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IIA 6 Metabolism and residue data

ITA 6.1 Stability of residues
ITA 6.1.1 Stability of residues during storage of samples

The conclusions from the 2001 EU evaluation as well as the supporting studies still apply but are
supplemented with studies to fulfil the current data requirements.

@ 9
Conclusions from the 2001 EU evaluation : Glyphosate Monogr: NS &g@
The stability of spiked crop samples (exogenous fortlflcatlons) Sheen (@erml over@gperiodsf 0 to
31-32 months while the stability of endogenous (plant 1ncorporated) residues has been ﬁgtermm\ over a
period of 2 to 5 years in frozen storage (Il 1991 RIP95—®332) @\ @@ AN §
Endogenous residues of both glyphosate and AMPA are@v d§ e stablg%n th&%ven p commodities
included in the study (corn grain, soy forage, sorghum tover, clover, tematoes, alfalfa seed and potatoes)
after 2-5 years in frozen storage. Although the exogeﬁ@us AMPA rest@es S a{ someglecline over the
course of this stability study, the decline is minimat~NCoup ith tf#® hig u\ dbilit§~of endogenous
residues of AMPA, these results show that both Q- hosaf¢rand A are stabl%@n different crop types
(water, oil, protein, and starch containing and dry mater§@l) in forzen St@ge

y . .9 S @’@
The stability of exogenous residues of glyphesate @ AMPA in al cor@lodltles has been
demonstrated (N 1998. RIP95- O;\%SB) Sdipp es of 1ne@ow % hlcken fat, muscle, liver and
kidney along with cow milk and chickem-eggs ﬁg‘e for&gfled with a sol@) n of glyphosate and AMPA and
stored frozen at <-20 °C. Samples wgi@) stor rup to 13 mon@ The data indicate a slight
decrease in the glyphosate and A@msﬁges fo ces over the course of the study. However,
these results show that losses dug {0 instability haye a negiglble@ect on the results of the feeding studies
on swine, dairy cow and layiens @;& R S N

’ <
Conclusions from the 20 1 EU evaluation le %atec-ﬁrimesium Monograph
The stability of glyphos%e “and AMPA régjdues 1@epre ative raw agricultural commodities stored at

-20 °C, including so grz@\% soy béan, soy ans , and wheat grain, has been demonstrated
(N 1989, RIP 00 amples wergsremoveédfor analys1s at intervals up to 2 years after
fortification. In addition, sarghu n was also ar@ysed at 4 years after fortification. Analysis showed

that glyphosate and AMPA wereffable in all sanles taken. A further storage stability study (Jjjj 1995.
RIP96-00003) on samples of wieat anifoats prdgessed products including grain, groats, glumes, flakes,
bread, and flour confirms t@mcur esidtfes of glyphosate are stable over periods of up to 20 months.

Storage stability of glyphosate ?@EM @wls been demonstrated in muscle, liver, kidney, eggs and milk
for a minimum of 689 days (@searsm 1987, RIP95-00024 and | 1987, RIP95-00025).
Studies added to complete the renewal Submission

There are additional crop stora ability studies that were not included in the 2001 EU evaluation but are
needed to fulfil the current EU data requirements (supplementary or confirmatory data). These studies are

summarized below.

In these studies, samples of soybean seed and straw, pasture grass, wheat, rye and barley grain and straw,
maize (corn), sugar beet root and leaves and oranges were spiked with glyphosate and AMPA and stored
at a temperature of -10°C to -20°C over a period of one year and up to 3.5 years.

Glyphosate and AMPA were stable for at least 6 months in the soybean seeds, 12 months in pasture grass
and at least 13 months in soybean straw. In wheat and rye grain and straw glyphosate was stable for at
least 3.5 years and AMPA was stable for at least 288 days in grain and at least 190 days in straw.
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Glyphosate and AMPA residues in barley (grain and straw), maize and sugar beet were stable for at least
18 months. In oranges, glyphosate and AMPA were stable for at least 2 years.

In addition, samples of beans, oilseed rape and linseed were spiked with glyphosate and stored at about
-18 °C. The residues in all matrices were stable for about 18 months.

Together these studies provide new data on stability of glyphosate and AMPA in acidic crop commodities
(oranges), and supplement the previous data on stability in oil seeds, cereals, root crops, forage and straw.

Annex point Author(s) Year Study title o
IIA 6.1.1/01 B 1993 Determmatm@f glyphosate @soybegﬁ raw @
[ agricultural €@@mmodities ( ) ity Teport

Sty N@mo
I Doc. Ng) 55 @ (JuntN993)°\
<

GL@ es @’@ Q) Q o

un&blls@ © &
N
uideline: o U estl es Assessment Guidelines
Guideli &EP@ A Ghidel
U7 &

@ Su@ 131%9 of ederﬁklnsectlclde
Fiiigicideand R@@entlc Act (FIFRA)
) &g S ]@ﬁ

Deviations: & None
Dates of experimental work: N Q@ October 19@] une @((@3
Study owner: & Qj@mno@@ &Q
@ N @
Executive Summary é;
& %

The storage stability of glyphos nd AMPA -—« t@ph,?homc acid) in soybean seed and straw
was investigated. Samples Wer@plked%mth thfggest 1te1Qs at a0 ntration level of 1.0 mg/kg each and
stored at <—10°C for about ()@year er the period,tésted, @yphosate and AMPA were stable in soybean
seeds (representative of h% oil ¢ t oilsééd cr@ for atJeast 6 months and in soybean straw for at

least 13 months when stored <-1 Q) @
S & v &
A & o
%, I. @@ %@ERI@S AND METHODS

@
A. MATERIALS \@ g}z O
1. Test material: Q @ 5

Identification: \ Gl 4. hosate AMPA
Q
Description: @ @t reported not reported
p & p p
Lot/Batch #: % 185-FF-131 45-95B
Purity: § 99.5% 98.0%
CAS #: 1071-83-6 1066-51-9

Spiking levels: 0.10 — 1.0 mg/kg 0.10 — 1.0 mg/kg
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2. Test Commodity:

Crop:
Type:
Variety:

Botanical name:

Soybean
Oilseeds
not reported

Glycine max

Crop parts(s) or processed

commodity: seeds and straw

Sample size: 30 g (seeds), 15 g(straw)

& o
B. STUDY DESIGN % @ @ @ ©\
1. Test procedure

The storage stability of glyphosate and AMPA in @o O§ed and Qraw %&g 1nV@gated
Duplicate samples were spiked with the test items at a ¢ entram)n level of 1.0 mg/kg, each.

The spiked samples were stored in amber j Jars dt about«10°C whiil analysis. &

At six samplings over a period of 398 days fOt oyb@n tr @ fd at@ r sartiplings over a period of
183 days for soybean seeds the samples were testedfor th@tablh% glyphosate.

Each analytical set for storage stability ana ys1s n@uded@e folléwing S@%les a non-treated
control, two concurrent freshly fortlfle@natn mples@%{nd f&r aged@torage stability) samples,
two fortified with glyphosate and tw&fortlfl@ with @MPA

Q2 & Q
2. Description of analytical pr@dure& % §9 Q
For the determination of @%osate and tl@netab@ne A@A the | 1 cthod
I -045-91 was used. N AR
Samples were extracte@vlth @loro rm hy%échlorl@md mixture. After clean-up of the aqueous
fraction by elution through (@j% 00 resi S(II) form glyphosate and AMPA were eluted
from the resin w ydro@)rlc aéﬂ and the irongemoved using an anion exchange resin. After
concentration l{@Wnes to remo& the hgdroch {Q\ ¢ acid, samples were analysed by HPLC
equipped wit alald@yde ( A) posf@olumn reactor and a fluorescence detector.
Determination involygs posks lum@ypoch@lte oxidation and reaction of the amine product with
o-phthalaldehyde and mer@ptoethanol teroduce a fluorescent derivative.
@ N 9
Qe
H\ I@SULTS AND DISCUSSION

The results are presented in T%BE 6.1 <1§1@ The analytical results used for the stability calculation were
corrected for recoveries. Glyplosatg and AMPA in soybean seeds were stable for about 6 months and in
soybean straw for about 13 mont}@

g
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Table 6.1.1-1:  Storage stability of glyphosate and AMPA in soybean seeds and straw

Matrix / Days Residues Concurrent | % Change
Analyte (mg/kg) recoveries from initial
Single values ‘ Average | Corrected' (mg/kg) analysis’
Seeds
Glyphosate 5 0.76 0.74 0.75 1.15 0.654
14 0.74 0.70 0.72 1.02 0.704 -11
45 0.53 0.75 0.64 1.28 0.500 +11
183 0.86 0.80 0.83 1.31 0.636 +14 .
AMPA 5 0.79 0.78 0.78 L& 0.692@ 9 207
14 0.74 0.81 0.77 39 0868 & 23
45 0.67 0.77 0.72 JN3T @ oS24 o) w9
183 0.73 0.70 0.72 1.00% 0721 °~, | 13
Straw Q & QY MRS
Glyphosate 0 0.85 0.71 0787 [\@o6 ¢, 0436 Y
15 0.76 0.61 0.68 .85 0998 © -20
44 0.85 0.80 0:82 12 ¢ 0675 +14
102 0.71 0.63 067 = 0@ @077 -15
300 0.67 077 @Dl oy o719 N 0914 25
398 0.72 0.79 0w 1060 07 0
AMPA 0 0.80 0.73% 977 O[04 0741 2
15 0.63 070 066, |&81 _©Ol0757 -18
44 0.69 068 91068 D1.05 X | 0.649 -1
102 0.52 £0.555> | 083 0.76 0.695 28
300 041 L& 058 049 <& | 056 0.879 -47
398 061 < 032 @ 0569 0.86 0.648 -19
"Residue values corrected for concurreﬂiﬁecove% AN Q}’

“Percent change in corrected residu%@le fro@ itial an%kysis (Dgg% for s&eds and Day 0 for straw)

7 1iF CoNCLUSTONS
Q\@) Q @Qj

Over the period tested; yphC@te and AMPA \g%re stdble in soybean seeds (representative of high oil

content oilseed crops) for atdgast 6 @fnths and in S@@ean straw for at least 13 months when stored

<-10°C. N R

@@ 2o @K
e @ &
N @
Q
&> &
N

g
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Annex point Author(s) Year Study title
ITA 6.1.1/02 I 1093 Determination of glyphosate in pasture grasses
stability report
I Study No.: 91212
Il Doc. No.: 456 GLY (June 1993)
GLP: yes
unpublished
Guideline: US EPA Pesticides Assessment Guidelines
(171-4) °
Subdivision @f the Federﬁ@s
Fungicide Al ROanthlde A) ”\a
Deviations: None & @
Dates of experimental work: Octo@' 199 feiune 1@ &
Study owner: C&é@m@ S) Q §
© &
o @ % Q
Executive Summary x\ N N &
% % @ @ °\
The storage stability of glyphosate and AMPA i stur asses S 1n\ggy§gate Samples were spiked
with the test items at a concentration level of 1.0 g/kg@ach and)Stored@t <-1 for about one year.

