valid combined long term toxicity/carcinogenicity studies in rats.

The acute reference dos&RfD) is 0.5 mg/kg bw, based on the same NOAEL of 50 mg/kg bw per
day as the AD[from thedevelopmental toxicjtin rabbity due to the occurrence of severe toxicity
including mortality observed in pregnaides and the increased incidences of giogblantation losses
observed in two of the seven developmental toxicity studies in rahbpitdyingan UF of 100 An
ARfD hadnotbeen allocated in the previous EU evaluation.

The acceptable operator exposure |ed&EL ) is 0.1 mg/kg bw per day on the same basis as the ADI
and ARfD, applying a correction factor to account for the limited oral absorption of Zhgo.
previous EU evaluation had set an AOEL of 0.2 mg/kg bw per day based on a maternal NOEL
(assumed to be a NOAEL) 75 mg/kg bw per day from a rabbit developmental studlyy an UF of
100and 30% oral absorption.

Dermal absorption of the representative forrmulaon * MON 52276’ (SL formul a
glyphosate/L), was conservatively set at 1% for the concentrate ase ispray dilutions to account

for uncertainties and limitations identified in timevitro dermal absorption study through human skin.

Personal protective equipment (PPE) such as gloves during mixing and loading operations have to be
considered to ensure that operator exposiores not exceed the AOEdccording to the German

model for haneheld applications, while estimated operator esxpe was below the AOEL for tractor

mounted applications even when PREnot worn. Worker exposure without PPE, bystander and
residential exposure weestimated to bbelow the AOEL.

Human biomonitoring of urine samples from several publications didjietindications of health

concern as the highest urine concentration value, converted for a systemic dose, was estimated to
represent at most 8.4% of the AOEL, with the mean value of samgpessentinga. 0.1% of the

AOQOEL; generally lower values wenbtained from urine samples assumed to result from dietary intake

of glyphosate, representing €0166 % of the ADI. Similarly, when AMPA was biomonitored, its
maximum levels were estimated to remain below 0.1 % of the ADI however no direct correlation
beween glyphosate and AMPA could be established,
originate from other sources than from the metabolism of glyphosate in plants.

3. Residues

The assessment in the residue section is based on the guidance docuteenis tise guideline
1607/VI/97 rev.2 and the guideline on extrapolation SANCO 7525/VI/95 rev. 9 (European
Commission, 1999, 2011), the recommendations on livestock burden calculations stated in the JMPR
reports (JMPR, 2004, 2007) and the OECD publicatioMRL calculations (OECD, 2011).

Gl yphosate was discussed at the Pesticides Peer
2015.
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The metabolism of glyphosate in primary crops was investigated in numerous crop groups, including
genetically modifiecplants containing the CFBPSPS GOX® or GAT* modifications.

In non-tolerant plants, metabolism was studied in the fruit, root, pulses/oilseeds, cereal and
miscellaneous crop groups, using either soil, foliar, hydroponic or trunk applicatié®-glfyphosate

and in some experimentsjth *“C-AMPA. Following soil application, the uptake of glyphosate was
very low and amounéd to nostly less than 1%f the applied radioactivityAR) in plant matrices.

Limited translocation was also observed after lockhf@pplication, most of the applied radioactivity
(80%) remaining in the treated padf the plants. Hydroponic studies weherefore the key studies

to identify the metabolic pattern of glyphosate in conventional plants. Globally without soil present
substrate, less than 5% AR was recovered in the aerial parts, up to 20% AR in the roots. No significant
degradation was observed and unchanged glyphosate was observed as the major component of the
residuesn most of the sampldsa.50% to 80% TRR) wit low amounts of AMPA4% to 10% TRR
andN-methyFAMPA (0.3 to 5% TRRn root samples

In genetically modified plants the metabolic pattern of glyphosate is driven by the modifications
introduced imo the genome of the plant.

- In the metabolism studiesrducted on GM soya bean, cotton and sugar beet containi@iPthe
EPSPSmodification, parent glyphosate was detected as the major component of the residues,
accounting for 24% to 95% TRR in forage, hay, tops and roots and for 12% t0RR% seeds.

AMPA was present at much lower amounts (mostly 1% to 13% TRR) up to 49% TRR in soya
bean seed®verall the metabolic pattern was similar to that observed in conventional plants as
the CP4EPSPS modification does not affect the metabolism of glyphosate éticgly modified
plants.

- The metabolism resulting from the introduction of @@X modification was investigated in rape
seed and maize in combination with the EFRASPS modification. Following two foliar
applications, glyphosate was observed in mairagi®, silage and fodder (67% to 83% TRR), but
almost not detected in seeds at harvest (7% TRR), where the main component of the residues was
identified as AMPA, representing up to 8% TRR in rape seeds and 60% TRR in maize seeds.

- The impact of th&AT modification was investigated in three metabolism studies conducted on
genetically modified rapeseed, soya bean and maize, following omenamgence application and
three post emergence treatments, up to 7 or 14 days before harvest. Parent glyphosateteas det
in the soya bean and maize forage and foliage (9% to 75% TRR) and in rape seeds (21%), but was
almost absent in soya bean and maize seeds at harvest (0.1% to 3% TRR). In all plant matrices, the
main component of the radioactive residues was idedtiie theN-acetytglyphosate metabolite
formed by the action dhe GAT enzyme, and accounting for 51% to 57% of the TRR in seeds and
18% to 93% TRR in the other plant parts. In additdacetytAMPA was also identified as a
major metabolite in rape andya bean seeds, representing 15 to 24% TRR.

Cultivation of glyphosate tolerar@M crops is not authorised in most of the EU mendiates, but
since an imporof glyphosate tolerant commoditiespossible, the two following residue definitions
were propoed for monitoring:

8 CP4EPSPSIn conventional plants, glyphosate inhibits therilpyruvylshikimate3-phosphge synthase (EPSPS) protein,
a key enzyme in the biosynthesis of aromatic amino acid
Tolerance to glyphosate is obtained by the introduction of afgemeRhizobium radiobactetha codes for thexgression
of a modified EPSPS protein, insensitive towards glyphosate inhibition
® GOX: Glyphosate oxidoreductasprotein obtained by the introduction of a gene fr@ehrobactrum anthromcing by
breaking down glyphosate &aMPA andglyoxylatewhich hawe no herbicidal activity
10 GAT: Glyphosate Nacetyltransferase, protein obtaitby the introduction of a gene froBacillus licheniformis giving
rise to Nacetyl glyphosate which denotes Imerbicidal activity
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- ‘'sum glyphosate and-&cetyl glyphosate expressed as glyphdsé&be plants with glyphosate
tolerantGM varieties available on the market (mostly maize, oilseed rape and soya bean) and
considering that glyphosate alosaot an approgate maker for some GAmodified plants,

- ‘glyphosatg, for the other plant commodities.
For risk assessment the residue definition praposeds

- ‘'sum glyphosate, Jddcetyl glyphosate, AMPA and-étety-AMPA expressed as glyphosatnd
consideringat the Nacetyl glyphosate and-BcetytAMPA metabolites are relevant for the GM
crops containing the GAT modification.

In the framework of the renewakpresentative usegere proposedor conventionakrops only and
residue trials on glyphosate toletaddM crops were not provided. A very large number of residue
trials were submitted where samples were almost all analysed for glyphosate and AMPA. AMPA
residues were all below the LOQ values, except in the trials related to tharpest uses on cereals
and oilseeds. Sinda conventional plantgthe metabolism studies have shoAPA to be present in

very low amountscompared tglyphosatearesiduesit was agreed for risk assessmenmtonsider the
glyphosate LOQ value only, and not the sum ofglyphcsate and AMPA_OQs as usually requested.
Considering the low contribution of AMPA to the overall consumer intakes, conversion factors for
risk assessment were not proposed for plant commodities from conventional crops.wdrL
derived for a large numbef crops and extrapolated to all crop groups, having regard to the no
residuessituations generally observed. Data gaps were identified foldhéaation of the GAP and

for additional residue trials for olige(oil production) and further trials on rapseed conducted
according to the proposed GAPs were required.

The residue datavere supported by storage stability studies showtngt glyphosate and AMPA
residuesare stable for at least gearsto more than 3 years in the different matrix typesaceyl-
glyphosatevasstable for at least 1 year in high acid, high waterdnytdarch matrices an-acetyt

AMPA is stablefor at least year in high water andry/starch matrices and 1 month in high oil
matrices. Glyphosate and-atetylglyphosate were able under standard hydrolysis conditions.
Processing studies were submitted and processing factors were proposed for several crop
commodities Significant residues of glyphosate or AMPA aret expected in rotational crops.

Several livestock metabolisnmusties on goat and hen usitfg-glyphosate an'C-AMPA labelled on

the phosphonomethynoiety and conducted with glyphosate, glyphosate trimesium or a 9/1
glyphosate/AMPA mixture were submitted. Parent glyphosate was identified as the major component
of the radioactive residues, accounting for 21% to 99% TRR in all animal matrices and AMPA was
detected in significant proportions in liver (up to 36% TRR), muscle and fat (up to 19% TRR) and egg
yolk (14% TRR). In addition, metabolism studies on goat andubimy*‘C-N-acetytglyphosate were
provided. In these studies,-&tetylglyphosate was identified as the major component of the
radioactive residues, accounting for 17% to 77% TRR. DegradatiorattetytAMPA was observed

in fat (10% to 15% TRR), to glymsate in liver (15% TRR), poultry fat (37% TRR) and egg white
(11% TRR) and to AMPA in poultry muscle and fat (11% to 17% TRR). Based on these studies and
considering that it cannot be excluded that liveserdgexposed to feed itenfeom geneticallyGAT-
modified crops importedrom third countriesthe residue definition for monitoring was proposed as
‘sumof glyphosate and Mcetylglyphosate expressed as glyphoéfte monitoring and assumof
glyphosate, Macetyl glyphosate, AMPA and-&tetytAMPA exressed as glyphosdtdor risk
assessment. Feeding studies conducted on dairg and/ laying hes fed with eitherglyphosate,
glyphosate trimesium or a 9/1 glyphosate/AMPA mixture were submitted. A feeding study on pig
using the glyphosate/AMPA mixtureas also provided. Based on these studies and the estimated
residue intakes by livestock, MRLs were proposed for animal matrices. However, it should be
highlighted that these proposals are based on the representative uses limited to conventional crops
only. Calculated intakes by livestock and therefore MRL proposals might be significantly changed if
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the nature and levels of residues present in feed commoditiegfypimosate toleranEM cropsare
taken into account.

The consumer risk assessment was perfdragng the EFSA PRIMo model and the STMR and HR
values derived for plant and animal commodities. Based on the available data linateyl ttee uses
on conventional crops risk for the consumewas notidentified. The maximum chronic intake was
calculded to be 3% of the AD(IE, adult)and thehighestacute intakeéd% of the ARfD forbarley
(NL, adult).

4, Environmental fate and behaviour
Glyphosate was discussed in the PesticidesReviewMeeting 126 in February 2015.

The route of degradation in saif glyphosate under aerobic conditions was investigated in two
reliable experimentspresented in theraft assessment repo(DAR, Germany, 1998 Two other
experimentswere provided for information only on the rate of degradation of glyphosate.
Additionally, two studieson the route of degradatiarf glyphosaterimesium were submitted during
the first EU review of glyphosateThe RMS reevaluatedthe previously submitted studieand
consideredhatthe argumentgpresentedn the DAR (Germany, 1998Jjor the noracceptability otthe
study Kesterson & Atkins (1991, BVL no 1932061)Yrdgger (1992, BVL no 2325658kermany
2013) are no longerconsistent with currentvaluationpractice Therefore, these studiémve now
beenconsideredacceptable regarding tlmesults of the incubation of glyphosate in the silt loam soll
Dupo. The Glyphoate Task Force (GTF) submittedreew soil metabolism study fahe renewal
process. Additionalljour route of degradation studiaader aerobic conditions in seilereavailalie

in the renewaldossierfrom the GTF. These studiegvere not consideredduring the firstreview of
glyphosateResults of an adtlonal rate of degradation stydubmitted intherenewaldossier are also
considered to provide route of degradation infdioma Therefore, thepeer reviewconsideredhatup

to 12 experiments faaerobic degradation in soil at 20 wereacceptable taharactese the route and
rate of degradation of glyphosat€hree additional experimentsere considered to providenly
information onpersistence or rate of degradatiénom thesetwelve experimentsit is observed that
glyphosate exhibits low to very high persistence in sdie principal soil metabolite was
aminomethylphosphonic acid (AMPA). The maximum amount of AMPAdieteranged from 1318
50.1% AR. This metabolite exhibits moderate to high persistence in the nine laboratory experiments in
which a reliable haffife was determined.

Glyphosate comprises of one alkaliaenino functioml group and threeionisable acidic sites;
therefore, itis present,as multiple chemical species at most pHvalues, although the einion
predominates athe typical environmentalpH range of5-9. Furthermore, thenolecule existas a
zwitterion at pHvalues< 10 due to protonation oféhamino nitrogenA moderategpositive correlation
between theH of the soiland the mineralaionhas been observed in the available stugiiex.CO,
23.6% AR [pH 6.5] — 79.6 % AR [pH 7.5]). However no robustcorrelation has been observed
between pHof the soil and glyphosatehalf-lives (SFO DTs). For AMPA the RMS proposed to
exclude one soil due to the lossnoicrobial viability after 120 d. With this exclusiorthe range of pH
values inthe soils tested with AMPAwas6.5-7.5 anda conclusion on theffect of the pHof soil on
the degradation rateould notbe reached Reliable experiments on the pH ranges Svere not
available for AMPA neitherwithin the laboratory studies naiithin thefield dissipation studiesThis
range of pHvalues needs to & covered by experiental data accordingp the data requirements
Therefore, a data gap has been identified to investigate the degradationthegenajor metabolite
AMPA in soilshavingpHs in the acidic range.

Degradation of lyphosatein soil under anaerobic conditions was investigated in three soils.
Glyphosateexhibitshigh to very high persister under these conditions (2lanaerobic= 135- > 1000

d). The same major metabolite AMPasidentified under aerobiconditions wasalso formedunder
anaerobic conditions.
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Photolysis ofglyphosateat the soil surfacevas investigatedh four experimentsvith simulatedand
naturalsun light at 20 °Gthree experimentsubmitted for the first authoasion and one experiment
submittedfor the renewalprocedurg. In these studies, irradiation does not significantly enhance
degradation of glyphosate in sollhe main metabolitedentified in the irradiated and dark samples
was AMPA.

Field dissipation studiewere available for glyphosate (eight sites) dhd major metabolite AMPA
(five sites). AMPA exhibied higher persistence in the field dissipation studies than in the laboratory
aerobic degradatioexperiments AMPA was also captured as being formed at a comparable (but
numerically higher) proportion dhe precursor glyphosate (53.8 % on a molar basis) to that which
was observed in the available laboratory soil incubations.

Predicted environmental concentratioRPE(Q soil valueswere calculated fothe parent glyphosate
and the metabolite AMP#or therepresentative uses in annual and permanent besesl on standard
calcuhtion approachesthe worst case field degradation pattern dahd maximum application rate
proposedor therepresentative useBlateau PEC soilaluesfor glyphosate anthe metaolite AMPA
werecalculated to beesached after 10 years of continuous application of glyphosate.

Batch soil adsorption / desorption studies were performed gljtthosate (24 soilsere tested20
reliable experimentsvereidentified andused to derive man end poinjsandthe metabolite AMPA
(17 soilswere tested16 reliable experiments were identified and usedderivemeanend pointy.
Accordingto these studieglyphosateand AMPA may be considered texhibit low mobility or be
immobile in soil. Fou column leaching studieis a total of 16 soils are available (three performed
applying glyphosate trimesium salt). In addition, two aged d$s@nd 30 dy9 column leaching
studies in sandsoils were also available. These colurteachingstudies are awsidered to provide
supplementary information on the leaching behaviour of glyphosate and its metabolite AMPA.
lysimeter studies have been submitted inatiginal and the supplementalJ dossiers.

Glyphosatéds stableto hydrolysis in the range oheironmentdly relevant pH(pH 5-9) at 25°C and

40 °C Aqueous photolysis of glyphosate and glyphosate trimesium were investigated in buffered
agueous solutions (pH 5, pH 7 and pH 9 for glyphosate and pH 7 for the trimesium vancat)
simulated sunligt. Aqueous photolysis could contribute to a limitextentto the degradation of
glyphosate imgqueousnvironmerd. Glyphosatds not readily ibdegradable according tlavailable
studies (OECD 301 F and OECD2B; OECD1992a and OECD 1993bDegradatiorand dissipation

of glyphosatein the aquatic environmenunder aerobic conditionsvas investigated in eight
water/sediment system&lyphosatepartiionedin the sediment to a substanteattent(max 61.4 %
AR after 14 d). The persistence of glyphosate these systems was relatively variable going from
moderate to high persistend@Tiso whole systengsFo) = 13.82 d to > 30H). Two major metabolites were
found in the water phas&MPA (max.15.7 %AR after14 d) andHMPA (max.10.0% AR after61

d). Only the metaboliteAMPA exceeded 10 % AR in the sediment (m&&.7 % AR after58 d).
Mineralisation ranged from 5.9 % AR to 47.9 % AR at the end of theegudn-extractableesidue

in the sedimenincreased tap t049 % AR after120 d,at studyend PECsy valueswere calculatedp

to step 3' for glyphosate andp to Step 2 fothe major metabolites AMPANdHMPA with FOCUS
SW toolsusing the FOCUS (2001) approach

The potential for ground wateexposurewas assessedalculatingthe 80th percentile of 20 ears
annualaverage concentrations of glyphosate and AMPArmtdepth with FOCUS GW PELMO 4.4.3
model? for the representative uses in winter and spring cereals, potatoes and apples ,(EQIRYS

The parametric drinking wateimit of 0.1 ug/L was ot exeeded bythe parent or the metabolite
AMPA for any of the uses anmélevant scenarios. Simulations with a second model would be needed
accordingto theEFSA PPR panel opinioreFSAPPR 2013) However, taking into account the low

11 At Step 3 simulations correctly utiliskthe agreed Q10 of 2.58 (following EFSA, 2007) and Walker equation coefficient
of 0.7
12 Simulations correctly utilised the agreed Q10 of 2.58 (following EFSA, 2007) and Walker equation coefficient of 0.7
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levels calculated ithe available simulations (all < 0.001 pg/L) was considered verynlikely that
calculations wih a second model would resuitdan exceedance of thgarametric drinking watdimit
of 0.1 ug/L

The applicansubmitted severatudies on groundwater midoring. Gyphosateand AMPAhave been
detected in Europ@&bove he parametriclimit of 0.1 pg/L in a number of instance®etailed
groundwater monitoring studies demonstratihgt tglyphosateexceededhe limit of 0.1ug/l were
available from ltaly, Germanyhe Netherlands, Sweden, France and Spain. In some tasesithors
presentd someclarifications of possiblecauses for glyphosate findings in groundwater aquiers
levelsgreater tharD.1ug/L Thesewerethat they werenot directly related to represative uses and
other authorisegood agricultural practiceslowever, itoftenremains uncleawhich findings above
the parametridimit originate from & authorised usen agricultural areaand whichfrom misusesin
considering these findingst should be also take into accountthat there areother sources of
glyphosate than agricultural applications, e.g. the control of wiaesteeams and drainen railways,
roads, sports fields and industrial arebgvertheless, due to the specifanic charactestics of
glyphosateand AMPA the chromatographic leaching mechanisangl routesimulated by FOCUS
GW may not be thenost relevanbnesto assess the potentfar groundwater contamination tiese
compounds. In particulafurther information is needed assesthe contaminatiorroute through run
off (especiallyin situations wher@application to hard surfacesight occuy and subsequent sade
watercontamination and bankfiltration to groundwater. This rout@as consideredelevantfor the
represet ati ve uses on ‘tead | c rsoepesd’e da nodr asahodicubusak @ e d
practices can mean that containers or seed trays can be placed on hard sinéaefseTa data gap
has been identified during the peer revisee section 7)

The aiteria for active substancekid down inArt 4.3 (b) of RegulatiorNo 1107/2009 hae been
appropriately addressed with respect to situations when water, potentially containing residues of
glyphosate and AMPA, is abstracted for drinking water andeiday chlorination procedures.

5. Ecotoxicology

The risk assessment was based on the following documents: European Commission (2002a, 2002b,
2002c), SETAC (2001), and EFSA (2009).

The new proposed reference specification as proposed by the RMS (Germanys 2t Supported
by the specifications of all applicants. Therefore a critical area of concern was identified.

Some aspects of the risk assessment of glyphosate were discussed at the Pesticides Peer Review
Meeting 128 (35 March 2015). The RMS raised a@amnns regarding the indirect effects (biodiversity)

on nontarget organisms via trophic interaction of extensively used herbicides such as glyphosate. At
the meeting there was also an exchange of views on this issue. The experts considered this as an
important risk management issue.

For the risk assessment bards and mammals it is acknowledged that no specific scenarios are
available in the Guidance Document on Risk Assessment for Birds and Mammals (EFSA, 2009) for
the spraying applications against egett annual, perennial and biennial weeds for the representative
use‘all crops preplanting and post plantingThe RMS used, as surrogate, the worst case scenarios
related to the early stage of severdpostplantimg)ps f or
Although it is not clearly indicated in the guidance document (EFSA, 2009), likely the most suitable

scenarios might have been those related to ‘not
developed for herbicides appliedonr c har d s . However, the RMS' s appr
scenari os and ot her mor e conservative ones. T
acceptable.

It is noted that for all the representative uses, the maximum cumulative application rgarpeas
reported to be 4.32 kg a.s./ha. For the representative uses in orchards, the RMS considered a
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combination of possible use patterns, which included worst case situations. Furthermore, since the
applications are made intraw, it was assumed thtite actual application rates per hectare of cropped
areas were 50% of the rates per hectare of treated areas (i.e. 2.16 kg a.s. /ha of cropped areas)

The acute risk tdirds via dietary exposure was assessed as low with the screening level for all the
representative uses. The first tier letegm risk to birds was indicated as high for some of the
scenarios for the r ep-iplenting (intparticular r herlsversus birds) dnd cr o p
for ‘' celraeradest pappl i c rinsestivoroug birds), whige ithe iisk wak law for

t he wuses i n-plantmg, dbilseeds ang archdrds)o s t

The acute risk to mammals was assessed as low at the first tier level for all the representative uses,
except for the worst a s e s smalhharbivorous mammals (e.g. common vbl&rotus arvalig -’

for the uses -plaming). Molfurthercriskoagpsessmerft pefinement was available for this
scenario. The first tier lontgerm risk to mammals was indicated as high for all theasentative uses.

The residue decline of glyphosate in grass was considered to refine the time weight average factor
(fwa) and the Multiple Application Factor (MAF) for herbivorous birds and mammals and for
omnivorous mammals. Based on this refinembatlongterm risk to herbivorous birds was indicated
aslow. Thelong erm ri sk to mammals was indicated as hi
prepl anting’ a n planting, linlpartculan w erbivgraus nmammals; the @t risk

to small herbivorous mammals was indicated high for the representative uses in orchards based on the
application pattern of 1x2880 g a.s/ha reduced by 50% (see above). A lovedongsk to small
herbivorous mammals was demonstrated for orchards only wWieesubstance is applied 3 x max.

1440 g a.s./ha of treated area (i.e. 3 x max. 720 g a.s./ha of cropped area, which means half of the
annual cumulative maximum application rate of 4.32 kg a.s./ha). The refined risk assessment indicated
a low longterm iisk for the uses on cereals and oilseeds.

Overall, a data gap was identified to further assess the risk to herbivorous mammals for the
representative uses in orchards (kng@ r m r i s k) a-planting(acuté ane longepmdand pr e
post planting longterm). The risk refinement proposed by the RMS for insectivorous birds for the
representative use in cereals thervest application) was based on unjustified assumptions (i.e.
refinement of PD and consequently use of different RUD values for therigendicator focal
species) and thus it could not be considered acceptable. Therefore, a data gap was also identified to
further address the risk to insectivorous birds for the representative use in ceredlar(pse
application).