Over the period tested, glyphosate and AMP&were @;s in ﬁastur@@%rasses Ggpresentative of high water
content fodder crops) for at least 12 month$swhen gtgred S 10°C. S Q

I. %A@@{IALS AN@AETH@S
\ & v @ N
A. MATERIALS @ AN
N %, & . @
1. Test material: @ Q\
Identification: o %ly&ate S & AMPA
Description: o no@eporte@ & not reported
S S
LovBatch#: A5 @  I85FF-131 S 45-95B
Purity: & @@99.%@ < 98.0%
CAS #: © 1071-83- 1066-51-9
Spiking levels: N @10 —%@mg/kg 0.10 - 1.0 mg/kg
2. Test Commodity: o\ @
Crop: § Pa&gure grasses
Type: © %t applicable

Variety: not reported

Botanical name:

S
¢

Crop parts(s) or processed

not applicable

commodity: grasses

Sample size: 15¢
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B. STUDY DESIGN
1. Test procedure

The storage stability of glyphosate and AMPA in pasture grasses was investigated.
Duplicate samples were spiked with the test items at a concentration level of 1.0 mg/kg each.
The spiked samples were stored in amber jars at <—10°C until analysis.

At seven samplings over a period of 362 days the samples were tested for the stability of

glyphosate.
Each analytical set for storage stability analysis included the following samples: a non-treated @
control, two concurrent freshly fortified matrix samples, and fi ged (storage@ablht}@gsamp 85
The concurrent matrix spike samples were fortified with a cor@pined glyphosﬁ@/Al\%& solu%n on
the day of analysis. N @ >
N .
2. Description of analytical procedures @ N N &\ @
@ 2 9O g¢ O
For the determination of glyphosate and the metab olite A the il ' method
Il -045-91 was used. N R
Samples were extracted with a chloroform hy lor a01d m@ture Aﬁgter clegn-up of the aqueous
fraction by elution through Chelex 100 resinsig the ) for@ gly Sate and AMPA were eluted

from the resin with hydrochloric acid and tl@non oved-ising g& nion exchange resin. After
concentration to dryness to remove the hy ochld@c aci mpl@were ysed by HPLC
equipped with an o-phthalaldehyde (OB4\) po (gjgolumr@act and a escence detector.
Determination involves post- columrfc]gypock@ te oxidatio reac@n of the amine product with
o-phthalaldehyde and mercaptoeﬂ{lgnol to pyduce &af@uore@t det@tlve

@ N
L é(’ R&%ULT&AND &CUSS%N

The results are presented in Ta@ce% 1.1€2. Th ﬁyhc& resu],ts@ed for the stability calculation were
corrected for recoveries. Gly@osa&%@ﬁ AMPA n pasture g@es were stable for about 12 months.

Table 6.1.1-2:  Storage st@nhty @%ph@te am@’l &i@pasture grasses

Matrix / Days &i @ Résidues Concurrent % Change
Analyte Q> @ (mg/k O recoveries in co.rrectg:d
R Sing@»values*\g ‘ Average ‘ Corrected' (mg/kg) residues
Pasture grasses o &
Glyphosate 6 o078 @ w93 . Yose 0.99 0.861
10 il @1.1 1.06 1.02 1.04 +3
19 1092 aN0IL@D | 092 1.01 0.906 +2
51 (083 O 0707 0.77 0.78 0.976 21
95 | 0769  0.64 0.70 0.84 0.833 -15
187 [070 =977 0.74 0.93 0.793 -6
362 085 = 0.76 0.81 1.04 0.722 +5
AMPA 6 0.63 0.55 0.59 0.73 0.805 -
10 0.71 0.73 0.72 0.79 0.909 +8
19 0.69 0.69 0.69 0.86 0.800 +18
51 0.69 0.64 0.66 0.90 0.741 +23
95 0.54 0.63 0.59 0.74 0.797 +1
187 0.55 0.65 0.60 0.81 0.737 +11
362 0.76 0.73 0.74 0.96 0.777 +32

"Residue values corrected for concurrent recovery
“Percent change in corrected residue value from Day 6 analysis
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ITI. CONCLUSIONS

Over the period tested, glyphosate and AMPA were stable in pasture grasses (representative of high water
content fodder crops) for at least 12 months when stored <-10°C.

Annex point Author(s) Year Study title

ITA 6.1.1/03 B 109 Storage Stability of Glyphosate and AMPA in $ °
Wheat Grain«@ Straw and ifRye Gfdin andg,
Straw © N Ro

o

< .
ud : 3 4
N

[ . Neg 325 (%?f
30 r@%vgj; 050" o o
O
el O R

*sunpublished =y
Sl & ipiafie: N o
Guideline: N B@gmch@ﬁnde@istal} (BBA) Richtlinie
@ T , reihe 2: Rﬁ@kstandﬁnalytik(l%@,
& @A— &ekblatt Nr.58

Va

» &

iickstaddsuntersuchuf@en — Richtlinie zur
. 9 @y Durch uhrul®der A@gzﬁysen (1983)

@Q ‘Il@lstri%(%@band@grar (IVA) Guidelines
&

&9 . \i%ﬁckstan sversiishe’
Deviations: (Q@ & Nong™v
Dates of experimental work: A @Z%ﬁ D ber\l99l—August 1995
Study owner: G < < @e@n@a
. ©© @ o 0 ©\
Executive Summary S, Q) o

The storage stability of” @f)hosand PA ifWhea ¥ain and straw and in rye grain and straw was
investigated. Sampl% re spiked with'the test items 4t
0.5 mg/kg AMPA. The sanijiles wergstored@ abo 20°C until analysis for about 3.5 years.
Glyphosate is stable in whéat and $ge matiices (grain and straw) (representative of high starch content
cereal crops) for at least 3.5 ye he%tored uqder deep freeze conditions. AMPA in cereal grain is
stable for at least 288 days a&d strag) for %@St 190 days under freezer conditions.

QT L@
» @
§ MATERIALS AND METHODS
O
9
A. MATERIALS %
1. Test material: §

Identification: Glyphosate AMPA

Description: White solid Crystalline

Lot/Batch #: 185-ff-131 108F3811

Purity: 99.5% 98.6%

CAS #: 1071-83-6 1066-51-9

Spiking levels: 1.0 mg/kg 0.5 mg/kg
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2. Test Commodity:

Crop: Wheat, rye

Type: Cereals

Variety: not reported

Botanical name: Triticum aestivum, Secale cereale

Crop parts(s) or processed

commodity: grain and straw
Sample size: 15¢ @ @ @)" @@o
SRR
S @ > S N
B. STUDY DESIGN AN % N S
S S ©\ Y @\
1. Test procedure @ S

Q o
K\ o QO
The storage stability of glyphosate and AMPA in @mat and straw anthin ry@ram and straw
was investigated. ~ é*’ &
Samples were spiked with the test items at a €0 centra&pn levg) of 1. @g/k&g@phosate and
0.5 mg/kg AMPA. The samples were storedat abopt>=20°Cuntil ar@sm
At six samplings over a period of 1349 da$s the les ¥ e tes@%’ for é@stability of glyphosate

and AMPA. &
O\@) @, © @ ©@
@Q 9 S Q
2. Description of analytical proce@r @ LN v §

NS
For the determination of glyat ﬁd the I%taboleQAMPA%e samples were extracted with
hydrochloric acid. After cl&@ up o u@ous fra byelution through Chelex 100 resin in the
Fe(III) form glyphosate AM A Were%(ﬁted rom the @m with hydrochloric acid and the iron
removed using an anio han@g resin. After concent n to dryness to remove the hydrochloric
acid, glyphosate and AMPA W%;e qudgtified ségarat @%y means of HPLC equipped with a post

derivatisation unit &l a f@seen@&dete
Determination %ﬁlves post-col hyp

amine producf&y @halalde de and mer (\
@ O

U

@ .

g}’RESUeT S AND DISCUSSION
The results are presented II@\DIC 6W1-3. TQ% analytical results used for the stability calculation were not
corrected for recoveries \ @
SR
SR
9
N

g
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Table 6.1.1-3:  Storage stability of glyphosate and AMPA in grain and straw of wheat and rye

Matrix Storage Residues Sample Concurrent % Change
time (days) (mg/kg) recoveries (%) recoveries (%) from initial
analysis’
Wheat grain
Glyphosate 0 0.76 76 - --
190 0.80 80 - +5
288 0.82 82 74 +8
643 0.65 65 57 -14 ]
1349 0.69 69 N2 @ &b S
AMPA 0 0.39 79 S - Q] N -«
190 0.41 83 K& R R NEE
288 0.41 81 % 80 ¢ o5
643 0.28 55 © > ey Q78
1349 0.23 467 7 6 Q| O
Wheat straw @ Y N O
Glyphosate 0 0.87 N 87 A7) -
190 0.86 86 g & . 7 1
288 0.80 @ 0y N W -8
643 0.73 d3 | 6159 -16
1349 1.08 & $108 © 1085 +24
AMPA 0 036 N & 72 & D -
190 0.41 S5 83 Q@] 86 +14
288 0320 o °\63 S 76 11
643 029 o 49 Q68 31
1349 829 5 89 -19
Rye grain O ¢ D Qy
Glyphosate 0 K 0w , 12 76 -
190 038 @ | =) 88 107 +24
288 D | Q988 Y Y g@ 84 +24
643 0.758> 4 5 73 +6
339 7 068 A O 68 90 -4
AMPA 0 %, &4 Y 80 73 -
190 ©0.40 79 89 0
288 9 oo4py O 79 79 0
643 Q" 033 66 66 -18
1349 B2 @ 53 91 33
Rye straw N
Glyphosate 0 5 085" 85 94 —
190 896 96 - +13
288 <-0.78 78 82 -8
643 0.60 60 82 -29
1349 0.95 95 114 +12
AMPA 0 0.43 86 101 -
190 0.40 79 - -7
288 0.30 59 71 -30
643 0.23 45 75 -47
1349 0.20 39 92 -53

'Percent change in uncorrected residue value from Day 0 analysis
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ITI. CONCLUSIONS

Glyphosate is stable in wheat and rye matrices (grain and straw) (representative of high starch content
cereal crops) for at least 3.5 years when stored under deep freeze conditions. AMPA in cereal grain is
stable for at least 288 days and in straw for at least 190 days under freezer conditions.