The risk to birds ash mammals via consumption of contaminated water or via secondary poisoning
was considered as low.

A number of studies were available to investigate the effects on aquatic organisms of glyphosate, the
representative formulated product and the pertinent bolites (AMPA, HMPA). The risk
assessments indicated a low risk to aquatic organisms with the highest FOCUS stgp\aREEfor

all the representative uses.

A large dataset from the literature review was also available on amphibians. On the theesie data,
amphibians are less acutely and chronically sensitive than fish.

A low risk was concluded based on first tier risk assessments for beesargen arthropods
earthworms, soil macrorganisms, soil microrganisms and biological methods for sew
treatment.

For the risk assessment for mamget arthropods and for terrestrial non target plants, the use of
modified drift values was proposed by the RMS for thehaevest applications (i.e. representative

uses in cereals and oilseeds), becausestienarid pre-harvest is currently not considered by the
FOCUS default dr i ft val ues. This proposal was
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considered more appropriate to use the FOCUS default drift values rather than the corrected values,
but it was also agreed to highlight that the drift depositions might be underestimated with the default
values for these patrticular uses of glyphosate.

For the risk assessment to terrestrial non target plants, the use of MAF values was discussed at the

expers ’ meeting. The RMS proposed to consider the

(i.,e. 1.7 for 2 applications and 2.3 for 3 applications), which are recommended for the exposure
assessment to ndarget arthropods in the effop vegetated habitatsvhere dissipation time
information is not available. The RMS explained that, considering the mode of action of glyphosate
and the onset of the effect to plants is immediate, plants will be affected at each single application
event and therefore, it woulik not appropriate to consider any degradation of the substance. It was
also acknowledged that further guidance would be needed on how to address effecttatgethon

pl ants of mul tiple exposure events. Otgrrestrial | |,
nontarget plants was indicated as low when mitigation measures including drift reduction and/or in
field no-spray buffer zones were taken into account for all the representative uses.

On the basis of the available data in the area of ecalogjg, there was no indication of endocrine
disrupting adverse effects. However, pending on the outcome of the data gaps identified in section 2,
further ecotoxicology data may be needed.

EFSA JournaR01513(11):4302 20
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6. Overview of the risk assessment of compounds listed in residue ohions triggering assessment of effects data for the environmental
compartments
6.1. Soil
Compound . .
(name and/or code) Persistence Ecotoxicology
glyphosate Low to very high(DTs, = 2.8—500.3 ¢ Low risk for earthworms
Moderate to high (lab studies B~ 38.98—300.71d)
AMPA High to very high (field studies Ddros0 = 288.4—> 374.9 d) Low risk for earthworms
Data gap identified to investigate degradation rate in acidic soils{®H 5
6.2. Ground water

>0.1 e€g/L 1m dept
Compound S . representative uses Pesticidal . . Ecotoxicological
(name and/or code) Mobility in soil (atpleast one FOCUS scenario or relevant activity Toxicological relevance activity
lysimeter) ©®
FOCUS GW: No
Lysimeter: not available
Monitoring data: equivocal results. Low risk for

Immobile to lowmobility

glyphosate (Ko = 884 — 60000 mL / g) _Exceedanc_es areported for which it | Yes Yes organisms of surface
is not possible to rule ouhat water
contaminatiorwascausedy uses
following GAP
No
FOCUS GW: No Genotoxicity: consistentlyegative
Lysimeter: not available in Ames tests, mammalian cell gel
: - Monitoring data: equivocal results. mutation and UDS tests vitro and | Low risk for
Immobile to lowmobility o Co > )
AMPA Exceedances are reported for which i No in micronucleus assays vivo organisms of surface

(Kroe= 1119— 45900 mL / g)

is not possible to rule out that
contamination was caused by uses
following GAP

AMPA and glyphosate elicit simila
toxicological profile;reference
values of glyphosate apply to
AMPA

water

(a): Note there is uncertainty in the assessment, as the standard FOCUSgw models, scenarios and approach do not acceaificfosrtieeckaracteristics of glyphosate and AMPA.
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6.3. Surface water and sediment

Compound Ecotoxicolo

(name and/or code) ay

glyphosate Low risk

AMPA Low risk

HMPA Low risk

6.4. Air

Compound Toxicolo

(name and/or code) )%

glyphosate Rat LG, inhalation> 5 mg/L air (4h noseonly exposure); no classification required
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7. List of studies to be generated, still ongoing or available butat peer reviewed

This is a list of data gaps identified during the peer review process, including those areas where a
study may have been made available during the peer review process but not considered for procedural
reasons (without prejudice frovisions of Article 56 of Regulation (EC) No 1107/2009 concerning
information on potentially harmful effects).

1 Analytical method for formaldehyde with a sufficiently low LOQ and demonstrate that the
technical material meets the proposed maximumertdntrelevanfor applicant Bré&den, for all
representative uses evaluated; submission date proppsked applicant: unknown; see@&ionl)

1 Additional data/information regarding the validation of the analytical methods used for the
guantification of the significantmpurities and justification for the proposed limits of some
impurities (relevant for applicant Bros Spolka Jawna B.P. Miranowfscyall representative uses
evaluated; submission date proposed by the applicant: unknown; see section 1)

1 New GLP 5 batch dat(relevant for applicant Exc€lrop Care (Europe) NMor all representative
uses evaluated; submission date proptyethe applicant: unknown; see@ionl)

9 Additional validation data for thdetermination of one impuritfrelevant for applicant HelrAG,
for all representative uses evaluated; submission date proposed by the applicant: unknown; see
Section 1)

1 Updated technical specificatidar the TC and TKbased on batch data or QC data supporting the
proposed limits for impurities (relevant for applit MonsantoEurope N.V./S.A for all
representative uses evaluated; submission date proposed by the applicant: unknSegticsel

1 Revised evaluation of the precision ofie ofthe methodswith respect to e impurity (see
confidential Reporting Tab) (relevant for applicant Monsant&urope N.V./S.A. for all
representative uses evaluated; submission date proposed by the applicant: unknSecticset)

1 Updated technical specification and validation data for the determination of the impurities
(relevant for applicant Sabekurope B.V, for all representative uses evaluated; submission date
proposed by the applicant: unknown; Seetion 1)

1 Additional validation data for the determination of one impurity (see confidential RT) (relevant for
applicantSinon Cooperation for all representative uses evaluated; submission date propgpsed
the applicant: unknown; see&ion 1)

1 Additional validation data for the determination of one impurity (see confidential RT) (relevant for
applicant United Phosphorougd, for all representative uses evaluated; submission date proposed
by the applicant: unknown; see@ion 1)

1 Confirmatory method for Mcetylglyphosate in dry plant materials and those with high water and
high fat content (relevant for all representativses evaluated; submission date propbsethe
applicant: unknown; seection 1)

1 Confirmatory method for glyphosate in animal fat and kidney/liver (relevant for all representative
uses evaluated; submission date propasetthe applicant: unknown; s&ection 1)

1 Confirmatory method forN-acetytglyphosate in all animal matrices (relevant for all
representative uses evaluated; submission date propgpskd applicant: unknown; see@ionl)

1 Confirmatory nethod for glyphosate and AMPA isoil (relevantfor all representative uses
evaluated; submission date propobgdhe applicant: unknown; seed@ion 1)
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1 Relevance of all individual impurities present in the technical specification (except the two already
identified relevantimpurities, formaldehyde and-Nitroso-glyphosatg in particular impurities
that elicited toxicological alerts according to QSAR assessments and the ones specified at higher
level than the reference specification, in comparison with the toxicity profile of the parent
compound (releant for all representative uses evaluated; submission date proposed by the
applicant: unknown; see Section 2)

1 The full battery of Tier | screening assaording to the EDSP, or Level 2 antk8ts currently
indicated inthe OECD Conceptual Framewod analysed in the EFSA Scientific Opinion on
the hazard assessment of endocrine disruptors are needddress the potential for endocrine
mediated mode of action regarding delay in preputial separation in F1 males and decrease in
homogenisation resistanspermatids dauda epididymjs observed in the most recent
multigeneration studyrelevant for all representative uses evaluated; submission date proposed by
the applicant: unknown; see Sectioarl §

I Toxicological data allowing a consumer risk assessrm® be performed fometabolitesN-
acetylglyphosate andN-acetytAMPA (relevant for uses on glyphosate toler&@i varieties;
submission date proposed by the applicant: unknown; see Section 2 and 3)

1 GAP for olives (ground pickeddnd additional trialsonducted according to this GAP are required
(relevant for representative usm olives (oil production) submission date proposed by the
applicant.unknown see sectiof3)

1 Additional trials on rapeseed conducted according to the proposed GAP are redrétedant for
representative usén rape seed; submission date proposed by the applicant: unknown; see
Section3)

1 A data gap has been identified to investigate the degradation rate of major metabolite AMPA in
soils with pHs in the acidic rang@H..c = 56; relevant for allrepresentative uses evaluated;
submissiordate proposg by the applicant: unknown; seecson4)

1 Further information is needed to assess the contamination route through run off (especially in
situations whereapplications to hard suidas might occuf and subsequent surfaceater
contamination antankinfiltration to groundwatefrelevant forall seeded or transplemd cr op s
and *‘all sepresdntative wsesubmissiondate proposed by the applicanhknown
seeSection4)

1 The risk to small herbivorous mammals for the representative uses in orchardeiongsk)
andto herbivorous mammals for the representative usasl | ¢ +planping (acute @nd leng
term) and post planting (lonterm) needs to be further addredsgr el evant for or c |
c r o p splantingpandepost planting; submission date proposed by the applicant: unknown; see
Section 5)

i Data gapo further assess thiongterm risk assessment for insectivorous birds (relevaryrfor
harvest applicatioin cerealssubmission date proposed by the applicanknown seeSection5)

8. Particular conditions proposed to be taken into account to manage the risk(s) identified

9 Personal protective equipment (PPE), such as gloves during mixing and loading npéraio to
be considered for harukeld applications to ensure that operator exposure does not exceed the
AOEL (see Section 2).

1 Mitigation measures including drift reduction and/offigld no-spray buffer zone were needed to
achieve a low risk to terregt nontarget plants for all the representatuses.

EFSA Journa01513(11):4302 24



. efsam

European Food Safty Authority Peerreview of the pesticide risk assment of the active substance glyphc

9. Concerns

9.1. Issues that could not be finalised

An issue is listed as an issue that could not be finalised where there is not enough information
available to perform an assessment, even at the loweséves for the representative uses in line

with the Uniform Principles in accordance with Article 29(6) of Regulation (EC) No 1107/2009 and as
set out in Commission Regulation (EU) No 546/28&hd where the issue is of such importance that

it could, whenfinalised, become a concern (which would also be listed as a critical area of concern if
it is of relevance to all representative uses).

1. Glyphosate is not classified or proposed to be classified as carcinogenic or toxic for the
reproduction category 2 inceordance with the provisions of Regulation (EC) No. 1272/2008
(harmonised classification supported by the present assessment) and therefore the conditions of
the interim provisions of Annex Il, Point 3.6.5 of Regulation (EC) No 1107/2009 concerning
humanhealth for the consideration of endocrine disrupting properties are not met. Apical studies
did not show adverse effects on the reproduction, however as an engoediaed mode of
action could not be ruled o@see Section 2). &a gaps fothe full batery of Tier | screening
assays according to the EDSP,tbe Level 2 and 3 tests currently indicated in the OECD
Conceptual Framework, are identified and theeasment could not be finalisézke Sections 2
and 5).

9.2. Ciitical areas of concern

An issue idisted as a critical area of concern where there is enough information available to perform
an assessment for the representative uses in line with the Uniform Principles in accordance with
Article 29(6) of Regulation (EC) No. 1107/2009 and as set out mrfilesion Regulation (EU) No
546/2011, and where this assessment does not permit to conclude that for at least one of the
representative uses it may be expected that a plant protection product containing the active substance
will not have any harmful effean human or animal health or on groundwater or any unacceptable
influence on the environment.

An issue is also listed as a critical area of concern where the assessment at a higher tier level could not
be finalised due to a lack of information, and vehdre assessment performed at the lower tier level
does not permit to conclude that for at least one of the representative uses it may be expected that a
plant protection product containing the active substance will not have any harmful effect on human or
animal health or on groundwater or any unacceptable influence on the environment.

An issue is also listed as a critical area of concern the active substance is not expected to meet the
approval criteria provided for in Article 4 of Regulation (EC) No 12008.

2. Eight out of the 24 applicants presented specifications that were not supported by the
toxicological assessmel(iindustrias Afrasa S.A., Arysta Lifescience SAS, Bros Spolka Jawna
B.P. Miranowscy, Dow AgroScience S.r.l, three out of seven source®lof AG, Monsanto
Europe, Société Financiére de Pontarlier and one of the two Syngenta Limited manufacturing
routes).

9.3. Overview of theconcerns identifiedfor each representative use considered

(If a particular condition proposed to be taken into accountdnage an identified risk, as listed in
section 8, has been evaluated as being effective

All columns are grey, as the technical material specification proposed was not comparable to the
material usd in the testing (Sections 2 and 5)

13 Commission Regulation (EU) No 546/2011 of 10 JaG&1 implementing Regulation (EC) No 1107/2009 of the European
Parliament and of the Council as regards uniform principles for evaluation and authorisation of plant protection products.
OJ L 155, 11.6.2011, p. 12¥75.
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Representative use

All seeded
or
transplanted
crops-
pre-planting

All seeded
crops—
postplanting
- pre
emergence

Cereals
Pre-harvest

Oilseeds
pre-
harvest

Orchard
crops and
grapes

Operator risk

Risk identified

Assessment not
finalised

Worker risk

Risk identified

Assessment not
finalised

Bystander risk

Risk identified

Assessment not
finalised

Consumer risk

Risk identified

Assessment not
finalised

Risk to wild non
target terrestrial
vertebrates

Risk identified

Assessment not
finalised

Risk to wild non
target terrestrial
organisms other
than vertebrates

Risk identified

Assessment not
finalised

Risk to aquatic
organisms

Risk identified

Assessment not

finalised

Legal
Groundwater parametric
exposure active | value breached
substance Assessment not

finalised

Legal

parametric

value breached
Groundwater
exposure Parametric
metabolites value of 10pg/L

breached

Assessment not

finalised
Comments/Remarks

The superscript numbers in this table relate éorthmbered points indicated ie@ions 9.1 and 9.2. Where there is no

superscript numbeseeSection5 for further information.
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APPENDICES

APPENDIX A T LIST OF END POINTS FOR THE ACTIVE SUBSTANCE AND THE REPRESENTATIVE

FORMULATION

Identity, Physical and Chemical Properties, Details of Uses, Further Information

Active substance (ISO Common Name)

Function €.g.fungicide)

Rapporteur Member State

Co-rapporteur Member State
Identity (Annex IlA, point 1)

Chemical name (IUPAC)

Chemical name (CA)

CIPAC No

CAS No

EC No (EINECS or ELINCS)

FAO Specification (including year of publication)

Minimum purity of the active substance as
manufactured

Identity of relevant impurities (of toxicological,
ecotoxicological and/or emdinmental concern) in
the active substance as manufactured

Molecular formula
Molar mass

Structural formula

Glyphosate

Herbicide

Germany

Slovakia

N-(phosphonomethyl)glycine

N-(phosphonomethyl)glycine

284

1071836

2139974

284/TC (2014) applicable to material of Monsanto,
Cheminova, Syngenta and Helm

Gl yphosate: = 950 g/ kg

Formaldehyde: maximum 1.3 g/kg of thlyphosate acid
content found

N-Nitroso-glyphosate: raximum 1 mg/kg
Insolubles in 1 M NaOH: aximum 0.2 g/kg

950 a/kg

Formaldehyde <1 g/kg
N-Nitroso-glyphosate <1 mg/kg

CsHgNOsP

169.1 g/mol

OH

0
K/NH -
o” ~7\

OH
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Physical and chemical propertiesAnnex IIA, point 2)

Melting point (state purity)

189 °C (99.9 %)

Boiling point (state purity)

Not applicable because glyphosate decomposes duri
melting.

Temperature of decomposition (state purity)

Pure glyphosate decomposes at about°ZD(®9.6 %)

Appearance (state purity)

White solid (99.6 %)

Vapour pressure (state temperature, state purity

1.31 x 10° Pa at 25 °C (98.6%)

Henry’'s | aw constant

2.1 x 10" Pa ni mol™* (25 °C)

Solubility in water (state temperature, state purity
and pH)

10.5 gL at 20°C (pH 1.90-1.98) (99.5 %)

Solubility in organic solvents
(state temperature, state purity)

Solubility at 20 °C in g/L (96.9 %)

acetone < 0.6 mg/L
1,2-dichloroethane < 0.6 mg/L
ethyl acetate < 0.6 mg/L
heptane < 0.6 mg/L
methanol 10 mg/L
octanl-ol < 0.6 mg/L
xylenes < 0.6 mg/L
acetonitrile 0.8 mg/L

Surface tension
(state concentration and temperature, siatéey)

72.2 mN/m (1 g/L HO solution, 2C°C) (96.9 %)

Partition ceefficient
(state temperature, pH and purity)

log Pojw = - 3.2 at 25 °C (pH buffer-8) (99.9 %)

Dissociation constant (state purity)

pKal =234

pKa2=5.73 all at 20 °C (99 %)

UV/VIS absorption (max.) incke
(state purity, pH)

No maximum in the range 26840 nm
eat 290 nm < 10 L motcm*

Flammability (state purity)

Glyphosate is not highly flammable under the conditid
of this test (98.7 %)

Explosive properties (state purity)

From the structural formula of glyphosate technical it
can be concluded that the substance is not explosive
substanceloes not contain any chemically instable or
highly energetic groups that might lead to an explosig

Oxidising propertieqstate purity)

Glyphosate technical material is not classified as an
oxidising substance (96.9 %)
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Summary of representative useswaluated (Glyphosatg*

Pests or Formulation Application Application rate per treatment
Crop and/ | Member Group growth . PHI
interval Remarks:
or situation | State or P;(;%Jgt of pests | Type Conc. me.thod stage & ”,“mber between L/ha | water kg as/ha| (days)
a.s. kind min-max o product L/ha X (m)
(@) Country controlled | (d-f) ; h season ) applications min-max . min-max | ()
(b) © 0] (f-h) 0 (k) (min) min-max
All crops** EU MON Emerged SL 360 Spray [ Pre planting 1-2 21d 1-6 100400 (0.362.16 Spring & autumn after harvest
(all seeded o 52276 annual, g/L of crop (see (incl. stubble and/or seedbed prep.)
transplanted perennial remark) For all crops:
crops) and biemial Max. application rate 4.32 kg/ha
weeds glyphosate in any 12 month period
All crops** EU |MON Emerged SL | 360 | Spray |Postplantng] 1 1-3 100 [0.361.08 across useategories, equivant to the
(all seeded 52276 annual, gl pre 400 sum of preplant, preharvest and post
crops) perennial emergence harvest stubble applications.
and biennial of crop The interval between applications is
weeds dependent on new weed emergence
after the first treatment, relative to the
time of planting the crop.
Cereals EU MON Emerged SL 360 Spray | Crop 1 2-6 100400 [0.722.16 7 Max. application rate 4.32 kg/ha
(pre-harvest) 52276 annual,_ g/L maturity glyphosate in any 1_2 month period
wheat, rye, perennial < 30 % grain across use categories, equivalent to 1
triticale, and biennia moisture sum of preplant, preharvest and post
weeds harvest stubble appktions
Cereals EU MON Emerged SL | 360 | Spray |Crop 1 26 100 [0.722.16 | 7 | Preharvestusesinall crops include
(pre-harvest) 52276 annual, gl maturity 400 uses for weeq control (_hlgher doses)
ial . and harvest aid, sometimes referred
barley and perennia < 30 % grain o
i . as desiccation (lower doses). The
oats and biennial moisture iti i i
weeds critical GAP is the high dose
recommended used for weed control|
Oilseeds EU MON Emerged SL 360 Spray | Crop 1 2-6 100 0.72-2.16 14
(pre-harvest) 52276 annual,' g/L maturity 400
rapeseed, perennial
mustard seed and (lj)lennlal < 30 % grain
linseed weeds moisture
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E Pests or Formulation Application Application rate per treatment
Crop and/ | Member G Grou with . PHI
P an Product P Conc.| method gro number | interval Uha water Remarks:
or situation | State or or of pests | Type i stage & ) between | kg as/ha| (days)
name as. kind min-max S product L/ha ; (m)
(a) Country | controlled | (d-f) ’ “h season K applicationg Min-max . min-max (0]
(b) © @) (f-h) 0 k) (min) min-max

Orchard EU MON F | Emerged SL 360 Spray Post 1-3 28d 2-8 100400 (0.722.88 |N/A Stone & pome fruit, olives

crops, vines, 52276 annual, glL emergence o Applications to avoid contact with treg

including perennial weeds branches.

mt:us & tree and (I;nennlal Maximum cumulative application rate

nuts weeds 4.32 kg/ha glyphosate in any 12 mon
period
Note:Because applications are made
to the intrarows (inner strips between
the trees within a row), application
rates per ha are
treated surface 3
application rate per ha orchard or
vineyard will roughly only be 3%6

Orchard EU MON F | Emerged SL 360 (ULv) Post 1-3 28d 2-8 0-400 |0.722.88 Stone & pome fruit, olives

crops, vines, 52276 annual, g/L | Sprayer or| emergence o Applications made round base of trurt

including perennial | Knapsack | weeds [0.0 L/ha water addresses ULV

citrus & tree and biennial use (spot applicationof the undiluted product]

nuts weeds treatment) i icati
Max. cumulative application rate 4.32
kg/ha glyphosate in any 12 month
period
Note: Because applications are made
round base of trunk and to the intra
rows , (inner strips between two treeg
within a row), application rates peah
are expressed per
surface area’ t he
per ha orchard or vineyard will
roughly only be 336 - 50 %

* For uses where the columiRemarks is marked in grey further consideration is necess: (g) Method, e.g. high volume spraying, low volume spraying, spreading, dusting, drench

*%

Uses should be crogseut when the notifier no longer supports this use(s).

Crops including but not restricted to: root & tuber vegetables, bulb vegetables, stem vegetable
vegetables (fruiting vegetables, brassica vegetables, leaf vegetables and fresh herbs,
vegetables), pulses, oil seeds, potatoes, cereals, and- &Ugdder beet; before planting fruit crop:
ornamentals, trees, nursery plants etc.

(a) For crops, the EU and Codex classifications (both) should be taken into account; where relevant

situation should be described (e.g. fumigation of a structure)

(b) Outdoor or field use (F), greenhouse application (G) or indoor application (I)

(h) Kind, e.g. overall, boadcast, aerial spraying, row, individual plant, between the -ptgpe of

@

0

equipment used must be indicated

g/kg or g/L. Normally the rate should be given for the active substance (according to ISO) and
the variant in order to compare theerdor same active substances used in different variants
fluoroxypyr). In certain cases, where only one variant is synthesised, it is more appropriate to gi\
the rate for the variant (e.g. benthiavalicarbisopropyl).

Growth stage at last treatntdBBCH Monograph, Growth Stages of Plants, 1997, Blackwell, ISBI
826331524), including where relevant, information on season at time of application
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(c) e.g.biting and suckling insects, soil born insects, foliar fungi, weeds (k) Indicate the minimum and maximum number of application possible under practical conditions c
(d) e.g.wettable powder (WPgmulsifiable concentrate (EC), granule (GR) # former information on kg a.s.s/hl replaced by RMS

(e) GCPF Codes GIFAP Technical Monograph No 2, 1989 () The values should be given in g or kg whatever gives the more manageable number (e.g. 2!
(f) All abbreviations used must be explained instead of 200 000 g/ha or 1Ma instead of 0.0125 kg/ha

(m) PHI- minimum preharvest interval
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Methods of Analysis

Analytical methods for the active substance (Annex llA, point 4.1)

Technical as (analytical technique)

AOAC/CIPAC; HPLGUV

Impurities in technical as (analytical technique)

Formaldehyde & NNG (FAO), HPLEolorimeter,
HPLC-UV, Titration

Plant protection product (analytical technique)

AOAC/CIPAC; HPLGUV

Analytical methods for residues (Annex IIA, point 4.2)

Residue definitions for monitoring purposes

Food of plant origin

For sweet corn, oilseed rape, soya beans and maize:
sum of glyplosate andN-acetytglyphosate, expressed ¢
glyphosate

For other plant commodities: glyphosate

Food of animal origin

sum of glyphosate and-acetytglyphosate, expressed ¢
glyphosate

glyphosate and AMPA

glyphosate and AMPA

glyphosate and AMPA

Soil

Water surface
drinking/ground

Air

glyphosate

Monitoring/Enforcement methods

Food/feed of plant origin (analytical technique ari
LOQ for methods for monitoring purposes)

HPLC-MS/MS of underivatised analytes with phenyl
hexyl column; LOQ = 0.05 mg/kgf glyphosate anii-
acetylglyphosate all commodity groups, ILV available

For glyphosate confirmatory methods by HPLC with
postcolumn derivatization or by G®IS after
derivatization with trifluoroacetic acid and
heptafluorobutanol are available.

A confirmatory method foiN-acetytglyphosate is
missing in crops of high water and high fat content.

Food/feed of animal origin (analytical technique
and LOQ for methods for monitoring purposes)

HPLC-MS/MS of underivatised analytes with phenyl
hexyl column; ILV aailable

LOQ = 0.025 mg/kg imeat,milk and egg and 0.05
mg/kg in liver, kidney and fat for glyphosate axd
acetylglyphosate

A confirmatory GGMS method based on derivatizatio
with a mixture of trifluoroacetic anhydride and
trifluoroethanol is only avi&able for glyphosate in milk,
eggs and meat, but not for fat and kidney/liver.

A confirmatory method for glyphosate in fat and
liver/kidney as well as a confirmatory method fér
acetylglyphosate in all matrices are missing.
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Soil (analytical techniquand LOQ) GC-MS after derivatization in a mixture of
trifluoroacetic anhydride and trifluoroethanol,
LOQ = 0.05 mg/kg for glyphosate and AMPA

A confirmatory method is missing for glyphosate
AMPA.

Water (analytical technique and LOQ) LC-MS/IMS after deriatization with 9
Fluorenylmethylchlorformate (FMOC),
LOQ = 0.03 pg/L for glyphosate and AMPA in drinking
ground and surface water, confirmatory-MS/MS
transition with LOQ = 0.03 pg/L validated,
independent laboratory validation for drinking water
succesfully conducted

Air (analytical technique and LOQ) GC-MS after derivatization in a mixture of
trifluoroacetic anhydride and trifluoroethanol,
LOQ = 5 pg/ni for glyphosate

Body fluids and tissues (analytical technique and Not required, not classéd as toxic or very toxic

LOQ)

Classification and proposed labelling with regard to physical and chemical data (Annex lIA,
point 10)

RMS/peer review proposal

Active substance none
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Impact on Human and Animal Health

Absorption, distribution, excretion and metabolism (toxicokinetics) (Annex IIA, point 5.1)

Rate and extent of oral absorption Rapid but limited, about 2@, based on urinary
excretion and comparison of kinetic behaviour after o
and iv administrations

Distribution Wide, highest residwseafter 7 d in bone, liver and
kidney; G,axin plasma: 0,71,8 ug/mL (after 34 h),
AUC: 18.623.1ug h/mL, ty»: 6-12h

Potential for accumulation No evidence for accumul 4
1 % of the administered dose)

Rate and extentf@xcretion Virtually complete within 7 d with major portion
excreted within 48 h; absorbed amount eliminated via
urine, unabsorbed via faeces; biliary excretion and
exhalation negligible

Metabolism in animals Poorly metabolised with the only biotransfmation
product aminomethylphosphonic acid (AMPA)
accounting for up to 1 % of the total excreted amount
(probably resulting from bacterial metabolism in the g

Toxicologically relevant compounds Glyphosate
(animals and plants)

Toxicologically relevantompounds Glyphosate
(environment)

Acute toxicity (Annex IIA, point 5.2)

Rat LDsg oral > 2000 mg/kg bw (glyphosate acid & salts)
Rat LDsg dermal > 2000 mg/kg bw (glyphosate acid & salts)
Rat LGy inhalation > 5 mg/L air (4h nose only exposuye
(glyphosate acid & salts)
Skin irritation Evidence of very slight irritation; classification
and labelling not required (glyphosate acid &
salts)
Eye irritation Irritant, classification needed for glyphosate | Cat.
acid but not for its salts 1,
H318
Skin sensitisation Negative (M&K test, LLNA, Buehler)
(glyphosate acid)

Negative (M&K test) (IPA salt)
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Short term toxicity (Annex llA, point 5.3)

Target / critical effect

Relevant oral NOAEL

Relevant dermal NOAEL

Relevant inhalation NOAEL

Genotoxicity (Annex IIA, point 5.4)

Rats & mice: GIT (irritation with diarrhoea and bw
effects, caecum distensipmrinary bladder (cystitis),
liver (clinical chemistry findings), salivary glands
(histology);

Dogs: gastrointestinal s
of weak liver toxicity with severe clinical signs and
pathological lesions in different organs in a singled90
dog study with capsule administration of 1000 mg/kg
per day

Rat,90-d: 414 mg/kg bw per day
Mouse, 96d: 500 mg/kg bw per day
Dog, 96d & 1-yr: 300 mg/kg bw per day

Rat, 21/28d: 1000 mg/kg bw per day
(systemic), 500 mg/kg bw per day (local,
irritation)

Rabbit, 21/28d: 5000 mg/kg bw per day
(systemic), 1000 mg/kg bw per day (local,
irritation)

No valid data- not required

Not genotoxic

Long term toxicity and carcinogenicity (Annex lIA, point 5.5)

Target/critical effect

Relevant NOAEL

Carcinogenicity

Rat : Bw gainl, salivary
changes), liver (AP acti
irritation) caecum (dist

Mo use: Bw gainli, food co
(histological changes), caecum (digehon and
prolapse and ulceration of anus, urinary bladder
(histology)

Rat, 2yr: 100 mg/kg bw per day (overall NOAEL from
number of longierm studies)

Mouse, 18month/2yr: 150 mg/kg bw per day (overall
NOAEL)

Not carcinogenic in rats and mice;

Very limited evidence for an association
between glyphosatieased formulations and
NHL in epidemiological studies. Overall
inconclusive for a causal or clear associative
relationship between glyphosate and cancer i
human tudies; classification and labelling not
required
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Reproductive toxicity (Annex IIA, point 5.6)

Reproduction toxicity

Reproduction target / critical effect Adultbw gaint, gastroiof
changes

Reproduction and fertilittHomogenisation
resi stant €Sagudarepidhdyniddsin
FO and delay in preputial separation in F1 ma
at very high dose of ca. 1000 mg/kg bw per d
(15000 ppm) buho evidence for impairment of
fertility and reproductive performance

Offspring:bw gai n{, del aye
separation (in one study at 1000 mg/kg bw pe
day, 15000 ppm)

Relevant parental NOAEL overall 300 mg/kg bw per day
Relevant reproductive NOAEL 351 mg/kg bw per day
Relevant offspring NOAEL overall 300 mg/kg bw per day

Developmental toxicity

Developmental target / critical effect Maternal:

Rat : bw gaini, gastr
Rabbit: mortality, gastrointestinal signs, bw
gainl,nsabortio

Developmental:
Rat : ossificationu,

at excessive dose levels: pasiplantation loss
Rabbit: posimplantation loss, foetal wt &

ossification|; at ex
interventricular septal defects

Relevant maternal NOAEL Rat: 300 mg/kg bw per day
Rabbit: 50 mg/kg bw per day

Relevant developmental NOAEL Rat: 300 mg/kg bw per day
Rabbit: 50 mg/kg bw per day

Neurotoxicity (Annex IlA, point 5.7)

Acute neurotoxicity Rat, no evidence up to highest dose of 2000
mg/kg bw causig some systemic effects
(clinical signs and one death)

Overall NOAEL 1000 mg/kg bw

Repeated neurotoxicity Rat, 90day, no evidence up to highest dose o
20000 ppm (1546 mg/kg bw per day) causing
lower bw (gain) and impaired food utilization

Overall NQAEL 617 mg/kg bw per day

Delayed neurotoxicity Chicken, no evidence up to highest dose of 2
mg/kg bw
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Other toxicological studies (Annex A, point 5.8)

Mechanism studies Severity of salivary gland findings is strespecific in
rats; effects & likely due to low pH in oral cavity but a
adrenergic mechanism may be also involved,;

No evidence of immunotoxicity (humoral immune
response, thymus and spleen weights) in mice
Pharmacological effects: No haematological,
electrocardiographic or behavialfifunctional changes
after oral administration; contractile response similar |
that seen with known parasympatimimetic agents in
isolated guinea pig ileum; no neuromuscular blocking
activity on innervated rat gastrocnemius muscle
Toxicity studies on fan animals:

Goat LDy oral = 3530 mg/kg bw (glyphosate acid)
Goat LDyporal = 5700 mg/kg bw (IPA salt)

7-day, cow: NOAEL 540 mg/kg bw per day, based on
diarrhoea, decreased feed intake (IPA salt)

Studies performed on metabolites or impurities | Aminomettylphosphonic acid (AMPA, metabolite in
glyphosate tolerant GM plants and in soil and water:
Rat & mice LDy, oral > 5000 mg/kg bw,

Rat LDso dermal > 2000 mg/kg bw;

Skin sensitisation: negative (M&K test);

90-day, rat: NOAEL: 400 mg/kg bw per day based on

bwgainti, wurothelial hype
intestinal clinical signs;

90-day, dog: NOAEL 263 mg/kg bw per day, the highg
dose tested;

Genotoxicity: consistently negative in Ames tests,
mammalian cell gene mutation and UDS téstétro
and in nicronucleus assays Vivo;

Rat developmental toxicity: No evidence of
teratogenicity, maternal NOAEL 150 mg/kg bw per dg

based on clinical signs,
developmental NOAEL 400 mg/kg bw per day, based
mean foetal wt;

AMPA presens a similar toxicological profile as
glyphosate and the reference values of the latter appl
its metabolite AMPA.

Data gaps were identified for toxicological data on the
metabolites Nacetylglyphosate and-bBicetytAMPA as
they were included in the resid definition for plants
with glyphosate tolerant GM plant varieties.

EFSA Journa01513(11):4302 4C



~ efsam

European Food Safty Authority Peerreview of the pesticide risk assment of the active substance glyphc

Medical data (Annex IIA, point 5.9)

No critical health effects reported from occupational
health surveillance; no convincing evidence of
carcinogenicity, neurotoxicity or effects éertility and
development in epidemiological studies; poisoning
incidents after accidental or voluntary (suicidal) oral
intake of large amounts of glyphosdtased herbicides;
transient eye irritation as most frequent sign in operat
following accidenthexposure.

Summary (Annex lIA, point 5.10)**

ADI

AOEL

ARfD

Dermal absorption (Annex IlIA, point 7.3)
Formuhktion MON 52276 (360 g glyphosate/L SL

Exposure scenarios (Annex IlIA, point 7.2)
Operator

Workers

Value Study Uncertainty
factor

0.5 mg/kg bw per | Developmental 100

day toxicity, rabbit

0.1 mg/kg bw per | Developmental Overall 500*

day toxicity, rabbit (100 +
20%?*)

0.5 mg/kg bw Developmetal 100

toxicity, rabbit

* Correction for low oral absorption (20 %).

** The proposed reference values are different than those
mentioned in the review report 6511/VI/A8al
(European Commission, 2002)

1 % for concentrate and dilutions based on humanisk
vitro

Field crop tractomounted (application rate: 2.16 kg

glyphosate/ha): % of AOEL
German model

Without PPE (Fshirt and shorts) 28%
UK POEM

Without PPE (long sleeved shirt, long trouse?$)l %

With PPE (gloves during mixing/loading and
application): 49 %

Handheld spray applications (application rate: 2.88 k{
glyphosate/ha) under high crops

German model (high crop, which is a worst case)
Without PPE (Fshirt and shorts) 115%
With PPE (gloves during mixing/loading): 32%

UK POEM
Without PPE (long sleeved shirt, long trouset§8%

PPE (gloves during mixing/loading and application an
gloves, inpermeable coverall during applicatia4p %

29% of AOEL without PPEworker wearing long sleeved
shirt, long trousers permeabl® but no gloves
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Bystanders & Residents Bystanders:

Adults: 4.1% of AOEL, children: 3.46 of AOEL
Residents:
Adults: 5.5% of AOEL, children: 20.86 of AOEL

(both for assumed applications on pasture, lawn or
meadow, ‘worst case’)

Classification and proposed labelling with regard to toxicological data (Annex 1A, point 10)

Substance glyphosate (acid)

Harmonised dssification- Annex VI of Danger
Regulation (EC) No 1272/2088 GHSO05 (corrosion)

Eye Damage 1
H318 - Causes serious eye damage

RMS/peer review proposal the same as above

1 Regulation (EC) No 1272/2008 dfe European Parliament and of the Council of 16 December 2008 on classification,
labelling and packaging of substances and mixtures, amending and repealing Directives 67/548/EEC and 1999/45/EC, and
amending Regulation (EC) No 1907/2006. OJ L 353, 31.18,2BA.355.

15|t should be noted that proposals for classification made in the context of the evaluation procedure under Regulation (EC)

No 1107/2009 are not formal proposals. Classification is formally proposed and decided in accordance with Regulation
(EC) No 1272/2008.
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Metabolism in plants (Annex IlA, point 6.1 and 6.7, Annex llIA, point 8.1 and8.6)

Plant groups covered

Non-tolerant crops

Fruits

- Mandarins (soil, foliar, hydroponic)

- Almond, waltnut and pecan (soil, foliar)
- Apples (soil, foliar, trunk)

- Grapes (soil, foliar, trunk, hydroponic)
- Avocado (foliar, direct fruit treatment)
Rootand tuber crops

- Potato (sail, foliar)

- Sugar beets (soil)

Pulses and oilseeds

- Cotton (soil, hydroponic)

- Soya beans (soil, hydroponic)

Cereal grains

- Barley (soil, hydroponic)

- Maize (soil, hydroponic)

- Oats (soil, hydroponic)

- Rice (soil, hydropnic)

- Sorghum (soil, hydroponic)

- Wheat (soil, hydroponic, foliardessication)
Miscellaneous crops

- Coffee (sall, foliar, stem, hydroponic)
- Sugar cane (soil, foliar)

Transgenic crops (all foliar sprayed)

Oilseeds

- Rape/canola (CREPSPS & GOX, GA)
- Soya beans (CPEPSPS, GAT)

- Cotton (CP4EPSPS)

Root and tubers

- Sugarbeet (CREPSPS)

Cereal grains

- Maize (CP4EPSPS & GOX, GAT)

Rotational crops

- Beets, carrots, radish
- Lettuce, cabbage

- Peas

- Soya beans

- Barley, wheat

Metabolism in rotdonal crops similar to
metabolism in primary crops?

yes, in rotational crops higher relative amounts of
AMPA are expected due to its formation in soil

Processed commodities

Stable

Residue pattern in processed commaodities similg
to residue pattern in vacommodities?

yes

Plant residue definition for monitoring

Sweet corn, oilseed rape, soya beans and maize (nor
tolerant and tolerant, all modifications):
sum of glyphosate and-Bcetylglyphosate, expressed {
glyphosate

Other plant commodities:
glyphosa¢
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Plant residue definition for risk assessment

Conversion factor (monitoring to risk assessmen

Sum of glyphosate, AMPA, Micetylglyphosate and N
acetytAMPA, all expressed as glyphosate.

For nontolerant crops, the contribution of AMPA to thg
consumeexposure isninor, makirg a CF unnecessary.
Residues imlyphosate tolerant GM crops and
application type (pr&mergence/desiccation) should bg
considered to derive CF for plant commodities.

Metabolism in livestock (Annex IIA, point 6.2 and 6.7, AnnexllA, point 8.1 and 8.6)

Animals covered

Time needed to reach a plateau concentration in
milk and eggs

Animal residue defition for monitoring

Animal residue definition for risk assessment

Conversion factor (monitorgto risk assessment)

Metabolism in rat and ruminant similar (yes/no)

Goats, chicken

Milk: <7 days

Eggs: 14 days (based on 28 day feeding study, no pld
reached within 8 days in metabolism studies)

Sum of glyphosate and-sicetytglyphosate, expressed
as glyphosate

Sum of glyphosate, AMPA, Mcetylglyphosate and N
acetytlAMPA, all expressed as glyphosate

Not proposed, since assessment based on conventio
crops only while ratio of metabolites in animal matrice
strongly depends on the ratio of metabolites in anima
diet and therefore on the amount of GM&2dstuff in
diets.

For ron-tolerant feed crops conversion factor for
anmal commodities was consideradnecessary.

yes

Fat soluble residue: (yes/no)

no

Residues in succeeding crops (Annex lIA, point 6.6, Annex IlIA, point 8.5)

Based on the supported uses, glyphosate and AMPA
residues not expected in rotational crops
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Stability of residues (Annex IIA, point 6 Introduction, Annex IlIA, point 8 Introduction)

High acid content matrices

Glyphosate
AMPA

N-acetylglyphosate

N-acetytAMPA

High water content matrices

Glyphosate
AMPA

N-acetylglyphosate

N-acetytAMPA

High oil content matrices

Glyphosa¢
AMPA

N-acetylglyphosate

N-acetytAMPA

High starch content matrices

Glyphosate
AMPA

N-acetylglyphosate

N-acetytAMPA

High protein content matrs

Glyphosate
AMPA

N-acetylglyphosate

N-acetytAMPA

Other plant matrices

Glyphosate
AMPA

N-acetylglyphosate

N-acetytAMPA

Animal commadlities

Glyphosate
AMPA

N-acetylglyphosate

N-acetytAMPA

>14 to >31 months
>14 to >3 months
not investigated
not investigated

>9 to 31 months
6 to 24 months

6 to >12 months
>1 to >12 months

>18 to >24 months
>24 months

>12 months

>1 month

18 to >48 months
10 to >31 months
>12 months
>12 months

>18 months
not investigated
not investigated
not investigated

18 to >45 months
6 to >24 months
>12 months

>1 months

14 to >26 months
14 to >26 months
not investigated
not investigated

Residues from livestock feeding studies (Annex IIA, point 6.4, Annex IlIA, point 8.3)

Expected intakes by livestoék0.1 mg/kg diet (dry
weight basis) (yes/nelf yes, specify the level)

Potential for accumation (yes/no):

Metabolism studies indicate potential level of
residues = 0.01 mg/ kg

Ruminant: Poultry: Pig:
Conditionsof requirement of feeding studies
Yes Yes Yes
Dairy cattle: 0.29 mg/kg bw | 0.21 mg/kg bw
1.58 mg/kg bw
Beef cattle:
4.5mg/kg bw
no no no
yes yes yes
i

Feeding studies:
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Ruminant: Poultry: Pig:

Cattle study 1 (glyphosate:AMPA 9:1):
1.4/0.156; 4.0/0.48 and 12.8/1.4 mg eqg/kg bw

Cattle study 2 (glyphosatemesium):

0.012 0.13; 1.44; 7.38 and 19.4 mg eq/kg bw
Poulty:  0.24 and 2.2 mg/kg bw
Pig: 1.08 mg/kg bw
Estimated-esidueevels inanimalmatrices(mg/kg) at
theexpected intakéevels:

Muscle <0.05 <0.05 <0.05
Liver 0.07 <0.05 <0.05
Kidney 1.6 0.08 0.12

Fat 0.06 <0.05 <0.05
Milk <0.02

Eggs <0.01
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Summary of residues data according to the representative uses on raw agricultural commaodities (Annex IIA, point 6.3, Annekd| point 8.2)

Crop NS%E?P?;% Trials results relevant to the represatative uses Comments/remarks MRL HR STMR
Region(a) (b) (© (mg/kg) | (d) (e)

Unless otherwise stated, all samples were analysed for glyphosate and AMPA separately, achieving the same LOQ valMi2ASilasendver detected above the LO(
residue levels measured the trials listed below are reported for glyphosate only. In addition, since AMPA was always observed in much loweartegigishosate in th
metabolism studies on conventional crops, when residue for glyphosate and AMPA were both <LOQ, the L@ feepglyphosate was considered for risk assessi
(and not the sum of the LOQs as usually required)

Hazelnut SEU 4x <0.05 Based on the trials conducted on hazelnuts, 0.05* 0.05 0.05
apples, pears, cherries and peadblkswing soil

Apples & NEU <0.02, 3x <0.05 applicationbeneath treesvhere esidue levels

pears SEU | 17x<0.05 were all <LOQ, a MRL of 0.05* mg/kg is

- proposed for the citrus, tree nuts, pome and st(

Cherries NEU 2x <0.05 fruits groups.

Peaches SEU 2x <0.05

Grapes NEU 6x <0.05, 0.07, 0.30 Residue of 0.07 and 0.30 mg/kg measured in I¢ 0.5 0.3 0.05
hanging fruits (following application at a lower
rate of 2x 720 g/ha) were considered to derived
MRL of 0.5 mg/kg for grapes; MRdgcp: 0.43/0.5

Table SEU treepicked: 12x <0.05, 6x <0.05 Additional trials requested to derived MRL for 2 0.93 | 0.335

Olives olives (oil production)

groundpicked: 0.11, 0.14, 0.53, 0.93 MRLogcp. 2.0/2
Potato NEU 2x <0.05 Based orpre-sowing applicatiorrials conducted | 0.05* 0.05 0.05

on potato and carrotghere residue levels were

SEU 2x <0.05 all <LOQ, a MRL of 0.05* mg/kg is proposed fo

Carrots NEU 2x <0.05 the root and tuber vegetable group (including
potato).
SEU 2x <0.05
Onions NEU 6x <0.05 The MRL proposal 00.05* mg/kg is extrapolate{ 0.05* 0.05 0.05
(bulb) SEU 3% <0.05 to the whole groupbulb vegetablés
Tomato NEU 2x <0.05 Based orpre-sowing applicatiorrials conducted | 0.05* 0.05 0.05
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Northern/ Trials results relevant to the represatative uses Comments/remarks MRL HR | STMR
Crop Southern b (mg/kg) q ©
Region(a) (b) © g/kg) | (d)
Cucumber SEU <0.05 on tomato, cucumber and courgette where resi
levels were all <LOQ, a MRL of 0.05hg/kg is
Courgette NEU <0.05 proposed for the whole grougtuiting
(Zucchini) SEU <0.05 vegetable’s
Cauliflower NEU 2x <0.05 The MRL proposal of 0.05* mg/kg is extrapolat{ 0.05* 0.05 0.05
to the whole groupbrassicavegetables (- p r
SEU 2x <0.05 emergence or psplanting application)
Head NEU 2x <0.05
cabbage SEU | 2x<0.05
Lettuce NEU 2x <0.05 MRL proposal of 0.05* mg/kg extrapolated to tf ~ 0.05* 0.05 0.05
SEU 2% <0.05 whole group leaf vegetables and fresh herbs
Leek NEU 2x <0.05 MRL proposal of 0.05 mg/kg extrapolated to th{ 0.05* 0.05 0.05
SEU 2% <0.05 whole group stem vegetables
Sugar beet NEU 6x <0.05 MRL proposal of 0.05 mg/kg extrapolated to th{ 0.05* 0.05 0.05
(Roots) SEU 2% <0.05 whole goup‘Sugar plants
Sugar beet NEU 6x <0.05 - 0.05 0.05
(Tops) SEU | 2x<0.05
All residue trails here below,were conducted on conventional crops and therefore samples were analysed for glyphosate and AMPA only.
Mo: Residue level according to the residue definition for monitoring (conventional cghgs)osate.
RA: Residue level according to the residue definition for risk assessment (conventionalstnopglyphosate + AMPA expressed as glyphosate
STMR and HR vhies are expressed according to the residue definition for risk asse¢sumemmyphosate + AMPA expressed as glyphgsate
Rape seed NEU Mo: 1.4,6.4,9.0 Data not sufficient to derive an MRL proposal no
RA: 1.7, 6.5, 9.6 proposal
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Crop

Northern/
Southern
Region(a)

Trials results relevant to the represatative uses

(b)

Comments/remarks

(©

MRL
(mg/kg)

HR
(d)

STMR
()

Barley, oats
(grain)

NEU

Mo: 1.2,1.5,2.0,2.1,2.1,2.2,24,25,2.6, 2.6, 2.8, 3.
43,4.4,45,46,4.8,51,5.2,52,5.2,5.3,5.4,5.5,5.
57,59,59,6.2,65,6.7,7.4,7.7,7.8,8.0,8.1, 8.4, 9.
10, 10.3, 12.4, 12.5, 14, 15.5, 16.5, 17, 17.5, 18.421.4

RA: 1.3,1.%),2.1,2.2,2.2,2.3,25, 25, 2.7, 2.9, 3.2, 4
4.4,46,49,50 5752 53,53,5% 55, 5%, 5.6,
5.8,5.8 5.9 6.2,6.9, 6.6, 6.9, 7.5, 7.9, 8.0, 8.2, 8.3,
8.4 10, 10.3, 10.4, 12% 12.8, 14.4, 1616.6, 17.2,
17.8,18.49, 2147 21.6

SEU

Mo: 6.0, 7.8, 13.5, 19
RA: 6.0, 7.9,13.7,19.3

Almost all values are the mean of replicates
MRLoeco 28.3/30 (NEU)

Having regard to the large number of residue
trials in NEU and since levels in SEUats are in
the same order of magnitude, additional trials i
SEU are not requested.