Annex point Author(s) Year Study title
ITA 6.1.1/04 [ ] 1997 Determination of the Storage Stability of, °
Glyphosate il@eans, Oilse%@ape %@Lins

. QL
Study Ne.: .-3882@) ®

I Doc. No:; 394 GLY O
13 I@bma{@w ) Q” O
b © S
@.P: ye @ AN Q
“~unpublished N &
Guideline: ‘*\9& US Pegticides @sessr% Guidelines
@ (H4) N
s &@ubdiv@gn 0] @%e Fegleral Insecticide,
& Fungitide and Rodentigide Act (FIFRA)
o O

°

Deviations: S @Q Nege © %
Dates of experimental work: R & . B@cembe@l994éiu e 1996
Study owner: @ &@7 %Chf%@ova QQ

S A NN
Executive Summary o @} %, & O\@’

7
The storage stability of glyphosate eans,@ilsee@%pe ang%ﬁnseed stored at about <—18°C was
investigated. The sampleséere : ed wglyp te ag@rconcentration level of 2.6 mg/kg, 0.6 mg/kg
and 5.6 mg/kg, respectively. In all matl@ invesfigate presentative of high oil content oilseed crops

and high water contefit fresh 1&ume vegetables), glyphosate residues were stable for about 18 months.

RV (z’@ 1y ©
d %MATALS AND METHODS
e &
A. MATERIALS .
. > @

1. Test material: Q ©
Identification: &) @yphosate
Description: @% not reported
Lot/Batch #: V 185-ff-131
Purity: 99.5%

CAS #: 1071-83-6

Spiking levels: 2.6 mg/kg (beans), 0.6 mg/kg (oilseed rape), 5.7 mg/kg (linseed)
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2. Test Commodity:

Crop: Beans Oilseed rape Linseed

Type: Legume vegetable Oilseeds Oilseeds

Variety: not reported

Botanical name: Phaseolus vulgaris Brassica napus Linum usitatissimum

Crop parts(s) or processed

commodity: not reported
Sample size: 10 g each @ @ 2 ° @@o
Q) QN w
B. STUDY DESIGN I . N
A IR )
1. Test procedure D N
> @)\ SR RS

o
The storage stability of glyphosate in beans, oilseed&a@pe and i nsee(ﬁy%s in@stigat&d@
Duplicate samples were spiked with the test item 4€a con tration level of'2.6 m@(g, 0.6 mg/kg
and 5.6 mg/kg, respectively. ~ y\’ &
The spiked samples were stored in plastic b 1& at abégt <= ]@% unt@analysi@
At five samplings over a period of 551 days@he sa@@és wete tested$0r the s%’bility of glyphosate.
S @ S S g
2. Descriofi . Q O @
. Description of analytical procedures@ @% <) &
For the determination of glyphosate s?mpl Qzere e&racted With a ©(>)us hydrochloric acid. After
clean-up by elution through Chel&x-100-ligand gxchange afdl anid exchange resin, the eluate was
evaporated to dryness to remo e hy@@chlor‘ic\acid.@;\l;he sa@s were analysed by HPLC
equipped with post-column atisafion ane g fluoréseence detector. Determination involves post-
column hypochlorite oxidation and ér%ction@ith g—ﬁﬁ\@lmlaigehyde and mercaptoethanol to produce
a fluorescent derivative. O & > @
% AN
SN ‘o
R @S@UL %N SCUSSION
2

The results are prese@ in Téble 6. 1.&. The gr)laly ical results used for the stability calculation were not

corrected for recoveries. G@osat@sidue@vere gt le for at least 18 months.
<) v

Q\ @

S
¢
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Table 6.1.1-4:  Storage stability of glyphosate in plant matrices

Matrix | Days Concentration in stored Recovery instored Concurrent % Change
samples (mg/kg) samples (%) recoveries from initial
nominal values | actual value | single values | mean value (mg/kg) analysis'
Beans 0| 260 2.30 89 90 81 -
2.60 2.34 90
174 | 2.60 2.45 94 92 89 +2
2.59 2.33 90
371 2.60 2.84 109 108 79 +20o
2.60 2.76 106 &K @ & o
456 | 2.60 2.70 104 © 105 RS T NV
2.60 2.75 106 S @ | § N
551| 2.59 2.56 99 %8 97, |e S 49
2.60 251 96 O S P L
Oilseed 0] 0.608 0.584 96,7 | Q7 87¢,7] Q78 -
rape 0.609 0.470 W @ N
174 | 0.610 0.529 ‘87 = “88 4 85 +1
0.607 0.531 Sesd | o @ L9
371 0.606 0.564 @ RY [ n, 950 68 +9
0.608 0.589 @§ NSRS
456 | 0.610 0.633 ¢, Y4 ¢ 110 @W 83 +26
0.609 0.698 °~, m@ 115 Ab Q]
551 | 0.609 0.590 5> 7 | ¥R 102 +10
0.608 0. L 93 S
Linseed 0 223 @?: &@ N 94© Q93 86 ~
. . oy 9IS,
182 | 5.68 517 SN 88 96 -5
5.69 @© a2 N S o v
31| 58 T [=gos @ | A 88 &\\9 97 74 +4
5610 0603 LR 710
456 | 5,68 6§) ch” 106 87 +14
é§ @ 5.82 103
551| 5.66 @\\j\ 3@5.05%9 ¢ 89 89 87 -4
5.69 o 5.06 89

T : -
Percent change in mean uncorrec{@gl percé@reoov@value from Day 0 analysis

Q @
R III. CONCLUSIONS
Ny @

Over the period tested for at leasy 18 r@s, glyphosate residues were stable in beans (representative of
high water content fresh legu@ vegetables), oilseed rape and linseed (representative of high oil content
oilseed crops) when stored S—ISOC.%

g
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Author(s)
[

Year
2010

Annex point
IIA 6.1.1/05

Guideline:

Deviations:
Dates of experimental work:
Study owner:

@’@

Executive Summary

The storage stability of glyphosate and PA
(root and leaves) stored at about <—1

L @

was @Vestlgated The_samp
AMPA at a concentration level of g/kg& pecm@ly

AMPA residues were stable for atdgast 18 mont%
<€

Study title

Storage stability of residues of Glyphosate and
AMPA in various plant materials

Study No.: jj-0707
11 March 2010

GLP: yes
unpublished

EU Directive &/414/EEC as @wnde@y @o
96/46/EC 4 @

EU Comnéigsswn orkm@Docu 1607&'[/97
Appendqf%H S rage 1tyk /VI/@reV 5

(22/5397) \

%@’A %i@ms T est Gi@idelines,
TS '1380, Stora abilif ;~ v Data
«JNone

% 22 200@% Decgpiber 26@9

Fé&het@ﬁchw%@a Gmk}I

& @

@
o @ @f@
R o
Q@arlcﬁ@ram ar@j s@ maize (corn) and sugar beet

ere spiked with glyphosate and
&mmatrlce investigated, glyphosate and

N

&o@’

L % MATERIAD ANQ%ETHODS

A. MATERIALS@
1. Test materla& Q

Identification: % @) Gly%hosate
. v

Description: @ Mot rep@d

Lot/Batch #: Q> o323k

Purity: Q\ 99. %%

CAS #: @@ @%)1-83-6

Spiking levels: % 1.0 mg/kg

N

g

@’<§©
S

e

O

AMPA
Crystalline solid
70516

98.5%
1066-51-9

1.0 mg/kg



Glyphosate Task Force Glyphosate & Salts of Glyphosate Annex II, Document M, Section 4 Point 6:
Metabolism and residue data

May 2012 Page 17 of 77

2. Test Commodity:
Crop: Barley, maize, sugar beet
Type: Barley, maize: Cereals
Sugar beet: Root vegetable

Variety: not reported
Botanical name: Hordeum vulgare, Zea may, Beta vulgaris
Crop parts(s) or processed
commodity: Barley (grain and straw), maize@om), sugar beet (root and leav@°
Sample size: 5-10 g @) Q@ @‘&f}@ %@
o L@ \© O <
B. STUDY DESIGN 6 N S '§ Q\
@ 9 Q 0 Q)
1. Test procedure Q @Q < \Q &
Q

The storage stability of glyphosate and AMPA inbarle ( graméa% straw), mai@ (corn) and sugar
beet (root and leaves) stored at about <-18°(zwas in igate@ o

Samples were spiked with the test items at &onceptration [evel of T{@mg/kg>or both glyphosate
and AMPA. The samples were stored at about — —18)C ungil analy i

At four samplings over a period of 18 @j)nths %}% sampes wegtested @he stability of glyphosate

and AMPA,. N Q ©)
9 L Q
R Q@ v X% S
2. Description of analytical progedures @’ > w\? QQ

hydrochloric acid. After f the&cﬁl eous r\ctlon @elutlon through Chelex 100 resin in the
Fe(IIl) form glyphosat@ d AMPA were elutedyfrom \resm with hydrochloric acid and the iron
removed using an anion exc ;éf\,- e res@) Aft nce tratlon to dryness to remove the hydrochloric
acid and dlssolvmg@@ wat@ glyp ea ere quantified separately by means of HPLC
equipped with @St derivatisati, mt a ﬂ cence detector.

S
Determmatlolﬁg olves@ost-colurn h pochlo oxidation for glyphosate and reaction of the
amine product with oﬁthalc@ldeh{g and @rcaptoethanol to produce a fluorescent derivative.