30

21.6

5.85

Barley, oats
(straw)

NEU

Mo: 4.6, 6.9, 9.6, 10.5, 11, 11.5, 12.8, 12.8, 145, 16, 1
18, 22, 24, 26, 26.3, 26.5, 27, 27.3, 28.4, 32.2, 33.
36.9, 37,41.5,4, 49.7, 54, 56, 60.5, 69.6, 80.5, 86
90.2, 109, 115, 117, 136, 140

4.7,6.9, 10, 10.6, 11.3, 12.1, 13.1, 13.2, 14.6, 16.
17.7,18, 209 24.5,26.7, 27.1, 27.6, 28.6, 28.7,
29.3,29.6, 32.7, 33.9, 37.8, 38, 42.1, 44.4,51.8, 5
60.8, 619, 70.7, 83.6, 89.8, 92, 189115", 119,
140, 142

RA:

SEU

Mo: 34, 49.5, 66, 102

RA: 34.9, 51, 68.1, 105

Almost all values are the mean of replicates

142

29.45
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Northern/ Trials results relevant to the represatative uses Comments/remarks MRL HR | STMR
Crop Southern K
Region(a) (b) (© (ma/kg) | (d) ()
Wheat, rye NEU Mo: 0.05, 0.11, 0.16, 0.19, 0.22, 0.23, 0.23, 0.26, 0.33,] Almost all valuesare the mean of replicates 20 18.1 | 0.885
(grain) 0.5, 05, 0.6, 0.64, 0.67, 0.7, 0.7, 0.7(3), 0.71, 0.74 MRLOECD: 17.5/20 (NEU)

0.75,0.75,0.77,0.85,1.3, 1.4, 1.5, 1.55, 1.6, 1.7,
1.75,2.2,2.4,2.9,3.1, 345,35, 3.7, 3.85,4.7, 4.
4.85,5.4,95,12.4,175

RA: 0.125, 0.18, 0.24, 0.26, 0.27, 0.27, 0.28, 0.29, 0.3
1.1, 0.58, 0.6%, 0.7, 0.74, 0.74, 0.75, 0.77, 0.78,
0.78,0.78, 0.78, 0.83, 0.83,84 0.93 1.3", 1.5, 1.6,
16,16, 1.7 1.8,1.9,2.3,2% 297 3.19, 3.5,
3.6,3.8,3.9,4.9,5.0,5.0, §49.57, 13.3, 18.1

SEU Mo: 0.07, 0.38, 0.4, 0.4,0.47,0.6, 0.95,1.2, 2.8
RA: 0.15, 0.45, 0.48, 0.48, 0.55, 0.68, 1.0, 1.3, 3.0

Wheat, rye NEU Mo: 1.4,5.3,8.4,9.5,10.3, 10.6, 11.4, 14.79147.3, Almost all values are the mean of replicates - 179 30.7
(straw) 18.5,19.1, 19.7, 215, 24.8, 26.9, 27.4, 27.5, 29.6
31.4,34.8,42,43.2,43.8, 44.5, 46, 52.8, 63.3, 68
70.5, 84.5, 85, 95.3, 95.5, 95.7, 96.5, 99, 175

RA: 1.5,5.4,9.3,10.5, 10.9, 11, 12.6, 15.7, 15.7, 17.6,
19.2,19.4, 19.9, 22.1, 25.5,,288.2, 28.9, 298,
31.8, 35.9,42.6, 43.2, 44.2, 45.4, 46(f), 52.8(f), 64
68", 71.4, 87.5, 88.5, 965 97.3, 97.6, 98, 103, 174

SEU Mo: 3.4, 15.5, 16, 20, 22, 28, 28.5, 55.5, 98
RA: 3.5 16.9, 18.6, 20.9, 23.2, 29.6, 29.7, 56.5, 99

(&) NEU: Outdoor trials conducted in northern Europe, SEU: Outdoor trials conducted in southern Europe, Indoor: indoorEQatalsy code: if noftU trials.
(b) Individual residue levels consideréat MRL calculation are reported in ascending order (2x <0.01, 0.01, 6x 0.02, 0.04, 0.08, 2x 0.10, 0.15, 0.17),

(c) Any information/comment supporting the decision and OECD MRL calculation (unrounded/rounded values)

(d) HR: Highest residue level accorditaythe residue definition for risk assessment.

(e) STMR: Median residue level according to residue definition for risk assessment

(H AMPA not analysed for
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Consumer risk assessment (Annex A, point 6.9, Annex IlIA, point 8.8)

ADI

0.5 mg/kg bw per day

TMDI (% ADI) according to EFSA PRIMo model

not calculated

TMDI (% ADI) according (to be specified) diets

not calculated

IEDI according to EFSA PRIMo model

Highest IEDI: 3% ADI (IE, Adult)

NEDI (% ADI) according to German NVS Il modg

1.5% DE general gaulation aged 1480 yrs.

Factors included in IEDI and NEDI

STMR values, PFs if applicable

ARfD

0.5 mg/kg bw

IESTI (% ARfD) according to EFSA PRIMo modé

Children: 5% for Oats (German children aged ©)
Adults: 9% for barley (Netherland adults)

NEST (% ARfD) according to German NVS Il
model

Children: 5% for Oats (German children aged ©)
Adults: 6% for barley (&neral population aged 80 y)

Factors included in IESTI and NESTI

PF Rye: bran (1.5), flour (0.44), wholemeal flour (1.0
PF Wheat: bran (1.8), flour (0.57), wholemeal flour: (1.1

Processing factors (Annex IIA, point 6.5, Annex IlIA, point 8.4)

Crop/processed Number of Processing factors Comments

product studies Glyphosate AMPA
Citrus
juice 6 0.83 -
peel 6 3 -
feed meal 6 2.6 -
press liquor 6 2 -
Potato
chips 3 - 1.3
flakes 3 - 15
wet peel 3 - 0.31
dry peel 3 - 1.5
granules 3 - 2.3
Olives
crude oil (vergine) 19 0.09 -
refined oll 6 0.22 -
Linseed
oil 4 0.25 -
press cake 4 1.6 -
Rape seed
crude oil 4 0.14 -
refined ol 4 0.13 -
press cake 4 1.4 -
Soya beans
fat free meal 2 0.98 0.95
hulls 2 4.8 2.45
crude oil 2 0.01 0.055
soapstock 2 0.045 0.29
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Crop/processed Number of Processing factors Comments

product studies Glyphosate AMPA
Maize
fat free meal 4 (2 AMPA) 1.1 0.64
crude oil 4 (2 AMPA) 0.1 0.5
refined oil 4 (2 AMPA) 0.1 0.5
soapstock 4 (0 AMPA) 0.1 -
small grits 2 (0 AMPA) 0.9 -
medium grits 2 (0 AMPA) 0.75 -
large grits 2 (0 AMPA) 0.75 -
flour 2 (2 AMPA) 0.9 0.59
Rye
bran 4 15 0.76
flour 4 0.44 1.3
wholemeal flour 4 1 0.31
wholemeal bread 4 0.63 0.61
middlings 4 1.35 0.79
Wheat
bran 13 (1 AMPA) 1.8 1.2
flour 13 (1 AMPA) 0.57 0.81
wholemeal flour 2 1.1 -
wholemeal bread 2 0.37 -
middlings 2 0.61 -
semolina 2 0.15 -
semolina bran 2 1.8 -
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Proposed MRLs (Annex IIA, point 6.7, Annex IlIA, point 8.6)

Citrus, tree nuts,@me fruits, stone fruits
Strawberries

Root and tuber vegetables, bulb vegetables,
Fruiting vegetables except sweet corn,
Brassica vegetables,

Leaf vegetables and fresh herbs

Stem vegetables,

Herbal infusions,

Sugar plants

Pulses

Oilseeds

Buckwheat, maize, millet, rice, sorghum, other
cereals,

Grapes
Table Olives
Barley, oats
Wheat, rye

Muscle
Fat
Liver
Kidney

Swine

Muscle
Fat
Liver
Kidney
Milk

Bovine

Muscle
Fat
Liver
Kidney
Eggs

Poultry

When the MRL is proposed at the LOQ, this should be annotated by an asterisk (*) after the figure.

0.05* mg/kg

0.05* mg/kg

Trialswere notprovided, but having regard to the no
residue situation (all values <0.05 mg/kg) observed w
glyphosate is used before sowing/emergence of anny
crops and since metabolisnudies suggest a negligible
uptake from roots, a MRL of 0.05* mg/kg is proposed
cover the presowing/emergence uses of the active
substances on these crops.

0.5 mg/kg

2 mg/kg

30 mg/kg

20 mg/kg

0.05* mg/kg
0.05* mg/kg
0.05* mg/kg
0.2 mg/kg

0.05* mg/kg
0.1 mg/kg
0.1 mg/kg
2.0 mg/kg
0.05* mg/kg

0.05* mg/kg
0.05* mg/kg
0.05* mg/kg
0.1 mg/kg
0.025* mg/kg
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Route of degradation (aerobic) in soil (Annex IIA, point 7.1.1.1.1)

Mineralisation after 100 days

16.9- 79.6% after 60- 366 d (n=12)

Non-extractable residues after 100 days

2.5-43.2 % after 66-366 d (n = 12)

Metabolites requiring further consideration
- name and/or code, % of applied (range and
maximum)

AMPA: 13.3- 50.1 % max. at-7120d (n = 12)

Field:
AMPA: 19.65- 53.8% max. dter 56- 271d (n = 10)

Route of degradation in soil- Supplemental studiegAnnex IIA, point 7.1.1.1.2)

Anaerobic degradation

Mineralisation after 100 days

0.87-45.42% after 66- 120 d (n = 3)

Non-extractable residues after 100 days

20.88- 24.6% 66-120d (n = 3)

Metabolites that may require further consideratio
for risk assessmenmname and/or code, % of
applied (range and rranum)

AMPA: max. 30.2% after 84 days (n = 3)

DTso

DTso= 142 d (n = 1), no significant degradation (n = 1
no DTs calculated (n = 1)

Soil photolysis

Metabolites that may require further consideratio
for risk assessmentname and/or code, % of
applied (range and migmum)

1% study:

DTsoin d (experimental): 90 d (irradiated), 96 d (dark
AMPA: max. 13.0% max. (irradiated), 9.6% max. (dar
2" study:

DTsoin d (experimental): 101 d (irradiated), 1236 d
(dark)

AMPA: max.8.2% (irradiated), 6.1 % (dark)

39 study:

DTsoin d: 5.5 d (at 50°N)

AMPA: max.24 %
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Rate of degradation in soil (Annex IIA, point 71.1.2, Annex llIA, point 9.1.1)

Laboratory studies

Glyphosate Aerobic conditions
Persistence endpoiras 20 and 25°C
TCC)/ _— Fit
Soil type E)I:' 0) soil EJI-;SO DTeo(d) Eélr::l:eters X2 er (I\:Aaeléﬁ?zgtiga
2 moisture (%)
ki: 0.2474
Gartenackerpoam 7.1 20/ pF2.5|7.86 |56.29 k,: 0.0304 3.0 DFOP
g: 0.4459
20/ 40% a: 0. 4|231
al
Arrow, sandy loam 6.5 wwhe | 3775 1661 B: 10, FOMC
: 25/ 75% a: 0.6
Soil B, sandy loam 6.7 of 1/3 bar 1.2 20.8 B: 0.6 6.9 FOMC
ki: 0.23497
0,
Les Evouettes, SiLoam (619 |22 10% |g 55 |83.92 |k, 0.00826 |5.93 DFOP
0: 0.541289
20/ 1/3 ky: 0.2638
Maasdijik, sandy loam 7.5% b 461 [62.00 |ky:0.0192 [0.84 DFOP
ar )
g: 0.6715
ki: 1.2566
Drusenheim, loam 7.4 20/ pF2.5|2.06 |[15.38 ko: 0.1161 24 DFOP
g: 0.4038
Pappelacker, loamy sand | 7.0 20/ pF2.5|3.94 |43.45 g g ? 4.1 FOMC
ki: 0.1129
18-Acres, clay loam 57 20/ pF2.5|67.72 |471.4 k,: 0.0040 2.9 DFOP
g: 0.3453
20/40% kli 0.1277
Speyer 2.3, Loamy Sand |6.9 578 |21.99 |k 2.3e014 |2.41 DFOP
MWHC .
g: 0.9578
ky: 0.4736
0,
Speyer 2.1, sand .59 |20/45% |g3  |513  |Kky 00372 |245 DFOP
MWHC .
g: 0.3278
a 20/ 45% a: 0.5
Speyer 2.2, loamy sand | 6.2 MWHC 18.7 |428 B: 8.0 4.04 FOMC
ki: 0.3162
0,
Speyer 2.3, loamy sand | 6.9% 20745% |5 20 113.03 |k, 0.0494 |7.45 DFOP
MWHC }
g: 0.8355
. b] 25/ 75% a: 1.0
Dupo, silt loam 7.3 £C 1.01 |9.31 B: 9.3 3.8 FOMC
0,
Speyer 2.2, loamy sand | 6.0 20/ 40% 43.53 |144.61 |k:0.0159 6.95 SFO
MWHC
b] 20/ 40% a: 0.7
Speyer 2.1, sand 6.9 MWHC 11.1% | 144.25 5. 7.5 3.91 FOMC®
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Maximum* (n = 15) 37.75 | 1661 g : 2 0 4 égf\’/l"é
(el converted from given pH in CaQdr KCI
(0] buffer solution unknown
$ labelled in the phosphonomethkgllycine anion of glyphosatgimesium
* maximum, which would result to the highest PECsaoill
Glyphosate Aerobic conditions
Persistence endpdgat 10°C
Fit
: pH T (°C)/ soil Kinetic X 2 Method of
Soil type (H,0) | moisture DTso(d) | DTeo(d) parameters |error | calculation
(%)
Speyer 2.3, loamy ky: 0.300
wnd 6.9% 10/ 45% MWHC | 8.07 50.79 |k, 0.0361 |[2.31 |DFOP
g: 0.3756
(el converted from given pH in Cagbr KCI
Laboratory studies
Glyphosate [ Aerobic conditions
Endpoint in regard t&-criterion
. Iculated SFO | Normalised SFO Fit
. H |T(C)/soil| €2 Method of
Soil type ?H 0) m(()ist)ure DTso(days) DTsi(days) X 2 €I alculation
2 actual 20 °C, pF2 (%)
Gartenacker, DFOP,
loam 7.1 20/ pF2.5 |16.95 15.2 3.0 DToy3.32
Arrow, sandy ] | 20/ 40% FOMC
loam 65 | whc 500.3 427.8 2.31 DToy3.32
Soil B, sandy 25/ 75% of FOMC
loam 67 l13par 8?7 6.7 6.9 DToy/3.32
Les Evouettes, ] | 20/ 40% DFOP,
Silt Loam 6.1 MWHC 25.28 226 5.93 DTyy/3.32
Maasdjik, sandy al DFOP,
loam 7.54 |20/ 1/3 bar | 18.7 14.1 0.84 DTof3.32
Drusenheim, DFOP,
loam 7.4 20/ pF2.5 [4.63 3.6 2.4 DT4y/3.32
Pappelacker, FOMC
loamy sand 7.0 20/ pF2.5 |13.09 12.0 4.1 DT4y/3.32
18-Acres, clay DFOP,
loam 5.7 20/ pF2.5 |141.9 133.8 2.9 DT4y/3.32
Speyer 2.3, 20/40% DFOP,
Loamy Sand 6.9 MWHC 6.6 6.6 241 DTgy/3.32
Speyer 2.1, a | 20/ 45% DFOP,
cand 6.9 MWHG 15.45 15.45 2.45 DTo3.32
Speyer 2.2, a | 20/ 45% FOMC
loamy sand 6.2 MWHC 129 129 4.04 DTgy/3.32
Speyer 2.3, a | 20/ 45% DFOP,
loamy sand 6.9 MWHC 3.93 3.93 745 DTgy/3.32
. b |25/ 75% FOMC
Dupo, silt loam | 7.3 Fo 2.80 3.70 3.8 DT /3,32
Speyer 2.2, 20/ 40%
loamy sand 6.0 MWHC 43.53 40.6 6.95 SFO
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FOMC
Speyer 2.1, ) | 20/ 40%
cand 6.9 | whe 4308 43.06 3.91 DTeg3.32
Maximum (n = 15) 427.8 according to EFSA DG

SANCO working document
on evidence needed to
Geometric mean (n = 15) 19.74 identify POP, PBT and vPvB
properties for pesticides fron
25.09.2012rev.3

(el converted from given pH in Cagbr KCl in order to allow pH dependency tests of the degradation
(o] buffer solution unknown
labelled in the phosphonomethyllycine anion of glyphosatgimesium

Glyphosate Aerobic conditions
Modelling endpoints
Soil tvoe pH T (°C) / % soil DTs (d) Fit Method of

yp (H,0) moisture 20 CpF2 X 2 er r |calculation
Gartenacker, loam | 7.1 20/ pF2.5 16.0 4.6 DTg FOMC/ 3.32
Arrow, sandy loam | 6.5% 20/ 40% MWHC  |159.6 3.52 DFOP slow phase
Soil B, sandy loam | 6.7 25/ 75% of 1/3 bar | 6.6 6.92 DTg FOMC/ 3.32
tgzrﬁ"oue”es’ Siltl g 18 |20/ 400 MWHC | 93.3 6.17 DTe, FOMC/ 3.32
:\ggﬁfdj'k’ sandy |7 g4 | 20/ 1/3 bar 15.2 3.79 DT e, FOMC/ 3.32
Drusenheim, loam | 7.4 20/ pF2.5 4.2 3.5 DTg FOMC/ 3.32
s:rﬁ’ge'ac"e“ loamy 7 20/ pF2.5 12.0 41 DTe, FOMC/ 3.32
18-Acres, clay loam 5.7 20/ pF2.5 160.5 2.9 DFOP slow phase
ggﬁé’er 2.3, Lomay| ¢ o 20/40% MWHC | 7.2 3.84 DTo, FOMC/ 3.32
Speyer 2.1, sand | 6.5 20/ 45% MWHC | 19.5 5.72 DTe FOMC/ 3.32
fgfg’er 2.2,10amy | g 5o | 50/ 450 MWHC | 72.2 4.97 DFOP slow phase
fgfger 2.3, loamy | g gl | 20/ 4506 MWHC | 3.76 7.67 DTeo FOMC/ 3.32
Dupo, silt loam 7.3" 25/ 75% FC 3.70 3.80 DTy FOMC/ 3.32
fgfger 2.2, loamy |4 20/ 40% MWHC | 40.6 6.95 SFO
Speyer 2.1, sand | 6.9" 20/ 40% MWHC | 43.06 3.98° DTe FOMC/ 3.32

Endpoint for
Geometric mean (n 5) 20.51 - modelling of PEGy
and PEGw PEGsq

pH dependency No
(&l converted from given pH in Cagbr KCI
[kl buffer solution unknown

$ labelled in the phosphonomethyllycine anion of glyphosatgimesium
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Metabolite AMPA

Aerobic comnlitions

Persistence endpoints at 20 and 25°C

: TCC)/ .
Soil type pH . DTs DTy Fit Method of
H,0) | % sl d) d) 2 e r r|calculation
2 moisture X
DFOP (par)}-
Gartenacker, loam 7.1 20/ pF2.5 120.07 398.9 9.2 SFO (met)
: 25/75% of FOMC (par)-
Soil B, sandy loam 6.7 1/3 bar 99.1 329 6.98 SFO (met)
. 20/ 40% DFOP (par)-
[b]
Les Evouettes, Silt Loar 6.1 MWHC 300.71 998.9 16.06 SFO (met)
. DFOP (par)-
Drusenheim, loam 7.4 20/ pF2.5 38.98 129.5 3.3 SFO (met)
FOMC (par)-
Pappelacker, loamy sar 7.0 20/ pF2.5 126.% 420.5 6.2 SFO (met)
20/ 40% DFOP (par)-
Speyer 2.3, loamy sand| 6.9 MWHC 77.50 257.43 10.18 SFO (met)
20/ 45% DFOP (par)-
al
Speyer 2.3, loamy sand 6.9 MWHC 41.87 139.10 16.23 SFO (met)
. FOMC (par)-
b] 0,
Dupo, silt loam 7.3 25/ 75% FC |48.32 160.5 7.57 SFO (met)
20/ 40% FOMC (par)-
bl
Speyer 2.1, sand 6.9 MWHC 230.7 766 4.29 SFO (met)
Maximum (n = 9) 300.71 998.9 SFO
(el converted from given pH in Cadr KCI
(0] buffer solution unknown
Metabolite AMPA Aerobic conditions
Modelling endpoints
0,
Soil type pH Q) f.f. DTso (d) | g Method of
(H;0) % sol (Kpar- 20 € 2 e r 1 calculation
z moisture Kmed pF2/10kPa X
Gartenacker, loam | 7.1 20/pF2.5 |0.1817 |119.9 8.9 (Fn?e'\:')c (par)-SFO
0, —
Soil B, sandy loam | 6.7 25/75% 0 | 646 | 106.2 6.98 FOMC (par)-SFO
1/3 bar (met)
Les Evouettes, Silt [b] 20/ 40% FOMC (par)-SFO
Loam 6.1 MWHC 0.3618 300.9 14.00 (met)
Drusenheim, loam | 7.4 20/pF2.5 |0.2578 |36.8 2.1 (Fr;)e'\:')c (par)-SFO
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Metabolite AMPA Aerobic conditions

Modelling endpoints

0,
Soil type pH T( C)./ f.f. DTso (d) Fit Method of
(H,0) % _soil (Kpar- 20 € 2 e r fcalculation
2 moisture Kmed pF2/10kPa X
Pappelacker, loamy | ; 20/ pF2.5 |0.1835 |116.3 6.2 FOMC (par)-SFO
sand (met)
18Acres, clay loam  |5.7 20/pF2.5  |0.2169 |-V D (Fn?e'\:')c (par}-SFO
20/ 40% FOMC (par)- SFO
Speyer 2.3, loamy sand 6.9 MWHC 0.3435 70.92 11.41 (met)
20/ 45% DFOP (par)- SFO
al ) | N
Speyer 2.1, sand 6.5 MWHC 0.52¢ (met)
20/ 45% FOMC (par)- SFO
al ) | N
Speyer 2.2, loamy sang 6.2 MWHC 0.6076 (met)
20/ 45% FOMC (par)- SFO
al
Speyer 2.3, lamy sand | 6.9 MWHC 0.4283 42.14 16.48 (met)
Dupo, silt loam 7.3 |25/ 75% FC |0.3637 |30.5 7.57 (Fn?e'\f)c (par)-SFO
20/ 40% FOMC (par)- SFO
b]
Speyer 2.1, sand 6.9 MWHC 0.5851 |230.7 4.29 (met)
Geometric mean (n = 9) - 88.84
pH dependency - No
Arithmetic mean (n = 12) 0.3595

(el converted from given pH in Cadr KCI

(0] buffer solution unknown

n Acceptable visual fit for formation phase of AMPA, however no statistically acceptable fit for AMPA
could be obtained ithis pathway

Field studies
Persistence endpoints

Parent Aerobic conditions
glyphosate
Applica- Fit
Soil type Location tion rate | pH Depth | DTso(d) | DTy (d) | Kinetic X 2 Method.of
(cm) |actual |actual |parameters|error |calculation
(kg a.s/ha) (%)
. k1 0.1437
Diegten
Sandy clay ; 3.53 7.1|0-30 |6.1 116.1 |k20.0033 |4.96 |DFOP
Switzerland
g 0.854
Menslage k10.1786
Sandy loam 9 3.67 477|030 |5.7 200.8 |k20.0041 (9.4 DFOP
Germany
g 0.771
Buchen k1 0.019
Loamy sand 5.20* 6.4|0-30 |40.9 187.3 |k22.3E14 |6.6 DFOP
Germany
g 0.927
Kleinzecher k10.0384
Sandy loam 5.7* 7.0|/0-30 |38.3 386.6 |k20.0037 |11.7 |DFOP
Germany g 0.575
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Field studies
Persistence endpoints
Parent Aerobic conditions
glyphosate
Applica- Fit
Soil type Location tion rate | pH Depth | DTso(d) | DTy (d) | Kinetic X 2 Method'of
(cm) |actual |actual |parameters|error |calculation
(kg a.s/ha) %)
Unzhurst k10.0280
Loam " 14.8* 6.7|0-30 |27.7 122.3 |k28.9E4 |8.4 DFOP
Germany
g 0.922
Sitloam | Rohrbach oo 551030 |201 |66.9 |k0.0344 |38 |STO
Germany Top down
Herrngiers
Clay loam dorf 4.6* 8.0(0-30 |33.7 1119 |k0.0206 |10.6 |SFO
Germany
Wang
Silt loam Inzkofen | 4.8* 72|030 |17.8 |1655 |3PMAOITSIg s oM
beta 17.207
Germany
L . . k1 0.0384 |DFOP
z\é‘:rsihg?s:mkf‘est)'cs for PiGi and as trigger for high 56 5 355 6 (k20,0037 | Kleinzecher,
- g 0.575 Germany
maximum overall D
Maximum with regard to friterion (n = 8) 116.4 |386.6 (DFOP)/3.32**
trial Kleinzecher
Geomean with regard to-®iterion (n = 8) 45.2 149.96 |based on overaldT90/3.32**

* Glyphosattrimesium as test substance
** according to EFSA DG SANCO working document on evidence needed to identify POP, PBT and vPvB
properties for pesticides from 25.09.201@v.3

Metabolite . .
AMPA Aerobic conditions
formation | Fit
Soil type Location | pH Depth | DTso(d) | DTeo () g iy X2 er Method of
(cm) |actual actual 0 calculation
. (ff) (%).
sandyloam  |Klenzecher 7 o 1430|5149  |>1000 |0508 159 DFORSFO
, Germany
Loam unzhurst, g2 1030|6331  [>1000 |0.332  |13.3 DFORSFO
Germany
Silt loam Rohrbach, | g 5 1030 [3749  |>1000 |n.d. 8.6 SFO
Germany Top down
Herrngiers SFO
Clayloam dorf, 8.0 0-30 |288.4 958.1 n.d. 10.9
Top down
Germany
Wang
Silt loam Inzkofen, |7.2 0-30 |[283.6 942.3 0.547 15.6 FOMC-SFO
Germany
. _ SFO
Maximum (n = 5) 633.1 >1000 Unzhorst, Germany
Arithmetic mean (n = 3) 0.462
Soil accumulatiorand plateau concentration no experimental data
calculation of plateau concentration see BffC
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Soil adsorption/desorption (Annex IIA, point 7.1.2)

Parent glyphosate

Soil Type OC % SoilpH [K4 Koc K Kiod Kgoc | 1/
(H,0) | (ML9) | (mL/g) |(mL/g) |(mLig)
Drummer, silty clay loam 1.45 6.5 324.0 |22300 |0.92
Dupo, silt loam 0.87 7.4 33.0 3800 0.80
Spinks, loamy sand 1.10 5.2 660.0 |60000 |1.16
Greenan sand, sand 0.80 5.7 263 32838 |- 32838 |1.00
Auchincruive, sand loam 1.60 7.1 811 50660 |- 50660 |1.00
Headley Hall, sandy clay loam 1.40 7.8 50 3598 |- 3598 1.00
Californian sandy soil, loamy sand| 0.60 8.3 5 884 - 884 1.00
Les Evouettes Il, silt loam 1.40 6.1 48 3404 |- 3404 1.00
E)Saercrjli(igg:te)r sediment, loam 3.00 71 510 17010 | 17010 |1.00
Lill y Field, sand 0.29 5.7 64.0 22000 |0.75
Visalia, sandy loam 0.58 8.4 9.4 1600 0.72
Wisborough Green, silty clay loam| 2.26 5.7 470.0 |21000 |0.93
Champaign, silty clay loam 2.15 6.2 700.0 |33000 [0.94
18 Acres, sandy loam 1.80 7.4 90.0 5000 0.76
Speyer 2.1, sand 0.62 6.5 29.5 4762 0.84
Speyer 2.2, loamy sand 2.32 6.2 71.7 3091 0.84
Speyer 2.3, loamy sand 1.22 6.9 37.7 3092 0.84
Soil 2.1, sand 0.70 5.9 66.4 9486 |- 9486 1.00
Soil 2.3, loamy sand 1.34 6.3 76.5 5709 |- 5709 1.00
Soil F3,sandy loam 1.20 7.3 544 4533 |- 4533 1.00
Arithmetic mean (n = 20) 15388 |0.93
pH dependency No -
Metabolite AMPA
Soil Type OC % Soil pH | Ky Koc K Ktoc 1/n
(H0) | (ML/g) | (mL/g) | (mL/g) |(mLig)
SLI Soil #1, ¢ay loam 2.09 7.7 77.1 3640 0.79
SLI Soil #2, &and 18.68 4.7 1570.¢’ | 831" |0.9"
SLI Soil #4, sand 1.33 7.4 15.7 1160 0.75
SLI Soil #5, ¢ay loam 0.93 7.6 53.9 5650 0.79
SLI Soil #9, bamy sand 1.57 6.3 110.0 |6920 0.77
SLI Soil #11, and 0.29 4.6 73.0 24800 |0.79
Lilly Field, sand 0.29 5.7 133.0 |45900 |0.86
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Visalia, @andy loam 0.58 8.4 10.0 1720 0.78
Wisborough Greenjlsy clay loam 2.26 5.7 509.0 [22500 |0.91
Champaign, ity clay loam 2.15 6.2 237.0 |[11100 |0.86
18 Acres, sandy loam 1.80 7.4 74.2 4130 0.84
Schwalbah, silt loam 1.59 6.1 137.4 |8642 0.98
Hofheim, silt loam 1.24 6.1 87.9 7089 0.92
BergenEnkheim, silty clay 2.25 8.3 33.9 1507 0.91
Soil 2.1, sand 0.90 5.8 16.7 1861 0.6650
Soil 2.2, bamy sand 2.30 6.2 189.7 |8248 0.5506
Soil 3A, aandy sily loam 2.60 7.6 29.1 1119 0.67109
Arithmetic mean (n = 16) 9749 0.81
pH dependency No -

Y Not included for calculation of statistics (mean values, correlations) due to higlt@@nt

Mobility in soil (Annex IIA, point 7.1.3, Annex IlIA, point 9. 1.2)

Column leaching

Aged residues leaching

1% study (glyphosate):

7 soils, Eluation : 508 mm water
Leachate:0.03- 6.58% of applied radioactivity in
leachate

2" study (glyphosate):

3 soils, Eluation: 200 mm water
Leachate0.12- 1.45%o0f applied radioactivity in
leachate

3 study (glyphosate):

3 soils

Leachate: <1 pg/k 2.6 pg/Lglyphosate derivatives
4" study (glyphosate trimesium):

3 soils, Eluation: 200 mm water

Leachate: <2% of applied glyphosatanesium

1% study (glyphosate):

1 sand sai

Aged for (d): 8 days

Eluation (mm): 380mm over 48 h

¢ distribution after 8 days: Glyphosate: 48.6% of
applied radioactivity, AMPA: 21.45% of applied
radioactivity, norextractable: 1.65% of applied
radioactivity, CQ: 2.35% of applied radioactivity

2" study (glyphosatérimesium):

1 sand soil

Aged for (d): 30d

Eluation (mm): 200 mm water over 48 h

14C distribution after 30 days: Glyphosdf€: 52 %
extractable (AMPA 26 %), 12 % unextractable, 33 %
CO,; TMS-YC: 10 % extractable, 21 Unextractate, 57
% CQ

0.1% / 0.5% (Glyphosate /TMS) of applied radioactivi
in leachate
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Lysimeter/ field leaching studies

PEC (soil) (Annex IlIA, point 9.1.3)

Parent
Method of calculation

Application data

No lysimeter or field leaching studies submitted

ESCAPE 2.0: input pameters

k1 0.0384 (D rast(d): 18.05 days)

k2 0.0037 (DT siow(d): 187.34 days )

g 0.575

Kinetics: DFOP (best fit, trial Kleinzecher/ Germany)

Field: worst case kinetics (best fit) from field studies
(not normalized)

Crop: allcrops
Depth of soil layer: 5 cm for PEga

20 cm for PEGaeascOncentration for annual crops
5 cm forPEG,aeaucoOncentration for permanent crops

Soil bulk density: 1.5 g/ctn
% plant interception: 0
Number of applications: 1

Application rate: 430 g as/ha (maximum application
rate per halyear for all crops as worst case approach

0.2140mg/kg after 10 years
PEGecw (PEGiia + plateau concentration)
5.974mg/kg

permanent

crops (tillage depth
0.8562 mg/kg after 10 years
PEGcw (PEG.ia *+ plateau concentration.)
6.6162mg/kg

5 ocn

PEC, Single Single Multiple Multiple
application application application application
(mg/kg) Actual Time weighted Actual Time weighted
average average
Initial 5.7600 -
Shortterm 24 h | 5.6262 5.6931 - -
2d 5.4971 5.6274 - -
4d 5.2524 5.5005 - -
Long term 7 d 4.9167 5.3211 - -
28d | 3.3372 4.3549 - -
50d | 2.5201 3.7072 - -
100d | 1.7621 2.8902 - -
Plateau concentration annual (tillage  depth 20 cm):
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Application data

PEC,

(mg/kg)

Initial

Short term 24 h

Longterm 7d

Plateau concentration

Application data

(mg/kg)

Initial

Short term 24 h

Crop: all crgs
Depth of soil layer: 5 cm for PEfga

20 cm for PEGaea,cOncentration for annual crops
5 cm for PEGaeaucOncentration for permanent crops

Soil bulk density: 1.5 g/cth

% plant interception: 0

Number of applications: 1

Application rate: 2 x 280 g as/ha , interval 21 days

Single Single Multiple Multiple

application application application application

Actual Time weighted Actual Time weighted
average average

4.7514 -

4.6524 4.7019 - -

4.5568 4.6533 - -

4.3755 4.5593 - -

4.1263 4.4263 - -

2.9408 3.7186 - -

2.3084 3.2353 - -

1.6779 2.7075 - -

annual  crops

4.957mg/kg

(tllage depth 20 cn
0.2058mg/kg after 10 years
PEGecu (PEGiia + plateau concentration)

5.5746mg/kg

permanent crops
0.8232mg/kg after 10 years
PEGecu (PEGhia + plateau concentration.)

(tilage depth 5 cn

Crop: all crops
Depth of soil layer: 5 cm for PEC initial

20 cm for FEC,eacONcentration for annual crops
5 cm forPEG,aeaiCONcentration for permanent crops

Soil bulk density: 1.5 g/cth

% plant interception: 0

Number of applications: 1
Application rate: 1 x 1080 g as/ha

Single Single Multiple Multiple

application application application application

Actual Time weighted Actual Time weighted
average average

1.440 -

1.4065 1.4233 - -

1.3742 1.4068 - -
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PEC,

(mg/kg)

4d

Longterm 7d

Plateau concentration

28d
50d
100d

Application data

PEC

(mg/kg)

Initial

Short term 24 h

2d
4d

Long term 7 d

Plateau concentration

28 d
50d
100d

Single Single Multiple Multiple
application application application application
Actual Time weighted Actual Time weighted
average average
1.3131 1.3751 - -
1.2291 1.3302 - -
0.8340 1.0886 - -
0.6297 0.9266 - -
0.4402 0.7223 - -
annual crops (tillage depth 20 cn
0.0535 mg/kg after 10 years
PEGe¢w (PEG.ia + plateau concentration)
1.4935mg/kg
permanent crops (tillage depth 5 cn
0.2138 mg/kg after 10 years
PECc¢w (PEGhia *+ plateau concentration.)
1.6538mg/kg
Crop: cereals
Depth of soil layer: 5 cm for PEfga
20 cm for PEGaeascOncentration for annual crops
Soil bulk density: 1.5 g/cth
% plantinterception: 90
Number of applications: 1
Application rate: 1 x 2160 g as/ha , grarvest
Single Single Multiple Multiple
application application application application
Actual Time weighted Actual Time weighted
average average
0.2880 -
0.2813 0.2847 - -
0.2748 0.2814 - -
0.2626 0.2750 - -
0.2458 0.2660 - -
0.1668 0.2177 - -
0.1259 0.1853 - -
0.0880 0.1445 - -
annual crops (tillage ddpt 20 cm):

0.2987mg/kg

0.0107mg/kg after 10 years
PEGcw (PEGuia *+ plateau concentration)
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Application data Crop: oil seed rape

Depth of soil layer: 5 cm for PEfga

20 cm for PEGaea,cOncentration for annual crops
Soil bulk density: 1.%/cnt

% plant interception: 80

Number of applications: 1

Application rate: 1 x 2160 g as/ha , grarvest

PEC, Single Single Multiple Multiple
application application application application
(mg/kg) Actual Time weighted Actual Time weighted
average average

Initial 0.576 -
Shortterm 24 h | 0.5626 0.5693 - -

2d 0.5497 0.5627 - -

4d 0.5252 0.5500 - -
Long term 7 d 0.4916 0.5321 - -

28d | 0.3336 0.4354 - -

50d | 0.2519 0.3706 - -

100d | 0.1761 0.2889 - -

annual crops (tillage depth 20 cm)
0.0214 mg/kg after 10 years

PEGcw (PEGuia + plateau concentration)
0.5974mg/kg

Plateau concentration

Application data Crop: orchard crop, vines, citrus & tree nuts

Depth of soil layer: 5 cm for PE§ga

5 cm for PEGiaeascONCENtrationdr permanent crops
Soil bulk density: 1.5 g/cth

% plant interception: 0

Number of applications: 3

Application rate: 3 x 2880 g as/ha , interval 28 days
Soil relevant application rate*: 3 x 960 g as/ha

*Because applications are made to the intnas (inne
strips between the trees within a row) application rate
per ha are expressed penit of treated surface arethe
actual application rate per ha orchard or vineyard will
roughly only be 336

PEC, Single Single Multiple Multiple
application applicatbn application application
(mg/kg) Actual Time weighted Actual Time weighted
average average
Initial 2.5490 -
Shortterm 24 h | 2.5031 2.5260 - -
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PEC, Single Single Multiple Multiple
application applicaton application application
(mg/kg) Actual Time weighted Actual Time weighted
average average
2d 2.4587 2.5035 - -
4d 2.3744 2.4599 - -
Longterm 7d 2.2582 2.3980 - -
28d | 1.6966 2.0670 - -
50d | 1.3837 1.8440 - -
100d | 1.0422 1.6473 - -
Plateau concentration permanent crops (tillage depth 5 cn
0.5159 mg/kg after 10 years
PEGe¢w (PEG.ia + plateau concentration)
3.0648mg/kg
Application data Crop: orchard crop, vines, ais & tree nuts
Depth of soil layer: 5 cm for PEfga
5 cm for PEGiaeascONcentration for permanent crops
Soil bulk density: 1.5 g/cfn
% plant interception: 0
Number of applications: 3
Application rate: 3 x 2880 g as/ha , interval 28 days
Soil relevam application rate*: 3 x 1440 g as/ha
*Because applications are made round base of trunk
to the intrarows (inner strips between the trees within
row) application rates per ha are expressedypet of
treated surface arethe actual applicatiorate per ha
orchard or vineyard will roughly only be 38 - 50 %)
PEC) Single Single Multiple Multiple
application application application application
(ma/kg) Actual Time weighted Actual Time weighted
average average
Initial 3.8235 -
Shortterm 24 h | 3.7546 3.7890 - -
2d 3.6881 3.7552 - -
4d 3.5617 3.6898 - -
Long term 7 d 3.3873 3.5970 - -
28d | 2.5449 3.1005 - -
50d | 2.0755 2.7661 - -
100d | 1.5633 2.4709 - -

Plateau concentration

permanent crops (tillage depth 5 cn
0.7738 mg/kgafter 10 years

PEGcw (PEG.tia + plateau concentration)
4.5973mg/kg
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Metabolite AMPA

Method of calculation

Application data

Molecular weight relative to the parent: 0.657
DTso (d): 633 days (k 0.0013)
Kinetics: SFO (best fit, trial Unzhorst/ Germany)

Field: Maximun value from field studies (not
normalized)

Application rate assumed: 1527 g as/ha (assumed AN
is formed at a maximum of 53.8 % of the applied dos

PEC Single Single Multiple Multiple
application application application application
(mg/kg) Actual Time weighted Actual Time weighted
average average
Initial 2.0360 -
Shortterm 24 h | 2.0338 2.0349 - -
2d 2.0315 2.0338 - -
4d 2.0271 2.0315 - -
Long term 7 d 2.0205 2.0282 - -
28d | 1.9745 2.0051 - -
50d | 1.9275 1.9813 - -
100d | 1.8248 1.9285 - -
Plateau concentration annual crops (tillage depth 20 cm
1.0359mg/kg after 10 years
PECycc (PEGitia + plateau concentration)
3.0719mg/kg
permanent crops (tilage depth 5 cn
4.1437mg/kg after 10 years
PEGc (PEGhtia *+ plateau concentration)
6.1797mg/kg
Route and rate of degradation in water (Annex IIA, point 7.2.1)
Hydrolytic degradation of the active substance al Glyphosate:
metabolites > 10 % pH 5: stable (25°C)
pH 7: stable (25°C)
pH 9: stable (25°C)
Glyphosate trimesium:
pH 5: stable (25°C and 40°C)
pH 7: stable (25°C and 40°C)
pH 9: stable (25°C and 40°C)
AMPA:
no data
Photolytic degradation of active substance and | Glyphosate:
metabolites above 10 % DTso (experimental): 33 d (at pH 5), 69d (@i 7), 77 d
(at pH 9)
Metabolite AMPA: 16% max (at pH5), 11.6% max. (af
pH 7), 6.5% max. (at pH 9)
Glyphosate trimesium:
DTs0(37°N): 81 d (at pH 7), TMS cation: stable
Quantum yield of direct phototransformation in | Not determined
water atS > 290 nm
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Readily biodegradable

(yes/no)

No
OECD 301F : < 60 % after 28 days)

OECD 302B : 0 2 % after 28 days

Degradation in water / sediment

Parent Distribution: max.61.4% in sediment after 14 days
Glyphosate
Persistence endpoin| Modelling endpoints
at Level RI at Level RI
Study System SFO
4) 4) 4)
Model zgf’os) zggos) DTso” Model (S;j';os) Do
y: y: (days) y
Glyphosate (total system)
Bowler & | Cache FOMC |[8.47 |45.89 13.82) | FOMC | 13.8%
Johnson (1999) ["pytan DFOP | 210.66 | 976.54 | 294.1% | DFOP | 329.&°
Loamy FOMC | 70.48 | o ) 3 3
Mollerfeld & | Sediment
Rémbke (1993)
Sandy HS 16.03 |346.81 |104.46 |HS 154.19
Sediment
Heintze Creek SFO 16.78 | 55.74 16.78 SFO 16.78
(1996) Pond HS 67.45 | 281.39 |84.76) |HS 92.4%
TNO FoMc |93.06 |>1000 | 30120 | 9 3
Muttzall (1993)
Kromme Rijn | DFOP | 28.86 |232.92 |70.16° |DFOP | 88.67
Minimum - - 13.82 13.82
Maximum - - 301.20 329.85
Geometric mean (n #6”) - - 74.52 67.74
Glyphosate (water phase)
Bowler & | Cache HS 498 |26.84 8.08” SFO 6.94
Johnson (1999) ["pytan FOMC |825 | 7240 |21.8P |FOMC |21.80
Loamy FOMC [1.06 |2411 |7.28 |Fomc |7.26"
Mollerfeld & | Sediment
Rémbke (1993
(1993) ["Sandy DFOP |203 |2263 |6.8% DFOP | 6.82
Sediment
Heintze Creek SFO 13.15 | 43.67 13.15 SFO 13.15
(1996) Pond HS 1.00 | 26.89 8.10" HS 8.10"
TNO 3 ) ) ) 3 3
Muttzall (1993) Kromme Rin 3 3 3 3 E E
Minimum - - 6.82 6.82
Maximum - - 21.81 21.81
Geometric mean (n = 6) - - 9.88 9.63
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Glyphosate (sediment phase):
Bowler g | Cacte SFO [34.05 [113.10 |[34.05 |SFO 34.05
Johnson (1999) [putan 3 ) ) ) 3 3
Loamy 3 3 3 3 3) 3)
Mollerfeld & | Sediment
Rombke (1993) [Sandy -
6 3 3
Sediment FOMC | 383.86 | o
Heintze Creek - 7 7 -7 - -
(1996) Pond 3) 3) 3) 3) 3) 3)
TNO 3 3 3 3) 3 )
Muttzall (1993) _
Kromme Rijn SFO 75.61 251.16 75.61 SFO 75.61
Minimum - - 34.05 34.05
Maximum - - 75.61 75.61
Geometric mean (n 2) - - Y Y

1) Backcalculated from DT90 of pphasic model (DT90/3.32)

2) Calculated from slower-kate
3) no reliable fit achieved

4) DT50 = degradation DT50 for total system, Dissipation DT50 for water and sediment phase
5) Back-calculated SFO tderive endpoints for P criteria (SFO DT50 = DT90/3.32)
6) Back-calculation of SFO DT50 not possible

7) Not calculated, since a sufficient number of DT50 values were not available

8) Number of values for deriving persistence endpoint (SFO DT50) and thdlimpéedpoint