For the determination of ?@sate and @etabol@ AMRA the samples were extracted with

/Zr

@ N
Q\ II. @@ RE%I@TS AND DISCUSSION
The results are presented in Tab@l.l—i@
N g@
9

O

g
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Table 6.1.1-5:  Storage stability of glyphosate and AMPA in various plant matrices

Matrix Storage Glyphosate AMPA
time Mean Mean Recoveries Mean Mean Recoveries
(months) | recoveries | recoveries in freshly recoveries | recoveries in freshly
(%) corrected fortified (%) corrected fortified
(%) samples (%) samples
(%) (%)
Barley 0 74 100 - 97 100 -
grain 6 74 101 73 83 111 75
12 71 101 70 ~T2 88 Lo 820
18 70 99 71 A 68 96 7 70
Barley 0 74 100 - 75 . 100 O] .~
straw 6 66 92 72 53 1O 15 |[Q71
12 68 87 78 | 36 &P @ SR
18 72 86 8@ |27 O] 5400 o] 77
Maize corn 0 80 100 o= T 94 100 & -
6 66 87 o 16 82 106 77
12 79 100 $ 19 79 5] @8 85
18 73 9% of ' & 86O 08 80
Sugar beet 0 84 100 & | o5 & g gy 100 -
root 6 89 95 %2 8 @ 110 80
12 75 .95  [or 79 O 70 &7 89 79
18 81 1142 % @ /ﬁﬁ 610 91 74
Sugar beet 0 84 [(i\% 100 @y o - $ 100 -
root 6 2 Q9T 805 | 70 86 81
12 67 N A% oy ) 56 69 81
18 68¢,” 85 O] <80 o 74 101 73
©© @} R y& @09\

& air' co CLUSTONS
\@’@ 3 ©@
Glyphosate and AM&@&: stable in ba@y (gra@ and €traw), maize (corn) and sugar beet (root and
leaves) for at least 18 month§when @ored u@er de@@reeze conditions.

R R
& N
@ & O

QC @ 5

Ny @
S
S
S S

S
¢
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Annex point Author(s) Year
ITA 6.1.1/06 B 2012
I
Guideline:
Deviations:
Dates of experimental work:
Study owner:
AN
Executive Summary %

Study title

Storage stability of residues of Glyphosate and
AMPA in citrus fruit

I
I

Study No.: jjjj-09-234

1 February 2012

GLP: yes

unpublished . S°
EU Directiy, @/414/EEC @%ende\\(} y @

96/46/EC4.21 . N
sson B )

EU Corﬁ%mlssm& orkin om% ent 160/V1/97,

Appendix H:*Storage

bilityw 7032/ V195 rev. 5
(221 97@@’@ ) j& @/@@
A
> Q

od Juné@@—&lgmne 2011

%& Gl)é%osate @gk Fo@% (GIP@

@

@ AN
@ %
@ @Q & @@)

> Y 5 &

The storage stability of glyphosate and AMPA in C@us fridy (oranges) st0@? at about <—18°C was

investigated. The samples were spiked with gly@sate dhd AM

at a eoncentration level of 0.5 mg/kg,

. . . . _,(‘e\ ° .
respectively. In all matrices 1nvest1ga, glyphgsate and AM@ residuek were stable for at least

24 months. &5 & % Q>
R
SN &8
O < SN @
@@ ATﬁRIAL§§&ND&§1ETHODS
& & Qo
A. MATERIALS © & Sy &
1. Test material’@ & \fQ\
Identification: & @Glyphosate O AMPA
Description: e @@ Noti%éported Not reported
Lot/Batch #: @ P—OS@&—I% 15-A GLP-0811-19540-A
Purity: Q\ @Not re(i%rted Not reported
CAS #: oY 107183-6 1066-51-9
Spiking levels: @Q mg/kg 0.5 mg/kg

2. Test Commodity:

S

Crop: § Orange, whole fruit
Type: Orange: Citrus fruit
Variety: Valencia

Botanical name:

Crop parts(s) or processed
Whole fruit
10g

commodity:

Sample size:

Citrus Sinensis
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B.

STUDY DESIGN

. Test procedure

The storage stability of glyphosate and AMPA in orange (whole fruit) stored at about <-18°C was
investigated.

Samples were spiked with the test items at a concentration level of 0.5 mg/kg glyphosate and
AMPA, respectively. The samples were stored at about —18°C until analysis.

At the target storage intervals of 0, 1, 3, 6, 9, 12, 18 and 24 months the samples were tested for the

stability of glyphosate and AMPA.

S @ & &
@) QN w
2. Description of analytical procedures K& @° @ § N
% ° <
Glyphosate and AMPA were isolated from crop matric%by h%g speec@ende@}[ra It using
ntrifu@atio aliquoy) of the

aqueous phase extract was mixed with isotopically tabeled phosa@ and AMPA ifiternal standards
then passed through solid phase extraction medja tor fin anyp. The samples e analysed by

0.1% formic acid in water and methylene chloride. Féflowi
a@
LC-MS/MS using a cation exchange column a@\uar&tated usiig one &pecifi(‘@recursor/product
@

ion transition for each analyte. 2, @@ “ N N
N
II. RESHLTS D DISCUSSION %)
S O
The results are presented in Table 6.1.1-6. @Q 9 @7@ Q
S &

DY
Table 6.1.1-6:  Storage stability of g}@%satg %id AMPA in y{\@gjous p@ matrices

Matrix Storage $ G%hosat@@j AMPA
time Mesdy Meari(> | Reeoveriespp” Mean Mean Recoveries
(months) | recof@ries Z?ﬁecove%igs infres recoveries | recoveries | in freshly
@%) % cor c)ted A %” fortifi€d (%) cor(r‘;:c)ted fortifiled
0 samples o samples
12 &7 &7 S ) (%)
Orange 0 88.2 L1000 © - 86.9 100.0 -
whole fruit 30 932 o 103 QoL 90.7 98.6 92.0
97 ‘W12 © 2.1 ~ 893 89.3 100.0 89.3
196 92.}7@ 104.7 & 88.0 89.4 101.1 88.4
273 8.2 ¢ 101,39 86.1 87.2 100.5 86.8
372 B2 @ 1058 88.1 91.4 106.7 85.7
546 8920 | @05 88.8 87.6 102.8 852
727 838> |~4033 85.7 84.2 916 91.9
9

§ ITII. CONCLUSIONS

There was essentially no change in corrected recovery for glyphosate up to 24 months and for AMPA up
to 18 months, At 24 months, AMPA corrected recovery was still >90%. Glyphosate and AMPA are stable
in oranges (whole fruit) for at least 24 months when stored under deep freeze conditions.




Glyphosate Task Force Glyphosate & Salts of Glyphosate Annex II, Document M, Section 4 Point 6:
Metabolism and residue data

May 2012 Page 21 of 77

ITA 6.1.2 Stability of residues in sample extracts

The sample extract stability was investigated as part of the method validation for the analytical method for
the determination of glyphosate in plant materials and is included in the analytical methods section. It was
found to be stable.

ITA 6.2  Metabolism, distribution and expression of residues

ITA 6.2.1 In plants, in at least three crops representative of the different categories of cr%po
@ 9
Conclusions from the 2001 EU evaluation: Glyphosate Monogr@§ S @9 w\g@

S ’ N
Studies were included in the 2001 glyphosate EU evaluation cox%ring rr@%bolﬁﬁ)f glg@%sq}te@ both

g

conventional crops and glyphosate tolerant crops. 6 AN N & @\
@ & O g ©
Conventional Crop Metabolism Q @ © &
R ; RN
The metabolism and distribution of *C-glyphosate ir@re than 20 vagieties of convegtional crops was
reviewed in the 2001 EU glyphosate evaluation andiis sumpiadised ifthe gghosat&monograph.
d

Application methods that were investigated inclu@appl' on t%%il aryiﬁ roponic solutions,
glyp@ ate t@onvenal crops. The

applications to stems and trunks, and foliar appli%ations
conclusions from the 2001 EU evaluation as @511 as %}Q suppaiging %dies sti% pply.

S O
The crops studied and the types of application us%e 1{9@ in t%%able@.l—l below along with the
S

reference from the 2001 glyphosate m@graph@ N S
Table 6.2.1-1: Metabolism StudleGly& ate l}ﬁgh'ops A
Crop ('5)\) ApplicationMethod O Reference
Citrus mitis @) (gn ected %oil appliéa?tion, f%iar B 1075, R1P95-01194
Walnut, Almond, Pecan © Q%ﬁirect@ soil a@catio&@liar I 1076, RIPOS-
& o0 S 0119
Apple N v | Difeted S@@pplic ion, foliar, | | 1074 RIP9S-
N ik 01190
Grapes & @Directedsoil a@%aﬁon, foliar, | | 1974 RIP95-01191
R ©&| trunk, hydroporics
Potatoes o Preemergesice soil, foliar B 1°75. RIP95-01193
Soybeans, Cotton, Wheat, Mai ~ @eem%r%g@lce soil, hydroponics I 1073, RIPY6-
Q @ 00099
Barley, Oat, Rice, Sorghum Y| Preg@iergence soil, hydroponics | | 1°74 RIP95-
NARE 01189
Sugar Beets & Wéemergence soil, foliar I (076, RIP9S-
A 01195
Sugarcane &> " Hydroponics, foliar B 1°75. RIP95-01198
Coffee Plants Directed soil application, foliar, B 1°75. RIP95-01192
trunk, hydroponics
Pasture crops: Fescue, Alfalfa, Clover, | Preemergence soil, foliar I (076,
Grass RIP95-01197

Uptake and Translocation
Soybeans, cotton, wheat, maize, barley, oats, rice, sorghum, potatoes, sugar beets, and pasture crops were
treated with a pre-emergence application of glyphosate at application rates equivalent to 4.48 kg/ha.
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For root uptake from the soil in apple trees, grapes, coffee plants, citrus, walnut, almond, and pecan trees,
glyphosate was applied to the soil surface of pots containing the emerged crops, while shielding the
foliage, at glyphosate application rates of between 2.24 kg/ha and 5.07 kg/ha.

In all cases, maximum uptake of radioactivity into plants grown in soil treated with '*C-glyphosate was
less than 1% of the total applied radioactivity, demonstrating that very little of the applied glyphosate is
taken up from the soil.