Metabolite AMPA

Distribution: max.15.7% AR in water afterl4 d, max.18.7% AR in sediment afte

58d
Persistence endpoin| Modelling endpoints
at Level RI at Level RI

Stud System

’ ’ Model zigi;):) ([()jg‘;j’:) [S)ES{‘) Model [S)?Z“)

(days) (days)

AMPA (total system)
Feserziigner | Ruckhaltebecken FOMC | 13.80 | 1513.00| 455.72 | DFOP | 102.87
(2002) Schaphysen 3 3 3 3 3 3
Knoch Bickenbach HS 10.54 |191.25 [ 57.6 |HS 77.83
(2003) UnterWiddersheim | HS 77.36 | 30719 | 9253 |HS 98.98
Knoch & | Bickenbach HS 4453 [205.21 | 61.8°P |HS 69.37
2‘32,'3; UnterWiddersheim FOMC | 20.13 | 885.03 | 266.58 | -2 3
McEwen A - 2 - - - 2
(2004b) B i) ) ) ) ) )
Minimum - - 57.61 69.31
Maximum - - 455.72 102.87
Geometric mean (n = 5/ - - 131.97 86.09
AMPA (water phase)
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FeserZiigner | Ruckhaltebecken FOMC | 220 [2250 |6.78 FOMC |6.78’
(2002) Schaphysen FOMC | 1.00 | 7.80 | 2.35 FOMC | 2.35”
Knoch Bickenbach DFOP | 254 [4757 |1433 |DFOP |1433
(2003) UnterWiddersheim | FOMC | 2.13 | 26.31 | 7.92 | FOMC | 7.9
Knoch & | Bickenbach DFOP | 6.59 51.47 | 1550 | DFOP 15.50”
Spirlet
(1999) UnterWiddersheim HS 2.02 17.15 | 5.17 HS 517
McEwen A FOMC [ 0.69 |8.87 2.67 FOMC | 2.67)
(2004Db) B DFOP | 1.28 | 6.87 207 | DFOP |2.07
Minimum - - 2.07 2.07
Maximum - - 15.50 15.50
Geometric mean (n = 8) - - 5.47 5.47

AMPA (sediment phase)

FeserZiigner | Ruckhaltebecken ) 3 ) 3 3 3
(2002) Schaphysen 3) 3) 3) 3) 3 3)
Knoch Bickerbach R R R R 3 R
(2003) UnterWiddersheim R ) ) ) R k)
Knoch & | Bickenbach ) 3 ) 3 ) 3
a%gg; UnterWiddersheim 3 3 3 3 3 3)
McEwen A 9 R 3 ) ) )
(2004b) B ) ) 6) 6) ) B)

1) Backcalculated from DT90 of bphasic model (DT90/3.32)

2) Calculated from

slower-kate

3) no reliable fit achieved
4) DT50 = DegT50 for total system but DT50 for water and sediment phase
5) Back-calculated SFO to derive endpoints for P criteria (SFO DT50 SOIBI32)
6) excluded from kinetic evaluation due to analytical problems
7) Number of values for deriving persistence endpoint (SFO DT50) and the modelling endpoint

8) excluded from kinetic evaluation due to different amounts of AMPA in the sediment gkpotte study

Metabolite
HMPA

Distribution: 10.0% & 7.5% max. in water after 61 & 100 d (consecutive data points)

Mineralisation and non extractable residues

Water / sediment | pH pH | Mineralisation Non-extractable Non-extractable residues
system water |sed. |y o4 after n d residues in sed. max in sed. max x % after n d
phase (end of the stidy) |X% afternd (end of the study)

Cache 8.2 8.1 [47.9 (100 d) 13.5 (100 d) 13.5 (100 d)

Putah 8,4 7,5 |5.9 (100 d) 20.3 (58 d) 16.7 (100 d)

Bickenbach 8.6 7.8 |235 (100 d 22.0 (100 d) 22.0 (100 d)

Unter Widdersheim| 8.6 7.7 |17.8 (100 d) 13.6 (100 d) 13.6 (100 d)

Creek - 6.64 |14.77 (120 d) 17.15 (120 d) 17.15 (120 d)

Pond - 7.85 {30.08 (120d) 49 (120d) 49 (120d)

EFSA JournaR01513(11):4302

71




~ efsam

European Food Safety Authority

Peerreview of the pesticide risk asseent of the active substance glyphc

TNO 7,6 5.8 (91d)

35.1 (91 d) 35.1(91 d)

Kromme Rijn 7,2 25.7% (91 d)

30.5 (91 d) 30.5 (91 d)

PEC surface water and PEC sediment (Annex IlIA, point 9.2.3)

Parent
Parameters used in FOCL)Step 1 and 2

Version control no. of FOCUS calculator: Step1
(version 2.1)

Molecular weight{g/mol): 169.07
Water solubility (mg/L):10500 (pH2, 20 °C)
Koc (L/kg): 15844

DTso so0il (d): 20.51days (Laboratory, geometric mean
SFO at 20°C and pE)

DTso water/sediment system (d): 67.74 d (SFO,
geometric mean at 20°C)

DTsowater (d): 67.74 d (Dg value of total system)
DTsosediment (d)67.74 d (DEq value of total system)

Parameters used in FOCLStep 3

Version
(version 3.1)
Vapour pressuret.31 10°Pa (calculated at 25°C)
Koc (L/kg): 15844 (arithmetienean)

1/n: 0.91 (arithmetic meary)

DTso s0il (d): 20.51 (Laboratory, geometric mean, SF(
at 20°C and pR)

DTsowater (d): 1000 d (default)

DTsosediment : 67.74 d (Dif value of total system,
geometric mean at 20°C)

DTsocrop: 10 days (default)

Y As an outcome of the discussions in the Pesticides Peer
Review Meeting 126 the arithmetic mean Kfoc and 1/n valu
for glyphosate have been amended. The experts agreed th
the EU approval no additional exposure calculations were
necessary, due to thimited effect on the mean endpoints. TH
correct values to be used in future PEC simulations are
Kfoc:15388 and 1/n: 0.93

control no. s of

Application rate

Step 1:

1. Crop: Not crop specific,
crops interception: no interception
number of applications: 1
Application rates4.32 kg a.s./ha
Interval (d):-

Step 2:

1. Crop: Field crops (= Spring & winter cereals, field
beans, maize, spring & winter @eed rape, sugar
beets, vegetables (bulb, fruiting, leafy), grass&
alfalfa & legumes)

Crop interception: no interception
Number ofapplications: 2
Application rates: 2.16 kg a.s./ha
Interval (d): 21

2.  Crop: Appl. Hand (crop < 50 cm) for perennials
Crop interception: no interception
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Main routes of entry

Number of applications: 1
Application rates: 4.32 kg a.s./ha
Interval (d):-

Step 3:

1. Crop: Various Fial Crops (= winter cereals, winte
rape, spring cereals, potatos, spring oilseed, mai
legumes)

Crop interception: Calculated internally by
MACRO or PRZM (Step 3 & 4)

Number of applications: 1 & 2

Application rate: 2.16 kg a.s./ha

Interval (d): 21

Application windows: August November

(1 application) and JulyDecember (2 applications
for autumn applications; Februarivay (1
application) and JanMay (2 applications) for
spring applications The actual dates are set by th
PAT within MACRO and PRZMStep 3 & 4)

Crop: pome/ stone fruit with manually set drift rates fi
application to soil and trunks

Crop interception: Calculated internally by MACRO of
PRZM (Step 3 & 4)

Number of applications:1 & 3

application rate:1 x 2.88 kg a.s./ha & 1 x 2.88 lgy/ha
+2x0.72 kg a.s./ha

Application window: February April

(1 application) and FebruaryMay (3 applications)

Spray drift

FOCUS STEP 1
Scenario

Day after overall
maximum

1 x 4.32 kg a.s./ha, not creggpecific

global maxPEGs (ug/L)

global max PEG.4(ng/kg)

Actual

Actual

Oh

104.81

10300

2 x 2.16 kg/ha to Field crops

;S;L;iOSTEP 2 r?]ziiitfr:qovera” global max PEGy (Ug/L) global max PEG4(1g/kg)
Actual Actual
Northern EU, Ocfeb Oh 2338 3570
Northern EU, MarMay |0 h 18.49 1560
Northern EU, JusBep Oh 18.49 1560
Southern EU, OeFeb Oh 19.14 2900
Southern EU, MarMay |0 h 19.14 2900
Southern EU, Jusep Oh 18.49 2230
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1 x 4.32kg a.s./ha to the trunks of pome/stone fruit (Appl. Ha

FOCUS STEP 2 Day after overall| (P <20 €™)

Scenario maximum global max PEGy (Ug/L) global max PEG4(1g/kg)
Actual Actual

Northern EU, OcfFeb Oh 39.73 4770

Northern EU, MarMay |0 h 39.73 2070

Northern EU, JusSep Oh 39.73 2070

Southern EU, OeFeb Oh 39.73 3870

Southern EU, MarMay |0 h 39.73 3870

Southern EU, Jusep Oh 39.73 2970

FOCUS STEP 3 Water Day after |1X 2.16 kg/ha to winter cereals 2 x 2.16 kg/ha to winter cereals

Scenario body %V;)(rif:‘][:um glggal max global max global max | global max

sw(Hg/L) | PEGsea(Mg/kg) | PEGow(ug/L) | PEGseq(lg/kg)

D1 ditch Oh 13.608 71.425 14.170 117.576

D1 stream |Oh 11.899 7.722 10.293 10.531

D2 ditch Oh 13.622 57.576 12.765 85.108

D2 stream |Oh 12.116 51.082 11.182 73.995

D3 ditch Oh 13.394 6.991 11.777 12.344

D4 pond Oh 0.461 5.694 0.582 9.389

D4 stream |Oh 11.627 2.557 10.054 3.582

D5 pond Oh 0.461 6.024 0.591 9.878

D5 stream |Oh 12.546 4.798 10.849 5.128

D6 ditch Oh 13.566 45.680 12.184 67.199

R1 pond Oh 0.461 7.989 0.592 13.831

R1 stream |Oh 8.850 25.962 7.687 47.807

R3 stream |Oh 12.277 815.228 10.841 1696.174

R4 stream |Oh 8.355 468.878 7.694 214.027

FOCUS STEP 3 Water Day after 1 x 2.16 kg/ha to spring cereald 2 x 2.16 kg/hdo spring cereals

Scenario body ?nv:;f:::um I%I;E)bal max global max global max | global max
Gw(Hg/L) | PEGsea(Hg/kg) | PEGw(Hg/L) | PEGseq(Ha/kO)

D1 ditch Oh 13.546 28.478 11.857 31.442

D1 stream |Oh 11.161 0.975 9.650 1.039

D3 ditch Oh 13.404 7.557 11.751 12.097

D4 pond Oh 0.461 5.319 0.531 8.505

D4 stream |Oh 10.447 0.434 9.033 0.535

D5 pond Oh 0.460 5.224 0.541 8.360

D5 stream |Oh 8.591 0.107 8.977 0.316
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Water 1 x 2.16 kg/ha to spring cereald 2 x 2.16 kg/hdo spring cereals
FOCUS STEP 3 Day after J pring gihélo spring
Scenario body overall global max global max global max | global max
maximum
PEGw(HI/L) | PEGed(Mg/kg) | PEGw(HY/L) | PEGseq(Ha/kg)
R4 stream |Oh 8.809 63.360 7.686 105.090
Water 1 x 2.16 kdha to winter oil seed| 2 x 2.16 kg/ha to winter oil seec
FOCUS STEP 3 Day after | rape rape
i overall
Scenario body maximum | 9lobal max global max global max | global max
PEGw(Hg/L) | PEGseq(Hg/kg) | PEGsw(H/L) | PEGseq(HO/k)
D2 ditch Oh 13.622 57.427 12.345 78.794
D2 stream |Oh 12.116 50.942 10.660 58.093
D3 ditch Oh 13.538 28.639 11.940 40.701
D4 pond Oh 0.461 5.694 0.522 8.657
D4 stream |Oh 11.627 2.557 10.054 3.134
D5 pond Oh 0.461 5.541 0.581 8.693
D5 stream |Oh 12.546 3.617 10.849 4919
R1 pond Oh 0.462 5.193 0.568 8.198
R1 stream |Oh 8.887 7.750 7.684 11.546
R3 stream |Oh 12.490 160.896 10.801 227.865
Water 1 x 2.16 kg/ha to spring oilseed 2 x 2.16 kg/ha to spring oilseed
FOCUS STEP 3 Day after | rape rape
. overall
Scenario body maximum | 9lobal max global max global max | global max
PEGw(Hg/L) | PEGseq(Ma/kg) | PEGsw (Mg/L) | PEGsedHa/kg)
D1 ditch Oh 13.546 28.478 11.857 31.442
D1 stream |Oh 11.161 0.975 9.650 1.039
D3 ditch Oh 13.427 9.793 11.738 12.996
D4 pond Oh 0.461 5.323 0.531 8.509
D4 stream |Oh 10.447 0.434 9.033 0.535
D5 pond Oh 0.460 5.225 0.541 8.362
D5 stream |Oh 8.591 0.107 8.977 0.316
R1 pond Oh 0.463 9.748 0.777 28.795
R1 stream |Oh 8.616 76.161 7.591 366.862
Water 1 x 2.16 kg/ha to potatoes 2 x 2.16 kg/ha to patoes
Scenario body overall global max global max global max | global max
maximum
PEGsw (Mg/L) | PEGsea(Mg/kg) | PEGsw (Ug/L) | PEGsea(g/kg)
D3 ditch Oh 11.115 7.604 9.649 10.454
D4 pond Oh 0.446 4.828 0.526 7.871
D4 stream |Oh 9.298 0.485 8.001 0.615
D6, early app. |ditch Oh 11.205 32.899 9.518 4.286
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FOCUS STEP 3 Water Day after 1 x 2.16 kg/ha to potatoes 2 x 2.16 kg/ha to patoes

Scenario body %Vae;iarzl":um Igallgbal max global max global max | global max
Gow(ug/L) | PEGseq(g/kg) | PEGsw(Ug/L) | PEGseq(Ha/k)

D6, late app. ditch Oh 11.205 32.899 9.743 31.731

R1 pond Oh 0.447 6.964 0.569 14.265

R1 stream |Oh 7.685 35.792 6.634 110.556

R2 stream |Oh 10.115 46.144 8.742 1730.618

R3 stream |Oh 10.824 26.095 9.360 54.887

FOCUS STER Water | pay after |1 X 2.16 kg/ha to maize 2 x 2.16 kg/ha to maize

Scenario body ?nvaexri"’r‘gum glgbal max global max global max | global max
Gow(Mg/L) | PEGsea(Mg/kg) | PEGsw (Ug/L) | PEGsea(Hg/kg)

D3 ditch Oh 11.102 7.605 9.644 10.945

D4 pond Oh 0.446 5.156 0.517 8.237

D4 stream |Oh 9.064 0.376 7.800 0.469

D5 pond Oh 0.446 5.022 0.551 7.891

D5 stream |Oh 9.802 0.423 8.443 0.507

D6 ditch Oh 11.110 8.379 9.646 10.476

R1 pond Oh 0.447 6.931 0.569 14.217

R1 stream |Oh 7.685 35.102 6.634 109.876

R2 stream |Oh 10.223 24.159 8.810 678.650

R3 stream |Oh 10.825 244,954 9.392 244.742

R4 stream |Oh 7.682 60.609 6.621 393.570

FOCUS STEP 3 Water Day after 1 x 2.16 kg/ha to legumes 2 x 2.16 kg/ha to legumes

Scenario body ‘r)nV:Xriar‘gum glgbal max global max global max | global max
Gow(Mg/L) | PEGseq(g/kg) | PEGow(Hg/L) | PEGseq(HO/k)

D3 ditch Oh 11.103 7.575 9.640 9.281

D4 pond Oh 0.446 5.149 0.479 8.234

D4 stream |Oh 9.064 0.376 8.154 0.585

D5 pond Oh 0.446 5.062 0.523 8.088

D5 stream |Oh 7.453 0.0929 7.751 0.273

D6 ditch Oh 11.110 8379 9.646 10.476

R1 pond Oh 0.446 8.786 0.648 14.159

R1 stream |Oh 7.710 73.485 6.502 100.506

R2 stream |Oh 10.198 678.046 8.765 196.543

R3 stream |Oh 10.828 244.935 9.330 505.314

R4 stream |Oh 7.678 208671 6.611 344.072
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Water 2.88 kg/ha 2.88 +0.72 + 0.72 kg/ha
FOCUS STEP 3 Day after | to pome/stone fruit to pome/stone fruit
Scenario body ?nvae;ﬁﬂum global max global max global max | global max
PEGw(MO/L) | PEGed(Hg/kg) | PEGsw(Mg/L) | PEGsed(Ha/kg)
D3 ditch Oh 6.209 4.161 4.537 6.484
D4 pond Oh 0.213 2.500 0.238 4.802
D4 stream |Oh 4.594 0.137 3.748 0.446
D5 pond Oh 0.213 2.459 0.245 4.764
D5 stream |Oh 3.971 0.0495 3.811 0.242
R1 pond Oh 0.213 2.531 0.252 4.820
R1 stream |Oh 6.505 1.605 2.978 3.179
R2 stream |Oh 5.358 3.725 3.937 5.612
R3 stream |Oh 5.794 2.117 4.203 4.378
R4 stream |Oh 4.063 17.616 2981 25.323

Metabolite AMPA
Parameters used in FOCLJStep 1 and 2

Parameters used in FOCLJStep 3

Molecular weight (g/mol): 111
Water solubility (mg/L): 1050QpH 2, 20°C)- water
solubility of parent

Max. occurrence in soil & water/sediment system:
Soil: max. 50.1%

Water/sediment: max. 27%

Koc (L/kg): 9749

DTso s0il (d): 88.84 days ((Laboratory, geometric mea|
SFO at 20°C and pE)

DTso water/sedimensystem (d): 86.09 days (SFO,
geometric mean, n = 5)

DTsowater (d): 86.09 days (;f value of total system)
DTso sediment (d): 86.09 days (pvalue of total
system)

not performed
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Application rate

Main routes of entry

Step 1:
1.

Step 2:
1.

Crop: Not cop specific,

crops interception: no interception
number of applications: 1
Application rates: 4.32 kg a.s./ha
Interval (d):-

Crop: Field crops (= Spring & winter cereals, field
beans, maize, spring & winter @ked rape, sugar
beets, vegetabldbulb, fruiting, leafy), grass&
alfalfa & legumes)

Crop interception: no interception

Number of applications: 2

Application rates: 2.16 kg a.s./ha

Interval (d): 21

Crop: Appl. Hand (crop > 50 cm) for perennials
Crop interception: no interception

Number ofapplications: 1

Application rates: 4.32 kg a.s./ha

Interval (d):-

Spray drift

FOCUS STEP 1
Scenario

Day after overall
maximum

1 x 4.32 kg a.s./ha, not creggpecific

global max PEGy (ug/L)

global max PEG.4(ng/kg)

Actual

Actual

Oh

40.90

3300

2 x 2.16 kg/ha to Field crops

;S;iﬁOSTEP 2 E\:/(iitfr;overall global max PEGy (ug/L) global max PEG.4(ng/kg)
Actual Actual

Northern EU, Ocfeb Oh 15.76 1520

Northern EU, MarMay |0 h 6.67 628.4

NorthernEU, JunSep Oh 6.67 628.4

Southern EU, OeFeb Oh 12.73 1220

Southern EU, MarMay |0 h 12.73 1220

Southern EU, Jusep Oh 9.70 924.0

FOCUS STEP 2

Day after overall

1 x 4.32 kg/ha to to the trunks of pome/stone fruit (Appl. Hani

(crop <50 cm))

Scenario maximum global max PEGy (ug/L) global max PEG.4(1g/kg)
Actual Actual

Northern EU, Octeb Oh 17.16 1640

Northern EU, MarMay |0 h 7.32 685.1

Northern EU, JusSep Oh 7.32 685.1

Southern EU, OeFeb Oh 13.88 1320
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1 x 4.32 kg/ha to to the trunks of pome/stone fruit (Appl. Hani
(crop < 50 cm))

FOCUS STEP 2 Day after overall

Scenario maximum global max PEGy (Ug/L) global max PEG4(1g/kg)
Actual Actual

Southern EU, MarMay |0 h 13.88 1320

Southern EU, Jusep Oh 10.60 1000

Metabolite HMPA

Parameters used in FOCLIStep 1 and 2

Parameters used in FOCL)Step 3

Application rate

Main routes of entry

Molecular weight (g/mol): 112

Water solubility (mg/L): not relevant, only maximum
values were determined

Max. occurrence in soil & water/sedinesystem:

Soil: 0%

Water phase: max. 10%

Koc (L/kg): not relevant, only maximum values were
determined

DTso s0il (d): not relevant

DTso water/sediment system (d): not relevant, only
maximum values were determined

DTsowater (d): not relevant, only memum values were
determined

DTs sediment (d): not relevant, only maximum values
were determined

not performed

Step 1:

1. Crop: Not crop specific,
crops interception: no interception
number of applicatins: 1
Application rates: 4.32 kg a.s./ha
Interval (d):-

Step 2:

1. Crop: Field crops (= Spring & winter cereals, fielg
beans, maize, spring & winter gked rape, sugar
beets, vegetables (bulb, fruiting, leafy), grass&
alfalfa & legumes)

Crop interceptionno interception
Number of applications: 2
Application rates: 2.16 kg a.s./ha
Interval (d): 21

2. Crop: Appl. Hand (crop > 50 cm) for perennials
Crop interception: no interception
Number of applications: 1
Application rates: 4.32 kg a.s./ha
Interval (d):-

Formation in water
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FOCUS STEP 1
Scenario

Day after overall
maximum

1 x 4.32 kg a.s./ha, not crgpecific

global max PEGy (Mg/L)

global max PEG4(1g/kg)

Actual

Actual

Oh

6.71

696

FOCUS STEP 2

Day after overall

2 x 2.16 kg/ha to Field crops

global max PEGy (ug/L)

global max PEG.4(ug/kg)

Scenario maximum
Actual Actual

Northern EU, OcFeb Oh 1.22 196
Northern EU, MarMay |0 h 1.22 86.8
Northern EU, JusSep Oh 1.22 86.8
Southern EU, OeFeb Oh 1.22 160
Soutern EU, MarMay |0Oh 1.22 160
Southern EU, Jusep Oh 1.22 123

FOCUS STEP 2

Day after overall

1 x 4.32 kg/ha to the trunks of pome/stone fruit (Appl. Hand (

<50 cm))

Scenario maximum global max PEGy (Mg/L) global max PEG4(1g/kg)
Actual Actual
Northern EU, Octeb Oh 2.63 294
Northern EU, MarMay |0 h 2.63 128
Northern EU, JusSep Oh 2.63 128
Southern EU, OeFeb Oh 2.63 238
Southern EU, MarMay |0 h 2.63 238
Southern EU, JuSep Oh 2.63 183
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PEC groundwater (Annex IlIA, point 9.2.1)

Method of calculation and type
of study €.g.modelling, field
leaching, lysimeter)

Modelling using FOCUS model with appropriate FOG\Scenarios
according to FOCUS guidance:

Model: FOCUS PELMO 4.4.3

Scenarios: Chateaudun, Hamburg , Jokioinerentémiinster, Okehampton
Piacenza, Porto, Sevilla, Thiva

Crops: Winter cereals, spring cereals, potatoes, pome fruit (apples)

Input parameters for glyphosate:
DTso: Geometric mean of the RJvalues of all soils20.51d (normalisation
to 20 C and pF2 wih Q10 = 2.58)

Ko Arithmetic mean of the Koc values of all soils: 15844 ﬁ’\l/g

Freundlich exponent (1/n): Arithmetic mean of the 1/n values of all soils]
0.914’

Plant uptake factor: 0 (worst case assumption)

D As an outcome of the discussions in thetReles Peer Review Meeting 126 the
arithmetic mean Kfoc and 1/n values for glyphosate have been amended. The €
agreed that for the EU approval no additional exposure calculations were neces
due to the limited effect on the mean endpoints. ddreect values to be used in
future PEC simulations are Kfoc:15388 and 1/n: 0.93

Input parameters for the metabolite AMPA:
DTso. Geometric mean of the RJvalues of all soils88.84 d (normalisation
to 20" C and pF2 with Q10 = 2.58)

Koe Arithmetic mearof the Koc values of all soils: 9749 ml/g

Freundlich exponent (1/n): Arithmetic mean of the 1/n values of all soils:
0.853

Formation fraction: 0.36
Plant uptake factor: 0 (worst case assumption)

2 As an outcome of the discussions in the Pesticidesiaéew Meeting 126 the
arithmetic mean 1/n value for AMPA has been amended. The experts agreed th
the EU approval no additional exposure calculations were necessary, due to the
limited effect on the mean endpoints. The correct arithmetic mean L teabe
used in future PEC simulations is 0.81

Application rate

Application rate (maximum yearly for all crops): 4320 g/ha

Appli- Min. N
Crop FOCUSw. | cation rate| VO O | interval Appllgatlon
crop (g /ha) appl. (@) period
Various crops ) .
(autumn Winter 2160 5 21 Preplanting
cereals /pre-emergence
appl.)
Various crops . .
(spring + Spring 2160 2 21 Preplanting
cereals /pre-emergence
autumn appl.)
Various crops Preplanting
2160
spring appl. pre-emergence
(spri 1) Potatoes 2 21 /
Orchards, . 2880/
. . Pome fruit Postemergence
citrus, vines, (apples) 720/ 3 28 of weeds
tree nus PP 720
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PECsw - FOCUS modelling results (88 percentile annual average concentration at 1 m)

Scenario Parent (ug/L) Metabolite (ug/L)
Glyphosate AMPA
FOCUS Chateaudun <0.001 <0.001
PELMO Hamburg <0.001 <0.001
4.4.3/ winter | Jokioinen <0.001 <0.001
cereals Kremsmiinster <0.001 <0.001
Okehampton <0.001 <0.001
Piacenza <0.001 <0.001
Porto <0.001 <0.001
Sevilla <0.001 <0.001
Thiva <0.001 <0.001
FOCUS Chateaudun <0.001 <0.001
PELMO Hamburg <0.001 <0.001
4.4.3/ spring | Jokioinen <0.001 <0.001
cereals Kremsmiunster <0.001 <0.001
Okehampton <0.001 <0.001
Porto <0.001 <0.001
FOCUS Chateaudun <0.001 <0.001
PELMO Hamburg <0.001 <0.001
4.4.3/ Jokioinen <0.001 <0.00L
potatoes Kremsmunster <0.001 <0.001
Okehampton <0.001 <0.001
Piacenza <0.001 <0.001
Porto <0.001 <0.001
Sevilla <0.001 <0.001
Thiva <0.001 <0.001
FOCUS Chateaudun <0.001 <0.001
PELMO Hamburg <0.001 <0.001
4.4.3/ apples| Jokioinen <0.001 <0.001
Kremsminster <0.001 <0.001
Okehampton <0.001 <0.001
Piacenza <0.001 <0.001
Porto <0.001 <0.001
Sevilla <0.001 <0.001
Thiva <0.001 <0.001

Fate and behaviour in air (Annex IIA, point 7.2.2, Anne lll, point 9.3)

Direct photolysis in air
Quantum yield of direct phototransformation

Photochemical oxidative degradation in air

Volatilisation

Not studed - no data requested

Not determined

DTso0f 1.6 hours derived by the Atkinson model
(version 1.92). OH (12h) concentration assumed =
1.5x10cm®

Volatilization from plants and soil surfaces (BBA
guideline): not detectable after 24 hours (n = 2)
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PEC,;:

Method of calculation Glyphosate: vapour pressutk31 x 10° Pa at 25°C;
Henry's Law Constant: 2210 Pa m3 mof (25 °C)
Glyphosate tresium:< 1t 10**Pa (20 °C)Henry's
Law Constant: < 210° Pa n? mol™
- No volatilisation expected from soil and plants
The calculated atmospheric life time of glyphosate is
days, thus long range transport via air can be excludg

PECq

Maximum concentration negligible

Residues requiring further assessment

Environmental occurring residues requiring Soil: Glyphosate, AMPA

assessment by other disciplines (toxicology and | gyrface Water: Glyphosate, AMPAMPA
ecotoxicology) and or requiring consideration for Sediment: Glyphosate, AMPA

groundwater exposure.
Groundwater: Glyphosate, AMPA
Air: Glyphosate

Monitoring data, if available (Annex IIA, point 7.4)

Soil no data

Surface water One study (Member states of European Union plus
Norway and ®itzerland, 2012):

Review of surface water monitoring results throughou
Europe; Glyphosate has been analyzed in 75000 surf
water samples from about 4000 sites (from 12031)
and was detected in 33% of samples, with 23% abovzs
0.1pg/L. The maximum corentrations of glyphosate
acid found in surface water reached from 1.3 to 370
ug/L. The highest glyphosate values in surface water
were detected in Sweden (370 pg/L), Ireland (186 pg
and Belgium (139 ug/L). The main metabolite AMPA
has been analysed ib@ut 56700 samples from nearly
3000 sites (1992011) and was detected in 54% of
samples, with 46% above 0.1 pg/L and maximum
concentrations reaching from 0.22 to > 200 pg/L

Groundwater 1% study (ltaly, 2012):

Investigation of glyphosate concentration8.1 pg/L in

5 groundwater wells in Italy in 2007 and again in four
these wells in 2010/ 2011, glyphosate concentrations
wells allocated to surface water inflow or point source
contamination; for 1 well investigations still ongoing

2" study (Gerrany, 2006):
Officially requested investigation of glyphosate finding
in concentrations 8.1 ug/L in 5 wells and and AMPA
findings in concentrations 6.1 ug/L in 21 wells in

Germany from 2005 2003; Five wells showed inflow
of surface water or bank fibte; one well was affected
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by a waste deposit; one well was located inside a sev
plant and showed influence of waste water; in one we
the sample was contaminated since it serves as

processing water well for a tank filling place. 16 findin
were de to an analysis which was obviously deficient

3% study (The Netherlands, 2010):

two reports on groundwater monitoring in The
Netherlands: in 6 out of 189 wells (report of 2008) an
4 out of 169 wells (report of 2007) glyphosate
concentrations were &1 pg/L; some wells were not
fully protected and contact with surface water may ha|
occurred; Uncertainty was identified regarding the daf
processing; for 6 wells, no explanation could be foung
during this investigation

4" study (Sweden, 2005):

investigation on glyphosate findings in concentrations
0.045 pg/L (1% well) and 0.18 plus 0.03ag/L (2™ well)
of a groundwater catchment between August 2004 ar
February 2005; potential reason is a direct hydrologic
connectivity between surface water aatchllow
groundwater via an artificial drainage systems

5" study (France, 2012):

Glyphosate and AMPA were detected in concentratio
> 0.1pg/L at several groundwater sampling sites
throughout France; 27wells were investigated further;
two sites were notfther investigated due to their low
vulnerability; from the 25 sites, in 19 cases, the
detections in concentrations0>1 pg/L were sporadic
(one sample of several analysis), demonstrating that
contamination was not widespread in the aquifer; in 2
wells used as drinking water supply the contaminatior]
only occurred in one year; at four sites not used as
drinking water supply, the contaminations occurred o
several years, potential causes were not further
investigated

6" study (Member states of Euregn Union plus
Norway and Switzerland, 2012):

Review of groundwater monitoring results throughout
Europe; Glyphosate has been analyzed in 66662 san
from about 675 sites (1998)10) and detected in 1 % g
samples, with 0.64 % above Quij/L; AMPA has ben
analyzed in 51652 samples from 1345 sites (1993
2011) and detected in 2.6 % of samples, with 0.77 %
above 0.1ug/L. The glyphosate detections have been
reported from Denmark (4.7 pg/L) and France @@24L).
Findings > 0.1 g/l have also been measuiadAustria,
Ireland, The Netherlands and the UK:

- Austria: the findings of glyphosate were only in
isolated cases , findings from AMPA were more
frequent; AMPA in 2 spring water samples might a
be related to aminophosphonates from detergents

- France: edy contaminations before 2001 most likel
due to sample contamination or analytical problem
findings from 20012003 and more recent may
warrant further investigation. From a recent study {
analyze the potential contamination of groundwate
with glyphosa&e (and AMPA) at 27 sites from 2007
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Drinking water

2010, it is clear that none of the glyphosate detect
could be attributed to loAgerm contamination of
typical groundwater; majority of detections occurre|
once only and the small number of multiple
detections occued in shallow groundwater (spring
water) or wells unsuitable for groundwater
monitoring, suggesting superficial shoerm
contamination

- Ireland: no clarification for the glyphosate
groundwater findings > 0.1 ug/L presented

- Switzerland: detection of glypkate attributable to
shortterm contamination of shallow groundwater o
spring water

- The Netherlands: glyphosate and AMPA were
detected once each in 10 different wells; 5 of the
results were uncertain (high margins of error of
measured concentration), ahmpling points with
positive detections were in cultivation areas with
sandy or highly sandy soils, samples were taken
mainly from shallow groundwater

- UK: a number of positive samples and high
maximum concentrations were found in Wales ,
which may warranturther investigation

7" study (Spain, 2012):

129 groundwater samples were collected from wells

located in 11 different sampling sites in Catalonia, Sp

in an area with intensive agriculture between May ang

September in 2007, 2008, 2009 and 2011; the

concentrations of glyphosate range from MLQQ to 2.6

ug/L, average: 202 ng/L; the pathways of glyphosate

groundwater are not investigated by the authors, sevg

possible pathways like preferential flow or bank

infiltration, etc. were suggested.

Regubr Federal groundwater monitoring program in
Germany (1992009 & 2011):

89 to 430 samples taken from 1990307, >1500 sample
taken from 2008009 & 2011): glyphosate was not
detected in groundwater in concentratior®. g/l for
many years (1992001,2003, 20062007). In 1996 2
samples (1.46), in 2002 1 sample (0%), in 2004 1
sample (0.9%) and in 2005 5 samples (24) contained
glyphosate in concentrations0>1 pg/L; In 2008
glyphosate concentrations0>1 pg/L were detected in 7
samples (0.8%6), in 2009 in 6 samples (0%) and in
2011 in 7 samples (09%)

One study (2008, selected European countries):

- Belgium, Germany and Ireland: no exceedances >
0lpg/ 1l of glyphosate

- France, The Netherlands and UK: some sporadic
exceedances 0.1u g / | of glyphos
were attributed to problems with the analysis, once
raw water was analyzed instead of rather than
finished drinking water, some exceedances remair|
unclear but there seem to be no indication of a
persistent presende drinking water.

- France and Sweden: some exceedances p 9.1 |
AMPA
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Air

- Denmark: no exceedances > Q.3 / | in p

supplies but some in small private supplies affecte
by shallow groundwater with was rapid infiltration ¢
surface water

- Sweden: some gbhosate and AMPA exceedances
0lpg/ 1l were found in dr
sample details were available

no data

Points pertinent to the classification and proposed labelling with regard to fate and behaviour

data
Candidate for Chronic (long er m) aquatic hazard. (as it is ‘n
EFSA JournaR01513(11):4302 86




~ efsam

European Food Safety Authority

Peerreview of the pesticide risk assgnent of the active substance glyphc

Effects on terrestrial vertebrates (Annex IIA, point 8.1, Annex IlIA, points 10.1 and 10.3)

Species Test substance Time scale End point End point
(mg/kg (mg/kg feed)
bw/day)

Birds

Bobwhite quail Glyphosate acid. Acute 4334 -

(extrapolated
with factor
2.167)

Bobwhite quail AMPA Acute > 2250 -

Bobwhite quail Glyphosate acid Shortterm >5200 -

Bobwhite quail AMPA Shortterm >5620 -

Bobwhite quail Glyphosate acid Long-term 96.3 1000

Mallard duck Glyphosate acid Long-term 125.3 1000

Mammals

Rat Glyphosate acid Acute > 2000 -

Rat Glyphosate acid Long-term 197 -

Rabbit Glyphosate acid Long-term 50 -

Additional higher tier studies

/-

Toxicity/exposure ratios for terrestrial vertebrates (Annex 1A, points 10.1 and 10.3)

Crop and application rate

TERY* | Annex VI
Trigger3

Indicator species/Category? Time DDD
scale (mg/kg)

Screeningi uptake via dietBirds)

All crops (all seeded or transplanted crops)/
Preplanting of crop,

Max. 2 x 2160 g a.s./haMin. 21 d interval
Worst case scenario: Small omnivorous bird

411.60 11

All crops (all seeded crops)/

Post planting/pre emergence of crop,

Max. 1x 1080 g a.s./ha

Worst case scenario: Small omnivorous bird

171.5 25
Acute 10

Cereds pre harvest /crop maturity,
Max. 1x 2160 g a.s./ha 343.0 13
Small omnivorous bird

Oilseed (pre harvest) /Crop maturity
Max. 1x 2160 g a.s./ha 343.0 13
Small omnivorous bird
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Indicator species/Category? Time DDD TER* | Annex VI
scale (mg/kg) Trigger3

Orchard crops (vines, including citrus & and tree nuts)
Post emergare of weeds

137.2 32

Worst case use pattern and worst case scenario
189.2 149

1 x max. 2880 g a.s./ha
3 x max. 1440 g a.s./ha (Interval 28d)
Small omnivorous bird

Tierl —uptake via die{Birds)

All crops (all seeded or transplanted crops)/plegting of
crop, Max. 2x 2160 g a.s./h&, Min. 21 d interval

Worst case scenarios:
Medium herbiv.graniv. birdpigeori Wood pidgeon 31.96 3
(Columba palumbysShortcut value: 22.7, MAF: 1.23, fwa: 2281 4.2
0.53 '
Large herbiv. birdgoosé Pink-foot goose Anser
brachyrhyrthug Shortcut value: 16.2, MAF: 1.23, fwa: 0.5

All crops (all seeded crops)/

Post planting/pre emergence of crop,
Max. 1x 1080 g a.s./ha

13 7.41
Worst case scenarios:

Med. herbiv./ graniv. birdpigeort Wood pidgeor(Columba
palumbus)

Shortcut value: 22.7, fwa 0.53

Cereals pre harvest /crop maturity,
Max. 1x 2160 g a.s./ha

Long-
Worst case scenario: term 25.64 3.8
Small insectivorous birthasserine(Cisticola juncidis
Shortcut value: 22.4, fwa 0.53

Oilseed (prénarvest) /Crop maturity
Max. 1x 2160 g a.s./ha

Worst case scenario: 13.05 /.38
Small granivorous biréfinch’ (Carduelis cannabina)
Shortcut value: 11.4, fwa 0.53

Orchard crops (vines including citrus & and tree nuts)
Post emergence of weeds

Worst @se use pattern and worst case scenario
1 x max. 2880 g a.s./ha 9.6° 10
3 x max. 1440 g a.s./ha, interval 28d (MAF 1.16) /5.6° 17

Worst case scenario
Small graniv. birdfinch’” Serin(Serinus serinus)
Shortcut value: 12.6, fwa 0.53

Higher tier refin ement— uptake via diet (Birds)

The decline of glyphosate residue in grass was characterised using data from 22 residiibdre®erage
DT, for the 22 trials was 2.8 dayBhe 2day time weighted average (twa) for glyphosate in grass foliage
bee used to calculate a refingg.f The 2tday twais calculated to be 0.19 and the refined MAF is 1.
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Indicator species/Category?

Time
scale

DDD
(mg/kg)

TERM*

Annex VI
Trigger3

All crops (all seeded or transplanted crops)plesting of
crop, Max. 2x 2160 g a.s./haMin. 21 d interval

Worst case scenarios:

Medium herbiv.graiv. bird ‘pigeort Wood pidgeon
(Columba palumbysshortcut valu2.7, MAF: 1, fwa:
0.19

Large herbiv. birdgoosé Pink-foot goose Anser
brachyrhynchu shortcut valud 6.2, MAF: 1, fwa: 0.19

Cereals pre harvestrbp maturity,
Max. 1x 2160 g a.s./ha
Small insectivorous birthasserine(Cisticola juncidi3

DATA GAP

Long-
term

6.65
9.32

14.48
10.34

Tier 1- uptake via drinking water (Birds)

Not required

Acute

10

Tier 1—secondary poisoning (Birds)

Not required

Long-
term

Tier 1 —uptake via diefMammals)

All crops (all seeded or transplanted crops)/Blaemting of
crop,
Max. 2x 2160 g a.s./haMin. 21 d interval (MAF 1.14)

Worst case scenarios:

Small herbivorous mammalole’ (Microtus arvalig,
Shortcut value 136.4

Largeherbivorous mammal lagomorph (rabl@tyctolagus
cuniculus),Shortcut value 42.1

All crops (all seeded crops)/
Post planting/pre emergence of crop,
Max. 1x 1080 g a.s./ha

Worst case scenarios:
Small herbivorous mamah‘vole' (Microtus arvali9
Shortcut value 136.4

Cereals (pre harvest) wheat, rye, triticale, barley and oats
Crop maturity
Max.1x 2160 g a.s./ha

Small herbivorous mammavole' (Microtus arvali9
Shortcut value 40.9

Oilseed (pre harvest) rapeseed, mustard seed, linseed/ C
maturity
Max.1x 2160 g a.s./ha

Small herbivorous mammatole’ (Microtus arvalig

Shortcut value 34.1

Acute

335.9
/103.67

>6
[>19.2

147.3

>13.6

88.34

>23

73.66

> 27

10
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Indicator species/Category?

Time
scale

DDD
(mg/kg)

TERM*

Annex VI

Trigger3

Orchard crops (vines including citrus & tree nuts)
Post emergence of weeds
28 d.interval bet.applic.

Worst case use pattern and worst case scenario
1 x max. 2880 g a.s./ha
3 x max. 1440 g a.s./ha ((MAF 1.1)

Small herbivorous mammatole’ (Microtus arvalig
Shortcut value 136.4

196.42
/108.03

>10
>18.5

All crops (all seeded dransplanted crops)/ Rmanting of
crop,
Max. 2x 2160 g a.s./haMin. 21 d interval (MAF 1.23)

Worst case scenarios

Small herbivorous mammalole’ (Microtus arvalig,
Shortcut value 72.3, ftwa 0.53

Small omnivorous mammals, wood mous@ddemus
sylvaticug, Shortcut value 7.8, ftwa 0.53

Large herbivorous mammal lagomorph (rab®ityctolagus
cuniculus),Shortcut value 22.fwa 0.53

All crops (all seeded crops)/
Post planting/pre emergence of crop,
Max. 1x 1080 g a.s./ha

Worst case scenarios
Small herbivorous mammalole’ (Microtus arvalig,
Shortcut value 72.3, ftwa 0.53

Small omnivorous mammals Wood mous@g@demus
sylvaticu3, Shortcut value 7.8, ftwa 0.53

Large herbivorous mammal lagomor@hbbit, Oryctolagus
cuniculus),Shortcut value 22.ftwa 0.53

Cereals (pre harvest) wheat, rye, triticale, barley and oats
Crop maturity

Max. 1x 2160g a.s./ha

Small herbivorous mammatole’ (Microtus arvalig

Shortat value 21.7 ftwa 0.53

Oilseed (pre harvest) rapeseed, mustard seed, linseed/ d
maturity

Max. 1x 2160 g a.s./ha

Small herbivorous mammatole’ (Microtus arvalig

Shortcut value 18.1 ftwa 0.53

Long-
term

101.8
/10.98
131.4

0.49
/4.55
1.6

41.48
/5.49
115.7

1.21
/9.1
3.2

24.69

2.0

20.72

2.4
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Indicator species/Category? Time DDD TER* | Annex VI
scale (mg/kg) Trigger3
Orchard crops (vines includirgtrus & tree nuts)
Post emergence of weeds
28 d.interval bet.applic.
Worst case use pattern and worst case scenario 55.17 0.9
1 x max. 2880 g a.s./ha i ‘
132 /1.6

3 x max. 1440 g a.s./ha (MAF 1.16)

Small herbivorous mammalole’ (Microtus arvalig,
Shortcut value 72.3 ftwa. B3

Higher tier refinement uptake via diet (Mammals)

The decline of glyphosate residue in grass was characterised using data from 22 residliecti@aisrage
DTs for the 22 trials was 2.8 dayBhe 2tday time weighted averagtva) for glyphosate in grass foliage h:
been used to calculate a refingd.fThe 2kday twais calculated to be 0.19. Also the MAF values were

refined

All crops (all seeded or transplanted crops)/Blamting of
crop,
Max. 2% 2160 g a.s./haMin. 21 d interval

Small herbivorous mammalole’ (Microtus arvalig,
shortcut value 72.3, MAF 1, ftwa 0.19

Small omnivorous mammals, woolfodemus sylvaticls
shortcut value 7.8, MAF 1, ftwa 0.19

Large herbivorous mammal lagomorph (rabBityctolagus
cuniculus),Shortcut value 22.8wa 0.53

All crops (all seeded crops)/
Post planting/pre emergence of crop,
Max. 1x 1080 g a.s./ha

Worst case scenarios:
Small herbivorous mammalole’ (Microtus arvalig,
shortcut value 72.3, MAF 1, ftwa 0.19

Large herbivorous mammal lagomorph (rabBityctolagus
cuniculug, Shortcut value 22.3 ftwa 0.19

Cereals (pre harvest) wheat, rye, triticale, barley and oats
Crop maturity

Max. 1x 2160g a.sha

Small herbivorous mammalole’ (Microtus arvalig,
Shortcut value 21.7 ftwa 0.19

Oilseed (pre harvest) rapeseed, mustard seed, linseed/ G
maturity

Max. 1x 2160 g a.s./ha

Small herbivorous mammalole’ (Microtus arvalig,
Shortcut valie 18.1 ftwa 0.19

Long-
term

29.67

3.2 1.69
/915 /15.6

' /5.5
14.84 3.37
14.6 /11
8.9 5.6
7.43 6.7
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Indicator species/Category?

Time
scale

DDD
(mg/kg)

TERM*

Annex VI
Trigger3

Orchard crops (vines including citrus & tree nuts)
Post emergence of weeds
28 d.interval bet.applic.

Worst case use pattern and worst case scenario
1 x max. 2880 g a.s./ha
3 x max. 1440 g a.s./ha (MAF 1)

Small herbivorous nmamal‘vole’ (Microtus arvalig

19.78
/19.89

Shortcut value 72.3 ftwa 0.19

2.53
/5.06

Tier 1- uptake via drinking water (Mammals)

Not required

Acute

10

Tier 1-secondary poisoning (Mammals)

Not required

Long-
term

application rates per ha are exprelssep e r
vineyard will only be 50%. Exposure estimations took into account the 50 % of the total application rate.