To simulate uptake of glyphosate through trunks and stems following post-emergence directed spray
applications in orchard and vineyards, a formulated solution of '*C-glyphosate was directly applied to
trunks and stems of apple trees, grapes, and coffee plants. In all cases less than 3% of the applied
radioactivity was incorporated into the plants. These results show that very little of the applied glyphos‘teo
will be present as a residue in orchard and vineyard crops as a result advertent ap@caﬂor@yf
glyphosate to trunks and stems following post-emergence directed sgyay treatmentsyO

The distribution and metabolism of glyphosate following foliar apﬁhcatlo@ ‘has %en inv gatedq@ apple
trees, grapes, coffee plants, potatoes, citrus, sugar beets, walnut %\}lmond@and app Sfidation of
subherbicidal levels of a formulated solution of '*C- glyphosa@o the’ sgrface leav a.% ses
glyphosate was found to be rapidly and extensively transloo@ed tl% hout@e pl@tﬁ

&
Metabolic Pathway @ @ > Q

The majority of the plant- contamed C-radioactivity }s relgased by@?ﬁeou&xtrac@n in almost all
cases. Glyphosate was the major '*C-component oftt@e ext and &MPA theandjor "*C-containing
metabolite. Glyphosate was almost always presen hig amo@t& PA except in corn foliage
following hydroponic application of "*C- glyphos e, whye gly sate were present at
comparable levels. In addition to glyphosate aad AM seve@ minQr meta es that typically
constituted less than 1% of the TRR were also occ ally detected5everdbof these minor metabolites
were identified, as N-methylaminometh lphosph@ acid 1- AM@) methylphosphonic acid,
and N-methyl-glyphosate. No mgmﬁcaémetab@qtes @&h&f than A P%&ere observed.

‘”\9
Glyphosate Tolerant Crop Metab ’i sm RS Q
While glyphosate-tolerant crop are not bei @élud d’ thesurrent dossier, the original monograph
included four metabolism studjes=in gl osate&o eran&crops crops all received over-the-top, direct
foliar applications of glypho@e duri he growmg tages 0 crop. The crops studied, the tolerance
mechanism, and reference from th onogaph are listed in Table 6.2.1-2.

@
Table 6.2.1-2: Meta@n Studles of @phos@ in Gy u osate Tolerant Crops

Crop \élypl}gsate Tokerance Medhanism Reference
Maize 2o EP%S“and aox v I 1995, RIP97-00618
Oilseed rape %PSPS @‘}r GOX@ B (094, RIP98-00118
Q @
Cotton EP@%S @ I 1997, RIP97-00619
Soybeans HPSPS I 1994 RIP98-00117
W)

Two of the studies were in crop%oybeau and cotton) that included only CP4 EPSPS (5-
enolpyruvylshikimate-3-phosphate synthase) conferring glyphosate tolerance, and two of the studies were
in crops (maize and oilseed rape) that included both CP4 EPSPS and GOX (glyphosate oxidoreductase),
which metabolizes glyphosate to AMPA.

The studies on metabolism of glyphosate in tolerant maize and oilseed rape plants revealed a rapid
metabolism of glyphosate to AMPA caused by the presence of GOX. In contrast, cotton and soybean did
not contain GOX and thus were similar to the non-tolerant plants, and metabolised glyphosate only slowly
to AMPA.
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Conclusions from the 2001 EU evaluation: Glyphosate-Trimesium Monograph

Studies on the metabolism of '“C-glyphosate (labelled in the glyphosate anion portion of the molecule and
applied as the trimesium salt) were summarised in the glyphosate trimesium monograph. The studies
included: directed application to soil in citrus, directed application to soil and intentional overspray in
grapes, pre-emergence application to soil in soybean, and preharvest application in wheat, and are listed in
the Table 6.2.1-3.

Table 6.2.1-3: Metabolism Studies of Glyphosate in Crops Following Application of Glyphosate-Trimesium

Crop Application Method Reference

Citrus Directed soil application 1985, RIP95-0001.1 b°

Grapes Directed soil application, foliar 199 KVi§?IP95 00017, ﬁ
overspray © V1991, RIP95- O%

&

Soybeans Preemergence soil N *1@2 RIP@OOO@

Wheat Preharvest @@ h@f@ RIgQ\S 00(%@

Q
The studies demonstrated minimal residues of glyphos&&e or AﬁA 1§¥ant llowm application to soil,
either prior to emergence or as a directed applicati e Cro hen gLyp sate was applied

directly to the crop, as the preharvest application 1@Nhea dehb@;ate oviépray in rapes the majority
of the residues remained as glyphosate. The onlﬁslgmf t metdbolite AMPA. It was usually a
minor component of the TRR, but in several of the soybean cgg@nodme AMI@K residues exceeded those
of glyphosate. No other significant metabol&e were@entlfle

Summary o @ %
The results of all the numerous plant upsake a@metab%hsm s@dles onstrate that glyphosate is slowly

metabolised in plants to AMPA. Wighonly,dfew exgeptions{some soybean commodities and
hydroponically-grown maize fora@vwhené&MPA@vels QQparable to or greater than glyphosate
levels), glyphosate is the major éémpound preseﬁ@m pl ﬁbtlssue@?ln all cases, AMPA accounts for less
than 27% of the radioactive ues, & typlc\%ﬂy is lgss tha 140%. With the exception of AMPA, no
other metabolites of glyphosate are d%igected@lat ace@;nt fo&%eater than 5% of the total radioactive

residues. ) & @ é% ©Q (Q
S S o

N,

Yol e e S

N i

Ha s &
HO/C\ /N\C/P@OHK HzN\C/P\\OH
A OH Ha oK
Q\ @
Glyphosate §') AMPA

Minor metabolites

Incorporation into natural products
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ITIA 6.2.2 Poultry

The conclusions from the 2001 EU evaluation as well as the supporting studies still apply.

Conclusions from the 2001 EU evaluation : Glyphosate Monograph
Two different studies on laying hens were included in the original glyphosate monograph to determine the
absorption, distribution, metabolism and excretion in livestock.
In one study (I 1988, RIP95-01205; I (058, RIP95-01206), animals were dosed
with 9:1 ratio of glyphosate and aminomethylphosphonic acid, AMPA, which is the primary plant
metabolite of glyphosate. The hens were dosed at a level corresponding to a total dietary concent;ation@°
120 and 400 mg/kg. é 9 @
For the other study (Jjiiil] 1994. RIP95-01208), hens were dosed @ith glyPhosate%Qone@’ level*s
N

corresponding to a total dietary concentration of 200 mg/kg. @ @
Glyphosate and AMPA were rapidly excreted mainly in the faeces and Grine, primarilyas unck%ged
parent compound, resulting in low residue levels in edible tis§ues ang ggs. @nwa&mmm@
metabolism of glyphosate to AMPA, as clearly demonstra&@n thegsfudy ucteg with l@hosate
alone. Metabolites resulting from the degradation of gly@osate AMPA'In tissues Wéeither
insignificant or entirely absent. N %o

N Sy 9
Conclusions from the 2001 EU evaluation: leuﬁ@sate-’@r%ine jum M raphs,

An animal metabolism study in hens was includ d'in the @ypho@e trimesjium I@nograph (I (094,
RIP95-00020). The animals were dosed with *C-glyp Sate in@he fornfdf the @@mesium salt at a level
equivalent to 62-64 mg/kg of glyphosate acid4n the giet. S

Glyphosate-trimesium radiolabelled in the °§kypho port@n was dly nearly completely excreted
by hens. The radioactive residues found%l tissu@nd eggs consi§mainly of glyphosate and the

metabolite AMPA. In addition, a part &fthe radioactivity was {\r:corpor@d into naturally occurring

o’
products. && %\f% §
Summary @© ° NS

Results from all three sets of afiimal Stabolistiustudie$are c&&s@stent. Both glyphosate and AMPA were
rapidly and extensively excre@d aft%@osin in hensy Tissue fevels were generally low, and AMPA was
the only significant metabglite presgat. Oglg: met tes Iting from degradation of glyphosate and
AMPA were either insigl\ﬁ icant 8yabsen®) @

) <
N g o O
ITA 6.2.3 Lactating raminants (goat or cow@

| N o
The conclusions from the 20% EU e@@uatl%&@ well as the supporting studies still apply.
Conclusions from the 2001 EU\é&gluati@: Glyphosate Monograph

Two different studies on lactat%%%'goat &ere included in the original glyphosate monograph to determine
the absorption, distribution, mefa olis&nd excretion in livestock.

In one study (NN 1988. RIP9di$203; B 1088, RIP95-01204), animals were dosed
with a 9:1 ratio of glyphosate an nomethylphosphonic acid, AMPA, which is the primary plant
metabolite of glyphosate. The g%s were dosed at a level corresponding to a total dietary concentration of
120 mg/kg.

For the other study (Jiiil] 1994. RIP95-01207), goats were dosed with glyphosate alone at a level
corresponding to a total dietary concentration of 200 mg/kg.

Glyphosate and AMPA were rapidly excreted mainly in the faeces and urine, primarily as unchanged
parent compound, resulting in low residue levels in edible tissues and milk. There was minimal
metabolism of glyphosate to AMPA, as clearly demonstrated in the study conducted with glyphosate
alone. Metabolites resulting from the degradation of glyphosate and AMPA in tissues were either
insignificant or entirely absent.
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Conclusions from the 2001 EU evaluation: Glyphosate-Trimesium Monograph

An animal metabolism study in goats was included in the glyphosate trimesium monograph (Sl
1994, RIP95-00022). The animals were dosed with '*C-glyphosate in the form of the trimesium salt at a
level equivalent to 62-64 mg/kg of glyphosate acid in the diet.