‘

unit of

treated

in higher tier refinemerprovide brief details of any refinements used (e.qg. residues, PT, PD or AV)
for cereals indicate if it is early or late crop stage
If the Annex VI Trigger value has been adjusted during the risk assessment of the active substance (e.g. many single
spedes data), it should appear in this column

TER in bold do not meet the acceptability criteria.
Because applications are made round base of trunk and to theoinsa(inner strips between two trees within a row),
surface

Toxicity data for aquatic species (most sensitive species of eagbup) (Annex IIA, point 8.2,

Annex IlIA, point 10.2)

area’

Group Test substance | Time-scale End point Toxicity*
(Test type) (mg/L)
Laboratory tests
Fish
Oncorhynchus mykiss | Glyphosate acid | 96 hr (static) Mortality, EG; 38 (hom.)
Lepomis macrochirus | Glyphosate acid | 96 hr (static) Mortality, EG; 47 (nom.)
Danio rerio Glyphosate acid | 96 hr (semistatic) | Mortality, EG; 123 (nom.)
Cyprinus carpio Glyphosate acid | 96 hr (semistatic) | Mortality, EG; > 100 (nom.)
Oncorhynchus mykiss | MON 52276 96 hr (static) Mortality, EG > 989 (mm.)
>306a.e. °
Cyprinus carpio MON 52276 96 hr (static) Mortality, EGs, > 895 (mm.)
>277ae. ?
Oncorhynchus mykiss | AMPA 96 hr (static) Mortality, EG; 520 (mm.)
Pimephales promelas | Glyphosate acid | 255days Growth NOEC 25.7 (mm.)
Brachydanio rerio Glyphosate acid | 168 hr Growth NOEC 1 (nom.)
Oncorhynchus mykiss | Glyphosate acid | 85 days Growth NOEC 9.6 (mm.)
Pimephales promelas | AMPA 33 days Growth NOEC 12 (mm.)
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Group Test substance | Time-scale End point Toxicity*
(Test type) (mg/L)
Aquatic invertebrate
Daphnia magna Glyphosate acid | 48 h (shtic) Mortality, EG; 40 (nom.)
Daphnia magna AMPA 48 h (static) Mortality, EG; 690 (nom.)
Daphnia magna HMPA 48 h (static) Mortality, EGso > 100 (hom.)
Daphnia magna MON 52276 48 h (static) Mortality, EGso 676 (nom.)
209 a.e.
Daphnia magna Glyphosat acid 21d Reproduction, 12.5 (nom.)
(semistatic) NOEC
Daphnia magna AMPA 21d Reproduction, 15 (nom.)
(semistatic) NOEC
Sediment dwelling organisms
Chironomus riparius Glyphosate acid | 28 d (static) NOEC -
Algae
Anabaena flosaquae Glyphosate acid | 72 h (static) Biomass: ECs 8.5 (nom.)
Growth rate: ECsq 22 (nom.)
NOErC 12 (nom.)
Skeletonema costatum| Glyphosate acid | 72 h (static) Biomass: ECsq 11 (nom.)
Growth rate: ECxg 18 (nom.)
NOErC 1.82 (nom.)
Pseudokirchneriella Glyphosate eid 72 h (static) Biomass: ECsq 18 (nom.)
subcapitata Growth rate;: ECxo 19 (nom.)
NOErC 10 (nom.)
Desmodesmus AMPA 72 h (static) Biomass: ECsq 89.8 (nom.)
subspicatus Growth rate; ECxo 452 (nom.)
NOErC 0.96(nom.)
NOEC 24(nom.)
Pseudokirchneriella AMPA 72 h (static) Biomass: ECsg 110 (nom.)
subcapitata Growth rate: ECsg 200 (nom.)
NOErC 46 (nom.)
Pseudokirchneriella HMPA 72 h (static) Biomass: ECs > 115 (nom.)
subcapitata Growth rate: B, > 115 (nom.)
NOAEC 60 (nom.)
Pseudokirchneriella MON 52276 72 h (static) Biomass: ECs 178 (55 a.e?)
subcapitata (nom.)
Growth rate: ECsg 284 (88 a.e.)
(nom.)
NOEC 90 (28 a.e.)
Higher plant
Lemna gibba Glyphosate acid | 14 d (semistatic) Fronds, EGy 12 (nom.)
NOECempiric 1.5 (nom.)
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Group Test substance | Time-scale End point Toxicity*
(Test type) (mg/L)

Lemna gibba HMPA 7 d (semistatic) Fronds, EG > 123 (nom.)

NOEC 123 (nom.)
Lemna gibba MON 52276 7 d (semistatic) Fronds, EG, 67 (nom.)

21(a.e.)
NOEC 0.9(nom.)
0.3(a.e.)

Myriophyllum Glyphosate acid | 14 d (static) Fresh weight, 12.3(nom.)
aquaticum (MON 77973 relative increase,

ECs

NOEC << 5(nom.)
Myriophyllum AMPA 14 d (static) Fresh weight, 70.8 (mm.)
aquaticum relative increase,

ECso dry weight, 63.2 (mm.)

relative increase,

ECsofor root length 31.1(mm)

NOEC << 5.4 (nom.)
Myriophyllum MON 52276 14 d(static) Fresh weight, 4.44 a.é(mm.)
aquaticum relative increase,

ECso

NOEC <0.3af

(mm.)

Microcosm or mesocosm tests

Indicate if not required - /-

Tindicate whether based on nomingl,J or mean measured concentratiops)( In the caseof preparations indicate

whether end points are presented as units of preparation or a.s.

2 a.e.: acid equivalents
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Toxicity/exposure ratios for the most sensitive aquatic organisms (Annex IlIA, point 10.2)

Maximum PEG,y, values and TER values for Glyphtsacid— not crop specific application for all crops with maximum application rate 4.32 kg/ha glyphosate in any 12 month periadeacross
categories, equivalent to the sum of-ptant, preharvest anghostharveststubble applicationdpcus Step } andfor field crops épring & winter cereals, field beans, maize, spring & winter oil
seed rape, sugar beets, vegetables (bulb, fruiting, leafy), grass & alfalfa & l¢guitheamaximum application rate 2 x 2.16 kg/ha glyphosBteE(s Step2

PEC gobal  PEC twa,

. " . Fish Fish Daphnia Daphnia Algae Aquatic Sed. dweller
Scenario max 28d Fish acute rolonged rolonged acute rolonged acute lants rolonged
(ug L) (ug L) p g p g p g p p g
. . A. .
O. mykiss B. rerio P. promelas D. magna D. magna flosaquae M. aquaticum -
LCs NOEC NOEC ECs NOEC EnCso ExCso NOEC

38000ug/L  1000upg/L 25700 pg/L  40000pg/L  12500pg/L  8500ug/L 4400ug/L po/L
FOCUS Step 1 104.81 363 9.5 245 382 119 81 42 -
FOCUS Step 2 -
';'gg)h Europe (Ost 23.38 1625 43 1099 1711 535 364 188 :
North Europe (Mar
May) and (JurSep) 18.49 2055 54 1390 2163 676 460 240 -
South Europe (Oct
Feb) and (Mar May) 19.14 1985 52 1343 2090 653 444 230 -
Annex VI Trigger 100 10 10 100 10 10 10 -
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Maximum PECsw values and TER values for AMPA, o8tep 1

PEC global PEC twa, : . .
. . Fish Daphnia Daphnia Algae . Sed. dweller
*
Scenario (S;ai) (ﬁgdL) Fish acute prolonged acute prolonged acute Aquatic plants prolonged
. D. .
O. mykiss  P. promelas D. magna D. magna subspicatus M. aquaticum -
LCsq NOEC ECs NOEC EpCso EpCso NOEC
520000ug/L  12000ug/L 690000ug/L  15000pg/L  8990Qug/L 3110Qug/L po/L
FOCUS Step 1 40.93 12705 293 16858 366 2196 760
Annex VI Trigger 100 10 100 10 10 10 -
Maximum PECsw values and TER values for HMPA, =oStep 1
PEC global PEC twa . . .
. ' . Fish Daphnia Daphnia Algae . Sed. dweller
Scenario (;T;)ai) (ﬁgd:) Fish acute prolonged acute prolonged acute Aquatic plants prolonged
D. .
- - D. magna - subspicatus M. aquaticum -
LCsq NOEC ECs NOEC EpCso EpCso NOEC
>100000 >115000 >123000
- - Ho/L - Ho/L Ho/L Ho/L
FOCUS Step 1 6.71 - - 14903 - 17139 18331 -
Annex VI Trigger 100 10 100 10 10 10 -
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Bioconcentration

Active substance

log Pow log P, of glyphosate acid and its metabolites was < 3,
accumulation potential in aquatic ntarget organisms is
hence considered to be low

Bioconcentration factor (BCE) BCF = 1.1 + 0.61; steady state after 120 #1596d bio-
concentration flonthrough;Lepomis macrochirys
Annex VI Trigger for the BCF 1000
Clearance time (days) (GoJ Not relevant
(CTyg Not relevant

Level and nature of residues (%) in organisn
after the 14 day depuration phase

only required if log PO/W > 3.

* based on total 14C or apecific compounds

1

Effects on honeybees (Annex IIA, point 8.7, Annex IlIA, point 10.4)

Test substance Acute oral toxicity Acute contact toxicity
(LDso ug a.s./bee) (LDsg ug a.s./bee)

as 100 > 100

Preparatioh > 77 > 100

Metabolite 1

Field or semfield tests

A field study (Thompson, 2012) was undertaken to determine the potential for toxicity to developing
bee larvae and pupae to glyphosate (tested as the IPA salt) when fed directly to honey bee colonig
studythe overall NOAEL (N Observed Adverse Effect Level) for brood development of honey bee co
was 301 mg glyphosate a.e./L sucrose solution, the highest dose tested.

Y for preparations indicate whether endpoint is expressed in units of as or preparation

Hazard quotientsfor honey bees (Annex IlIA, point 10.4)

2880 g a.s. /ha; all crops*

Test substance Route Hazard quotient Annex VI
Trigger

as contact <29 50

as oral 29 50

Preparation contact <29 50

Preparation oral <38 50

*the HQs calculated with this appltan rate covered all the representative uses
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Effects on other arthropod species (Annex A, point 8.3.2, Annex IlIA, point 10.5)

Laboratory tests with standard sensitive species

Species Test Endpoint Effect
Substance (LR s g/ha)
o o Mortality (Extended laboratory | LRsy> 16.0 L product/ha
Aphidius rhopalosiphi MON 52276 (whole plant), 3D) (5760 g a.s./ha)
. Mortality (Extended laboratory| ERse> 12 . 0 L |
Typhlodromus pyri MON 52276 .
yp Py (leaf discs), 2D) (4320 g a.s./ha)
. Mortality (Extended Laboratory] ERs> 12.0 L product /ha
Aleochara bilineata MON 52276

(soil)) (4320 g a.s./ha)

Y for preparations indicate whether endpoint is expressed in units of as or preparation

Crop and application ratéll crops 2x 2160 g a.s./ha*

Test substance Species Effect HQ in-field | HQ off-field Trigger
(LR sog/ha)

MON 52276 Aphidius rhopalosiphi > 5760 < 0.6 <0.1 2

MON 52276 Typhlodromus pyri > 4320 < 0.9 <01 2

*the HQs calculated with this application rate covered all the representative uses

Further laboratory and extended laboratory studies

Species Life Test substance,| Dose Endpoint | % effect® Trigger
stage | substrate and | (g/ha)*? value
duration
LR5o>5760 g a.s./ha
MON 52276 | /0% 50721020
Adults Extended 4320, Mortality | Increase in no. of
Aphidius approx. 2880, mummies /female of 0
L laboratory Repre 50 %
rhopalosiphi | 48 h (barley piants 2160, duction 46.8%, 43.0% and
old 3D) 1080 g 32.3% ai5760, 420,
a.s./ha 2880 g a.s./ha
LR50>5760 g a.s./ha
MON 52276 i;gg’ *0 g
Tonlod Extended 2880’ Mortality 5760 g a.s./ha >ERg=>
yphlodromus| _,, laboratory ; Repro 4320 g_a.s:/ha 50 %
pyri (leaf discs, bean 2160, . (reduction in no. of
) duction
1080 g egg/female 45 % at
plants, 2D)
a.s./ha 4320 g a.s./ha)
Aleochara 3-4 MON 52276 4320, Mortality LRso> 4320 g a.s./ha )| 50 %
bilineata days (Extended 2880, Repro ERso> 4320 g a.shia )
ta?:cxaztol?/ soil, ilssﬁ]g duction (effects between 1:9
' e 18.1% on reproduction

Field or semifield tests - /-

Indicate if not required /-

indicate whether initial or aged residues
for preparations indicate whether dose is expressed in units of as or preparation
indicate if positive percentages relate to adverse effects or not
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Effects on earthworms, other soil macreorganisms and soil micreorganisms (Annex lIA,
points 8.4 and 8.5, Annex IlIA, points 10.6 and 10.7)

Test organism

Test substance

Time scale

Endpoint*

Earthworms

Eisenia fetida

Glyphosate acid

Acute 14 days

LC5-5600 mg as/kg d.w.soil (mi
as/ha)

LCso > 1250 mg/kg dry soil
equivalent to

Eisenia fetida MON 52276 Acute 14 days
LCs0> 388 mg a.e./kg dry soll
Eisenia andrei AMPA Acute 14 days LCs0> 1000 ny AMPA/Kg dry
MON 0139 NOEC > 1000 mg /kg dry soail

Eisenia fetida

(63.81% wiw
Glyphosate IPA salt)

Chronic 56 days

equivalent to
NOEC > 473 mg a.e. /kg dry soil

Eisenia fetida

AMPA

Chronic 56 days

NOEC = 131.90 mg/kg dry soil

Soil mesofauna

. . 14d NOEC=1000mg/kg
Hypoasps aculeifer Glyphosate IPAsalt chronic 472.8mga.e./kg
Hypoaspis aculeifer AMPA 14d NOEC=320mg/kg dry soil
ypoasp chronic g/kg dry
. . 28d NOEC=1000 mg/kg
Folsomia candida Glyphosate IPA salt chronic 587mga.e./kg
. . 28d _
Folsomia candida AMPA . NOEC=315mg/kg
chronic
Soil micro-organisms
Glyphosate acid 6 % _effect at day 28 when
28-day study applied at 33.1 mg a.e./kg dry sc
(MON 77973) (23 kg/ha)
Nitrogen mineralisation 21% effect at day 28 at 160 mg
AMPA 28/56day study | '  soil (120kgha)
8% effect at day 28 at 94 mg /kg
MON 52276 28-day study d.w.soil (60L/ha)
. 9.3% effect at day 28 at 6.4 mg
Glyphosate acid kg d.w.soil (4.8kg /ha)
. L 18% effect at day 28 at 160 mg
Carbon mineralisation | AMPA 28/56-day study kg d.w.soil (120kg /Ha
0,
MON 52276 28 day study 15% effect at day 28 at 94 mg /k

d.w.soil (60L/ha)

Field studie$-/-

Indicate if not required/-

Y indicate where endpoint has been corrected due to log Po/w > 2.0 (e.g. LC50corr)
2 itter bag, field arthropod studies natiuded at 8.3.2/10.5 above and earthworm field studies
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Toxicity/exposure ratios for soil organisms

Maximum application rate per ha/year for all crops as worst case approach

Test organism Test substance Time scale Soil PEC? | TER Trigger

Earthworms

Eisena fetida Glyphosate acid Acute, 14 d 6.6162 846 10

Eisenia fetida (I\:lg:l.\lasc?dZ;univalent) Acute, 14 d 6.6162 59 10

Eisenia andrei AMPA Acute, 14 d 6.1797 59 10

Eisenia fetida MON01,39 ) Chronic, 56 d 6.6162 72 5
(rec. acid equivalent)

Eiseniafetida AMPA Chronic, 56 d 6.1797 21 5

Other soil macro-organisms

Hypoaspis aculeifer | Glyphosate IPAsalt Chronic, 14d 6.6162 71 5

Hypoaspis aculeifer | AMPA Chronic, 14d 6.1797 52 5

Folsomia candida Glyphosate IPA salt | Chronic, 2&d 6.6162 89 5

Folsoma candida AMPA Chronic ,28d 6.1797 51 5

' to be completed where first Tier triggers are breached
2 PECaccu = PECinitial + plateau concentration. a tillage depth of 5 cm was considered for calculating the background
concentration

Effects on nontarget plants (Annex IIA, point 8.6, Annex IlIA, point 10.8)

Preliminary screening data

Not required for herbicides as ERests should be provided

Laboratory dose response tests

Scenario | ERsy | PERIn- | Distance| PERoff- | TER | TER with | TER with | TER with
(9 field (m) field 50 % drift 75% |90 % drift
a.s./ha) (g (g a.s./ha) reduction drift reduction
a.s./ha) reduction
All crops 2 x 2160 1 874 0.3 0.6 1.3 3.2
(all seeded (MAF 1.7) 75 17.3 1.6 3.3 6.6 16.4
and 28.4
transplanted 10 9.9 29 5.7 115 28.7
crops)
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Scenario | ERsy | PERIn- | Distance| PERoff- | TER | TER with | TER with | TER with
(9 field (m) field 50 % drift 75% |90 % drift
a.s./ha) (g (g a.s./ha) reduction drift reduction
a.s./ha) reduction
(all seeded 5 6.2 4.6 9.2 18 46
post planted
crops) 10 3.1 9.2 18 37 92
Orchard 1 x 2880 1 79.8x05*% 0.7 14 2.8 7.1
crops, vines
including 5 16.4x0.5*| 3.5 6.9 14 35
citrus & tree 10 8.4 x 0.5*
nuts
Intra-row &
Spot 6.7 14 27 68
treatment
(50% applic.
rate)*
3 x1440 1 66.6 x 0.5*| 0.9 1.7 34 8.6
(MAF 2.3) 5 13.6 x0.5*| 4.2 84 17 42
10 6.6 x 0.5* 8.6 17 34 86
1 x 2880 1 79.8 0.4 0.7 14 3.6
Orchard 5 16.4 1.7 35 6.9 17
crops, vines 10 8.4 3.4 6.8 14 34
including
citrus & tree
nuts
10 5.2 54 11 22 55
3 x1440 1 66.6 0.4 0.9 1.7 4.3
5 13.6 2.1 4.2 8.4 21
10 6.6 4.3 8.6 17 43
Cereals, 1x2160 1 59.83 0.5 0.9 1.9 4.7
Oilseeds
(pre-harvest) 5 12.31 2.3 4.6 9.2 23.1
10 6.32 4.5 9.0 18 45
TER in bold are below the relevant trigger of 5.

*  Because applications are made round base of trunk and to theoimsia(inner strips between two trees within a row),
applicationr at es per ha are expressed per ‘“unit of treated sul
vineyard will only be 50 % of the reported rate

Additional studies (e.g. serfield or field studies)
-/-

Effects on biological methods for sewge treatment (Annex IIA, point 8.7)

Test type/organism endpoint

Inhibition of respiration rate of the activated | ECs,> 1000 mg /L
sludge

EFSA JournaR01513(11):4302 101



x>
*

- efsam

European Food Safety Authority

Peerreview of the pesticide risk assgnent of the active substance glyphc

Ecotoxicologically relevant compounds (consider parent and all relevant metabolites requiring
further assessment fom the fate section)

Compartment

solil Parent (glyphosate), Metabolite (AMPA)
water Parent (glyphosate), Metabolite (AMPA¥)
sediment Parent (glyphosate), Metabolite (AMPA¥)
groundwater Parent (glyphosate), Metabolite (AMPA¥)

* AMPA is not ecotoxicoloigally relevant for the compartments water, sediment and groundwater. For precautionary

reasons AMPA is proposed as relevant residue due to the frequent detections in surface waters and groundwater and the

widespread intended uses of glyphosate in alrmbstaps.

Classification and proposed labelling with regard to ecotoxicological data (Annex IlA, point 10
and Annex IlIA, point 12.3)

Active substance

RMS/peer review proposal

Chronic 2,
H411,
GHS09
P273
P391

P501
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APPENDIX BT USED COMPOUND CODE(S)

Code/Trivial name*

Chemical name/SMILES notation**

Structural formula**

N-nitroso-glyphosate(NNG) | [nitroso(phosphonomethyl)amino]acet 0\
acid Q N 0
N %
O=NN(CC(=0)0)CP(=0)(0)O HO RN
OH
formaldehyde formaldehyde <|D|
CH,
C=0
B N N i o) CH
N-acetylglyphosate N-acetytN-(phosphonomethyl)glycine o N ( 03
OC(=0)CN(CP(=0)(0)0)C(C)=0 % N\ _-OH
N P
HO NN
OH
AMPA aminomethyl)phosphonic acid Q
( yl)phosp » \\P/OH
NCP(=0)(0)O N
OH
HMPA hydroxymethyl)phosphonic acid Q
(hydroxymethyl)phosp - \\P/OH
OCP(=0)(0)0 TN
OH
N-acetyFAMPA (acetamidomethyl)phosphonic acid ﬁ
(0] P OH
CC(=O)NCP(=0)(0)0O >\ / |
NH Ho
H3C
N-methyl-AMPA [(methylamino)methyl]phosphonic aci HO
\ __o
__NH p=
CNCP(=0)(0)O HaC \
OH
Glyphosatetrimesium trimethylsulforium N- CHs
[(hydroxyphosphinato)methyl]glycine H3C—SI o HO\ o
CH ‘VNH p”
0=C([0])CNCP(=0)(0)0.C[S+](C)C * o7 ~ \on

* The metabolite name in bold is the name used in the conclusion.
** ACD/ChemSketch, Advanced Chemistry Development, Inc., ACD/Labs Release: 12dd@tRsersion: 12.00 (Build

29305, 25 Nov 2008)
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ABBREVIATIONS

1/n

A

e

°C

Hg

pum
a.s.
AChE
ADE
ADI
AF
AOAC
AOEL
AP
AR
ARfD
AST
AUC
AV
BCF
BUN
bw
ca.
CAS
CFU
ChE
Cl
CIPAC
CL
CLP
cm
Cmax
d
DAA
DAR
DAT
DM
DTso
DTgo
dw
EbGs,
ECso
ECHA
ED
EDSP

EEC
EINECS
ELINCS
EMDI
ERso

ErCso
EU

slope of Freundlich isotherm

wavelength

decadic molar extinction coefficient

degree Celsius (centigrade)

microgram

micrometer (micron)

active substance

acetylcholinesterase

actual dermal exposure

acceptable daily intake

assessment factor

AOAC international

acceptable operator exposure level

alkaline phosphatase

applied radioactivity

acute reference dose

aspartate aminotransferase (SGOT)

area under the blood concentration/time curve

avoidance factor

bioconcentration factor

blood urea nitrogen

body weight

circa (about)

Chemical Abstracts Service

colony forming units

cholinesterase

confidence interval

Collaborative International Pesticides Analytical Council Ledit
confidence limits

classification, labelling and packaging

centimetre

concentration achieved at peak blood level

day

days after application

draft assessment report

days after treatment

dry matter

period reqired for 50 percent disappearance (define method of estimation
period required for 90 percent disappearance (define method of estimatio
dry weight

effective concentration (biomass)

effective concentration

European Chemical gency

endocrine disruption
(US Environmental
Program
European Economic Community

European Inventory of Existing Commercial Chemical Substances
European List of New Chemical Sthnces

estimated maximum daily intake

emergence rate/effective rate, median

effective concentration (growth rate)

European Union

Protection Agency) Endocrine Disruptor Scree
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EUROPOEM
Fo

Fr
f(twa)
FAO
FID
FIR
FOB
FOCUS
g

GAP
GC
GCPF
GGT
GHS
GHSO05
GIT
GM
GMO
GS
GSH
GTF

h

H318
ha

Hb

Hct

hL
HPLC

HPLC-MS
HQ

IARC
IEDI
IESTI
IPA

ISO
IUPAC

iv

JMPR

Kdoc

kg

KFoc

L

LC
LCso
LC-MS
LC-MS-MS
LDso
LDH
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nitrogen phosphorous detector
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organic matter content
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predicted environmental concentration

predicted environmental concentration in air
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pH-value
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potential inhalation exposure
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STMR
ti2
TC
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DirectorateGeneral for Health and Consumers
suspension concentrate

standard deviation
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species sensitivity distribution
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technical material

toxicity exposure ratio

toxicity exposure ratio for acute exposure
toxicity exposure ratio following chronic exposure
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technical concentrate

threshold limit value

theoretical maximum daily intake

total radioactive residue

thyroid stimulating hormone (thyrotropin)
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unschedled DNA synthesis
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ultraviolet

water/sediment

weight per volume
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water dispersible granule

World Health Organization
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weight
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