In goats, the glyphosate portion of glyphosate-trimesium is rapidly excreted mainly in the faeces. Tissue
residues were generally low with the highest value reached in the kidneys. The radioactive residues found
in tissues consisted mainly of glyphosate itself and the metabolite AMPA. The major radioactive residues
in milk were natural products in the form of lactose, triglycerides and protein. Lactose and triglycerides
constituted over 45% TRR in milk, while material associated with post extraction milk solids comprised
20% TRR, which is consistent with natural incorporation of radiocarbon into proteins. Residues of ‘@o

glyphosate did not accumulate in fat, tissues or milk. @ @ © ‘ @
&(@ Q @N %,
Summary ° N
o ;@)sat a AM@ were

Results from all three sets of animal metabolism studies are consistent. Both g%
rapidly and extensively excreted after dosing in goats. Tissuedgvels were genetally low, and PA was
the only significant metabolite present. Other metabolites reg§y tin@n de@dati@«)f glyphpsate and
AMPA were either insignificant or absent. S @ N

S RN

. RS
IIA 6.2.4 Pigs > SN
@% O &N
No metabolism study was performed in pigs, sin&e e m@bolit@&fltten@n rod@ts (rats) and ruminants
(goats) did not differ significantly. &@ © S @
2 & Y » O
ITA 6.2.5 Nature of residueinfish >~ Q¢ Q O
This OECD point is not covered by or %&g of a pg)if&oaccord@’g to &g%nt data requirements. Hence
data / documents do not need to be submitted.qy» S %

& o O
ITIA 6.2.6 Chemical identity(gmphasis on @lpuyi% of-residual concern)

N
This OECD point is not covere@) oi&rt of an_ C point accg)i g to current data requirements. Hence
es

data / documents do not needgtp itted. Y <
@ D g

2 v R
Lo Q O
I1IA 6.3 Res1due@als for crops.or plant p &

proposed or %@re I@Siduegrom s@il can be taken up
R & R ©
Numerous supervised residue triéd have been canducted to establish MRLs for glyphosate. In cases where
residues resulting from differer@glyp osate foftulations have been compared in side by side field trials,
no differences were found. s, it iy possiblesto extrapolate from data obtained on the active substance in
accordance with the requirement?% Ann@ll 6.3.

Good agricultural practices f%@ﬁe appligation of glyphosate can be grouped into six categories based on
the types of applications:

a. Pre-harvest broadcast a@ations yielding detectable glyphosate residues that require
establishment of MRL%
Applications prior to crop emergence that result in undetectable glyphosate residues.
Grassland applications.
Directed spray applications underneath the foliage of existing crops (post-directed applications).
Selective equipment applications (e.g. recirculating sprayer and wiper applicator applications).
Forestry applications.

~opo o
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In-crop, pre-harvest applications are currently approved in various European Union Member States for
cereals (wheat, barley, oats, and rye), pulses (beans and peas), oil seed crops and forage grasses.
Maximum glyphosate residues in grain and seed resulting from pre-harvest applications according to
approved uses reached 20 mg/kg.

In-crop selective equipment or between-the-row applications of glyphosate may also result in detectable
residues in crops. For example, an MRL of 1 mg/kg was set for maize that has received inter-row selective
applications.

A major method of glyphosate application is as a pre-plant or pre-emergence treatment that does ot re%ls
in significant residues. @ @

Q Q %
EU MRLs were adopted and included in Annex II of Regulation (EC) No396/20Q5, whi @deqlfat@ly
support claimed uses (COMMISSION REGULATION (EC) No 839/2008 OQ July 2008 aﬁ@
COMMISSION REGULATION (EC) No 149/2008 of 29 .@mary" %008) & @

Upon review of the database supporting the current uses as Qmme@hat Qle theﬁ&were
numerous residue studies of pre-plant and pre- emergenc pph ons ina variety of crops, many were
older, non-GLP studies and did not always represent &he currgnt GAP@l ordef%to progide an up-to-date set
of studies, a representative set of trials was recently:cpondu The @yph and-AMPA residues for all
trials of all crops were below the LOQ (<0.05 m @ ‘ge bel& the LOD (<0.015 mg/kg) and
therefore support the existing MRLs of 0.1 mg/kg for pf@splan -emeggence @%s.

The crops selected for the residue trials included: @ © 6 ©@
Q 9 S 9
Crop Group [(\*’Crop@Used@\\Remdue Trm{%
Root and tuber vegetables % sztg@es and carrof§» Q
Bulb vegetables $ Onions Gy Sy
Fruiting vegetables @) P Tomatées ;\ R
Cucurbits %@) @ Cucummibers and zucchini
Brassica @\% C@hﬂoy@%and %Bf)age
Leafy vegetables . 2 éﬁyead a@‘ie%@:ce
Stem vegetables N & Leek
Sugar plants Q @ | Sugar beet O
Y
@%}) RS

In the followir}g s‘ecti(‘)ns, the\n stu@}\’s gr%%@sented. They show the residue behaviour of glyphosate
when the application is ma@ pre—opl@x or in the pre-emergence stage of the crops.

§\ @@

O
9

O

g
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IIA 6.3.1 Potatoes
Annex point Author(s) Year Study title

ITA 6.3.1/01 [ ] 2012 Determination of residues of glyphosate and
AMPA after one application of MON 52276 in
potatoes (outdoor) at 4 sites in France, Germany

and Italy 2011

S11-00258

28 February 2012 . @o

GLP: yes @ @ S @

unpublishy Q % «:v\g
Guidelines: EU Dirdetive 91/ 4/EESas a;n@ed S

Comssmn «]&reetw@ﬁ/&%f@éb N

EU@J n Wéeking ocumentyl607/V1/97,

Etsk)pea mmisSion Wo ing [Jocument

. SANCGSS 29/ Orov 4
Deviations: & on & &
Dates of experimental work: @ 02 ch%ﬁ(@ 1- ebrua®%2012
Study owner: & @@phc@@ Tasgporce (GTF)
2 o 9 @
. S O
Executive Summary N Z) < Q
Four residue trials were conducted o atoe@reated zﬁbleast@? days @r planting and before crop
emergence at a target rate of 2.16 k, Sate acid per he@re Potato tuber samples were analyzed for
glyphosate and AMPA. No residueyof gl osate@’ AM boxg the LOD (0.015 mg/kg) were found in
any of the treated or untreated sdmples. S @
S oy NN N

& L %@MA@ERI% ANQ%ETHODS
S

Four residue trials wer %@nductg@on @toes Qdoo r<’$ ring 2011 in Northern France, Germany,
Southern France an(& y. On@spray application of MON 52276 (360 g/L glyphosate) was performed to
the bare soil at 6.0 L/ha at I8a3t 3 dags after @antm d before crop emergence, diluted with water
immediately prior to applfé%ztlon 162 spraﬁwolume of 175 L/ha. The actual used product rates correspond
to 2.17-2.37 kg glyphosate aci

In all trials in northern and s%t ern F@jope %@)les of potato tuber were taken by hand at BBCH 49.

The samples (potato tuber) were afia ysed@r glyphosate and AMPA according to |Jjjiill method
AG-ME-1294-01, which was preViously*walidated for potato (tuber) in |l Study S11-03331, with
a limit of quantitation of 0.05ang/kg and limit of detection of 0.015 mg/kg for both analytes, respectively.

@
YI.L  RESULTS AND DISCUSSION

Recoveries of glyphosate and AMPA were obtained from potato (tuber) fortified at levels of 0.05 mg/kg
and 0.50 mg/kg. Single recoveries and mean recoveries over both levels were all within acceptable ranges
(85-88%). Details of recovery data are shown in Table 6.3.1-2.

All trials are summarised below in Table 6.3.1-1 and in greater detail in the Tier 1 summary forms.

No residues of glyphosate and AMPA above the LOD (0.015 mg/kg) were found in any of the treated and
untreated samples of potato (tuber).
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ITII. CONCLUSIONS

Four residue trials were conducted with MON 52276, containing 360 g/L. glyphosate on potato in pre-
emergence state, two in northern Europe and two in southern Europe. The product was applied in
accordance with the proposed use pattern (slight deviations were within EU tolerances), and the tests were
carried out according to GLP principles.
The results of the trials presented above demonstrate that there are no residues (< 0.015 mg/kg) present in
any sample of potato (tuber) sampled at BBCH 49 (commercial maturity).

‘@o

@ &,
Table 6.3.1-1:  Residues of glyphosate and AMPA in potato (tuber) fgowing application 0f}\£\QN 522&?

Study No. Application S @ CResidu€dy’ A
Trial No. Crop Country FL |No. | kg/ha | kg/hL E(;}S Po&tii%ﬁ T g%?hosat& AMPA
GLP Variety (a.s.) (a.s.)@Q ar@ysed yS) ’ g/k (mg/kg)
Year . Q d @ .

S11-00258 potato, |France, 360 1 2173 | 1@42 O&fy tuber 119\ < @15 <0.015
$11-00258-01 | Charlotte | Europe, ~ [SL' S é\’ &
Y North Q% @ @ ©

es 7, S «d o
2011 ) @ NS
S11-00258  |potato, |Germany, [360 | 1 |2276 | 237 | n@| wbé | 13§ | <0015 | <0015
S$11-00258-02 |Milva  |Europe, [SL' | & a @ S
Yes North N o I @@

2011 ~ 2, S
S§11-00258 potato, |France, 1 f}?.218 186 go\Qyo tubet 114 <0.015 <0.015

N R
CIES
N S | @

S11-00258-03 | Noisette |Europe,
Yes South

@

S11-00258  |potato, |Italyly L, 2.374/1.187 c90 | tber | 98 | <0015 | <0015
S11-00258-04 |Primura |Europe, @

&
2011 IS N
oy
q
S

Yes . S@lth v ©Q @
2011 Q' g, © \’®
FL = formulation @ GS =@wth st &QE last application DALT = days after last treatment
Formulations used in trials: 1 = MORS2276 (@9 SL), congining 360 glyphosate acid
(e Q
@ N O
Table 6.3.1-2: Procedural@%veri@r gly%hosate and AMPA in potato (tuber)
Study No. |Crop |Portion NS @as. Fortification Recovery
Trial No. analysed; §>etabolite level (%)
GLP n (mg/kg) single value | mean | RSD
Year AN
S11-00258 potato | potato, t@ glyphosate 1 0.05 88 88 -
S11-00258-01 1 0.50 88
S11-00258-02
S11-00258-03
S11-00258-04 AMPA i 0.05 85 86 | -
1 0.50 87
Yes
2011
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IIA 6.3.2 Carrots

Annex point Author(s) Year Study title

ITA 6.3.2/01 [ ] 2012 Determination of residues of glyphosate and
AMPA after one application of MON 52276 in
carrots (outdoor) at 4 sites in France, Spain and

Poland 2011
Study No.:

S11-00259 .

28 February 2012 @ © @b

GLP: yes O Q @Kﬂ N v

unpublished @ & @ Q"
Guidelines: EUCCth@ 414/%(3 % mende by

Co ssionPirectigy 96/68

E@Com ) ion Vﬁéﬂﬂ% ocumént 1607/V 1/97,

. Bdropedy ong%lsswn rking@ocument
SSANCO 3029799 rev.4
> Neg® o & 7
Deviations: ”\o N()@g
Dates of experimental work: arcl@Oll 89 Januggy 2012
Study Owner: lyp te Tas orc@
o\@ > G i
@Q 9 @ Q

Executive Summary ”\a @ LN X% S

S >
Four residue trials were conducted &&treate@t leas@days a%r planting and before crop
emergence at a target rate of 2. 16@ glyp ate adigt per h amples of carrot root without leaves

were analyzed for glyphosate and’/AMPA. No reSidues %ﬁglyph(@te or AMPA above the LOD
(0.015 mg/kg) were found m@ of tl@treatecf%'r untrgated s@ples

@ L& @ o
N ~ @ATE@@ALD METHODS

Four residue trials were cor@cted @carrot@[outd@ during 2011 in Northern France, Poland, Southern
France and Spain. One spfz% application SRMON 52276 (360 g/L glyphosate) was performed to the bare
soil at 6.0 L/ha at least 3 days ng and &efore crop emergence, diluted with water immediately
prior to application to a spray v umeéﬁ 175 L#a. The actual used product rates correspond to 2.08-

2.49 kg glyphosate acid/ha¢ @

In all trials in northern and soutEuro@ samples of carrots were taken by hand at BBCH 49.

The samples (carrot roots witligut leavg) were analysed for glyphosate and AMPA according to
B cthod AG-ME-1294-01y which was previously validated for carrot (roots) in || N
Study S11-03331, with a limit of guantitation of 0.05 mg/kg and limit of detection of 0.015 mg/kg for both
analytes, respectively.

II. RESULTS AND DISCUSSION

Recoveries of glyphosate and AMPA were obtained from carrots (root without leaves) fortified at levels of
0.05 mg/kg and 0.50 mg/kg. Single recoveries and mean recoveries over both levels were all within
acceptable ranges (90-97%). Details of recovery data are shown in Table 6.3.2-2.

All trials are summarised below in Table 6.3.2-1 and in greater detail in the Tier 1 summary forms.
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No residues of glyphosate and AMPA above the LOD (0.015 mg/kg) were found in any of the treated and
untreated samples of carrot (root without leaves).

III. CONCLUSIONS

Four residue trials were conducted with MON 52276, containing 360 g/L. glyphosate on carrots in pre-
emergence state, two in northern Europe and two in southern Europe. The product was applied in
accordance with the proposed use patterns (slight deviations were within EU tolerances), and the tests
were carried out according to GLP principles.

The results of the trials presented above demonstrate that there are n idues (< 0. O]@mg/kg%prese@@
any sample of carrot (roots without leaves) sampled at BBCH 49 (c@nmercial matudy). @

@é@@@@

Table 6.3.2-1:  Residues of glyphosate and AMPA in carrots f@pwmg apphcat@\ of MQ§ 52@

Study No. Application © @J (C'»Q) s1due§ O
Trial No. Crop Country | FL | No. | kg/ha | k¢ZhL G§§4’ortion DALT | glyphpsate| AMPA
GLP Variety (a.s.) [Ya.s.) an: d | (days) | (mg/kg) (mg/kg)
Year <N @ @ 2
S11-00259 | carrot, France |360 |1 |2.3@) 1.@ 00 Froots Qo3 <0015 | <0015
S11-00259-01 | Montdibell |Europe, |SL' éwitho %
Yes North @ leaves @
L9 4 2)
2011 N a S)
S11-00259  |carrot,  |Poland, [36Q,[1 |2095 | 1489 |00 qyoots 4176 | <0015 | <0015
S$11-00259-02 |Laguna  |Europe, |S @J@ N N with
North le
Yes @ & % % 8@9
2011 Qy @
S11-00259 carrot, Francéy 36& 1 2% &fy 00%toots 137 <0.015 <0.015
S11-00259-04 |Maestro | Eusope, |Si v ‘| without
Yes South % @ A O |leaves
a @
2011 P o & I} &
S11-00259  |carrot, x| S @ 360°[1 (6080 4231 |00 [roots 154 <0015 | <0015
S11-00259-05 | Maesfr e SL' o D without
Yes South %@ < Q) leaves
2011 @7 &
FL = formulation BBCH@)Wth stage at last application DALT = days after last treatment
Formulations used in trials: 1 = MOB@’% (36(@@ contd%ug 360 g/L glyphosate acid
N @
KQ 2
SN
%

O

g
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Table 6.3.2-2: Procedural recoveries for glyphosate and AMPA in carrots
Study No. |Crop Portion a.s./ Fortification Recovery
Trial No. analysed metabolite level (%)
‘(;’LP (mg/kg) single value mean | RSD
ear
S11-00259 carrot  |root without | glyphosate 0.05 97 94 -
S11-00259-01 leaves 0.50 91
S11-00259-02
o1 AMPA 0.05 93 92 D
S11-00259-05 0:5 @ %0 @ &) @
Yes b Q S B
2011 SO /S N &
RN YN
> @)\ SR RS
IIA 6.3.3 Bulb Onions @ © S Q” O
© &
& N
3. “Determinatio residues o osate an
1A 6.3.3/01 . 2012 D @f f glyph d
%, % aftergiie appihication of MON 52276 in
onioffs,(out at 4 sites in France, Spain
iofis,(outddar) at 4 sites in F Spai
AN Bulgaria 2 ©
- @ Study No.:
& _ tudy No.:
N Q 1-00260_ O
« 9 Pebrugs 2012
@,Q ‘~GLP:_yes N
rQ@ & un ished
S A X
Guideline: N2 @@9 EUDirectiye 91/414/EEC as amended by
o7 & w>  «Commission Directive 96/68/EC
@ @ 7 EU > ission Working Document 1607/V1/97,
% g
Q @ % Eurbpean Commission Working Document
% LR
N o © CO 3029/99 rev. 4
Deviations: Q> N © one
Dates of experimen§ worky> @ O @© 14 March 2011- 10 January 2012
Study owner: e @%9 o Glyphosate Task Force
@ N 9
SIS N
Executive Summary Q . @
@

NN
Four residue trials were condu on onions treated at least 3 days after planting and before crop
emergence at a target rate of Z46 kg glyphosate acid per hectare. Onion bulb samples were analyzed for
glyphosate and AMPA. No residuesXof glyphosate or AMPA above the LOD (0.015 mg/kg) were found in
any of the treated or untreated ses.

I MATERIALS AND METHODS

Four residue trials were conducted on bulb onion (outdoor) during 2011 in Northern France, Poland, Spain
and Bulgaria. One spray application of MON 52276 (360 g/L glyphosate) was performed to the bare soil
at 6.0 L/ha at least 3 days after seeding and before crop emergence, diluted with water immediately prior
to application to a spray volume of 175 L/ha. The actual used product rates correspond to 2.31-2.43 kg
glyphosate acid/ha.

In all trials in northern and southern Europe samples of bulb onion were taken by hand at BBCH 49.
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The samples (onion bulbs) were analysed for glyphosate and AMPA according to |l method AG-
ME-1294-01, which was previously validated for onion (bulbs) in |l Study S11-03331, with a
limit of quantitation of 0.05 mg/kg and limit of detection of 0.015 mg/kg for both analytes, respectively.

II. RESULTS AND DISCUSSION

Recoveries of glyphosate and AMPA were obtained from onion bulbs (bulbs) fortified at levels of

0.05 mg/kg and 0.50 mg/kg. Single recoveries and mean recoveries over both levels were all within
acceptable ranges (88-92%). Details of recovery data are shown in Table 6.3.3-2. ‘@o
All trials are summarised below in Table 6.3.3-1 and in greater detaﬂ@the Tier 1 sur@aary f@ﬁ@ns @

No residues of glyphosate and AMPA above the LOD (0.015 mgél%g) wer@}bund& any (@e tre"at@d and
untreated samples of bulb onion (bulb).
L NI @

9, © Y @
IIL CONCLUNS@© © Q

Four residue trials were conducted with MON 52276 (%ntal 1ng 360 gly osate bulb onions in
pre-emergence state, one in northern Europe and thmg: ins ern Bdrope, prmct was applied in
accordance with the proposed use patterns (shght @wa‘u wer& th1 tolerances) and the tests
were carried out according to GLP principles.

The results of trials presented above demons@e tha (ghere ar@no r dues ( fl

sample of bulb onions sampled at BBCH 469\(com1@ 1al matunty@ V)
v © &Q

Table 6.3.3-1:  Residues of glyphosat %d AI\@A in bu% onions follog?g application of MON 52276

15 mg/kg) present in any

Study No. @ ?\pplw@on S Residues
Trial No. Crop Countfy FI& No. | Kg/a | kgL | GSgjrPortion | DALT |glyphosate| AMPA
GLP Variety @ @ .S. .8.) |’y |analysed | (days) | (mg/kg) (mg/kg)
Year @ % R ©
S11-00260 bulb @jance’%éo l 26@ 1. 01 | bulbs 129 <0.015 <0.015
S$11-00260-01 |onion, “SEurope, SLI@@ O
Yes Takmgik Souidy, N
2011 Fl L w [ O ¢
S11-00260 bulb Poland@f 360 1 &413 1.189 | 03 | bulbs 143 <0.015 <0.015
S11-00260-02 |onion,  |Eurof@ [SLA,
Yes Kristine N@b @©
2011 ° %
S11-00260 bulb Spain§y 3609 1 |2.433(1.187 |03 | bulbs 154 <0.015 <0.015
S11-00260-03 |onion, Eur@e, SE
Yes Eso South Q%
2011 AN
S11-00260 bulb Bulgarié, 360 1 [2.386|1.236| 00 | bulbs 149 <0.015 <0.015
S11-00260-04 |onion, Europe, |SL'
Yes Stutgarten | South
2011 rijsen
FL = formulation GS = BBCH growth stage at last application DALT = days after last treatment

Formulations used in trials: 1 = MON 52276 (360 SL), containing 360 g/L glyphosate acid
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Table 6.3.3-2: Procedural recoveries for glyphosate and AMPA in bulb onions

Study No. |Crop Portion a.s./ Fortification Recovery
Trial No. analysed metabolite level (%)
GLP n (mg/kg) single value mean | RSD
Year
S11-00260 bulb bulbs glyphosate 1 0.05 92 92 -
S11-00260-01 |onion 1 0.50 91
S11-00260-02
S11-0200-03 AMPA 1 0.05 89 8 D
$11-00260-04 ' °
s 1 o.sb® 88 U %% @
2011 ST M N N
. % \ o\ o\\’)
O & N & N
IIA 6.3.4 Tomato @ © O Q” O
o @ @ \
ITA 6.3.4/01 [ ] 2012 \Determinatio@f resi@es of glyphosate and
AMPA aftertie apgfication 6f MON 52276 in
@ t o (otitdoor) sites in Hungary and
& ma%QOM é% &
% N @ Study No.:
‘. Q@ $11-00267.5 O
« 9 28 Pebruay 2012
@,Q ‘~GLP:_yes N
rQ@ AN % urll§hshed
S>A
Guideline: N2 @@9 EUDirectiye 91/414/EEC as amended by
o7 & w>  «Commission Directive 96/68/EC

@ %@ 7 EU (@\mnission Working Document 1607/V1/97,
% 7oy %@ Q% Eurbpean Commission Working Document
‘« o © CO 3029/99 rev. 4
Deviations: Q& @ < © one
Dates of experimen§ work> @ O @© 21 April 2011- 20 January 2012
Study owner: e @%9 o « Glyphosate Task Force

@ N 9
&,
Q¢ e ©
& @
Two residue trials were condu on @toes treated 3 days prior to transplanting seedlings at a target
rate of 2.16 kg glyphosate aciéper hectare. Tomato fruit samples were analyzed for glyphosate and
AMPA. No residues of glyphosate %AMPA above the LOD (0.015 mg/kg) were found in any of the
treated or untreated samples. §

I MATERIALS AND METHODS

Executive Summary

Two residue trials were conducted on tomato (outdoor) during 2011 in Germany and Hungary. One spray
application of MON 52276 (360 g/L glyphosate) was performed to the bare soil at 6.0 L/ha at 3 days
before planting the seedlings, diluted with water immediately prior to application to a spray volume of
175 L/ha. The actual used product rates correspond to 2.28-2.30 kg glyphosate acid/ha.

In both trials in northern and southern Europe samples of tomato fruit were taken by hand at BBCH 89.
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The samples (tomato fruit) were analysed for glyphosate and AMPA according to [l method
AG-ME-1294-01 as validated in |l study S11-03331, with a limit of quantitation of 0.05 mg/kg
and limit of detection of 0.015 mg/kg for both analytes, respectively.

II. RESULTS AND DISCUSSION

Recoveries of glyphosate and AMPA were obtained from tomato fruits fortified at levels of 0.05 mg/kg
and 0.50 mg/kg. Single recoveries and mean recoveries over both levels were all within acceptable ranges
(87-90%). Details of recovery data are shown in Table 6.3.4-2. ‘@o
All trials are summarised below in Table 6.3.4-1 and in greater detaﬂ@the Tier 1 sur@aary f@ﬁ@ns @

No residues of glyphosate and AMPA above the LOD (0.015 mgi%g) wer@}bund& any (@e tre"at@d and
untreated samples of tomato (fruit).
3 \ S & @
I1I. CONCLUSI 7) S) O

597 ¢ Q o

@
Two residue trials were conducted with MON 52276, go&a1nm§60 g% glyphosate at SQays before
planting of tomato seedlings in northern Europe and sou ither Europe{Fhe praduct was) applied in
accordance with the proposed use patterns (slight de%latlo %gere w@nn @leraﬂa%es) and the tests
were carried out according to GLP principles.
The results of trials presented above demonstrat&hat tl@e are Qemd@s (<0 mg/kg) present in any
sample of tomato (fruit) sampled at BBCH 8%comr%égc1al H@Jflty% %)

N
Table 6.3.4-1:  Residues of glyphosate and AMPA¢i Q omatGeés foll@»gng ap@cation of MON 52276
Study No. N @ﬁhcatlm N Residues
Trial No. Crop Country {éﬁL kg/l% kg/MNGS Pé%}:ion DALT |glyphosate| AMPA
GLP Variety N (a.@ analysed | (days) | (mg/kg) (mg/kg)
Year < . @ N Q
Q) B .
S11-00267 tomato, Ge@ﬁy, 3@ | 1 [2.304 1232 gﬁéa fruit 93 <0.015 <0.015
S11-00267-01 | Vanessa |Europe, Q;%Ll @ Q% &
rth Ry
Yes N g |o°| &
2011 R I QD

S11-00267 tomato, Hﬁé%ry, 60 @ 2.283D1.234 | n/a| fruit 94 <0.015 <0.015
S11-00267-02 | Claudius Rurdpe, 2 Q! < @

Yes F1 South @ &
2011 RN
FL = formulation Q @S BBéﬁ growth stage at last application DALT = days after last treatment

n/a = not applicable
Formulations used in trials: 1 = MON 5227@ SL), @@ﬂning 360 g/L glyphosate acid

N
& W

Table 6.3.4-2: Procedural recove for glyphosate and AMPA in tomatoes

Study No. |Crop Portio% a.s./ Fortification Recovery
Trial No. analysed metabolite level (%)
GLP n (mg/kg) single value mean | RSD
Year
S11-00267 tomato fruit glyphosate 1 0.05 90 89 -
S11-00267-01 1 0.50 87
S11-00267-02
v AMPA 1 0.05 90 89 -
es
2011 1 0.50 88
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IIA 6.3.5 Cucumber and Zucchini

ITA 6.3.5/01 [ ] 2012 Determination of residues of glyphosate and
AMPA after one application of MON 52276 in
cucumber and zucchini (outdoor) at 3 sites in
Italy, France and Germany 2011

Study No.:
S11-00261 .
28 February 2012 @ © Q§>
GLP:yes © Q @0 N R
unpublished @ & <i5 Q"
Guideline: EUCCth@ 414/%(3 % mende by
Co ssionPirectigy 96/68

E@Com ion Vﬁéﬂﬂ% ocum&nt 1607/V 1/97,
. Bdropedy s Commission rking@ocument
ANCO 302 rev % @)

Deviations: @”\a Noag %
Dates of experimental work: & gh\/larcl@ml 40 Januggy 2012
Study owner: < Glyp l@@te Tas@Forc@

L9 @ S 2

h ég 9 L <§
Executive Summary R Q. v X% S

@ X A >

Three residue trials were conducte cu%[ faber Of%ucchlﬂ@eated %ays prior to transplanting
seedlings at a target rate of 2.16 k@ ypho e aci@per he cumber and zucchini fruit samples

were analyzed for glyphosate and’/AMPA. No reéSidues %ﬁglyph(@te or AMPA above the LOD
(0.015 mg/kg) were found m@ of tl@treatecf%'r untrgated s@ples

% & % o
N ~ @ATE@LD METHODS
%S

Three residue trials were coﬁ@hcted@l cucufber o @cehlm (outdoor) during 2011 in Germany, Southern
France and Italy. One spra%pphc@lon of MON 52276 (360 g/L glyphosate) was performed to the bare
soil at 6.0 L/ha at 3 days before -QY ntu;&ythe seedlings, diluted with water immediately prior to application
to a spray volume of 175 L/l& he agtyal u&(@roduct rates correspond to 2.22-2.55 kg glyphosate
acid/ha. Q @

In all trials in northern and soutl@Euro@ samples of cucumber or zucchini fruit were taken by hand at

BBCH 89. Q}
NN

The samples (cucumber or zucchinjfruit) were analysed for glyphosate and AMPA according to
I cthod AG-ME-1294-0% ds validated in | study S11-03331, with a limit of
quantitation of 0.05 mg/kg and l%u of detection of 0.015 mg/kg for both analytes, respectively.

II. RESULTS AND DISCUSSION

Recoveries of glyphosate and AMPA were obtained from cucumber and zucchini fruits fortified at levels
of 0.05 mg/kg and 0.50 mg/kg. Single recoveries and mean recoveries over both levels were all within
acceptable ranges (87-92%). Details of recovery data are shown in Table 6.3.5-2.

All trials are summarised below in Table 6.3.5-1 and in greater detail in the Tier 1 summary forms.
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No residues of glyphosate and AMPA above the LOD (0.015 mg/kg) were found in any of the treated and
untreated samples of cucumber or zucchini fruit.

III. CONCLUSIONS

Three residue trials were conducted on cucumber or zucchini with MON 52276, containing 360 g/L
glyphosate at 3 days before planting of cucumber or zucchini seedlings in northern Europe and southern
Europe. The product was applied in accordance with the proposed use patterns (deviations were within EU

tolerances), and the tests were carried out according to GLP principles.
The results of trials presented above demonstrate that there are no resj

@es (< 0.015 mgfkg) présent i.@@:

sample of cucumber or zucchini fruit sampled at BBCH 89 (comme(@jal maturity) S v Y
SIS
N N @
Table 6.3.5-1:  Residues of glyphosate and AMPA in cucumbe@nd zu"&ghlnl follgwing ag\hc of
MON 52276 @) 9 O A o
Study No. Applicatipn @ Y ﬁesidyé%

Trial No. Crop Country FL |No. | kg/hakg/hL Portion | DALT | glyphosate| AMPA
GLP Variety (2.8 (a.s% ysedg{days) Dmg/kg) | (mg/kg)
Year @i\a (@) S
S11-00261  |zucchini, |Germany, |360 | 1 42.551 @&32 ifal foily | %% | <0015 | <0015
S11-00261-01 | Monitor | Europe, SL' @ @
Yes North . 2 7o 6 ©

O g
2011 @»Q D | Q
S11-00261 zucchini, |France, 1@5.22% 1.234 | n/a @ﬁ 52 <0.015 <0.015
$11-00261-03 |Cigal F1 |Europe, ~ @SL' | @ SRS
Yes South S @Z%g §
2011 <R S IS oy
S11-00261 cucumber, | Ital O 3%0 S 2.23% 1.237N/a|  fruit 42 <0.015 <0.015
S11-00261-04 | Ekron Eur{)@e, S\[SL' Q) 9
Yes ¥ph | e
2011 - © @© S

FL = formulation

n/a = not applicable
Formulations used in trials: 1 = MON$2276 (369) SL), cofftaining 360

@
&

@@’

GS = BBCH growth s@e at last application

v

S

O

%7)])_ glyphosate acid

DALT = days after last treatment

©
Table 6.3.5-2: Procedural@coverl@or glyci(\hosate and AMPA in cucumber and zucchini

Study No. |Crop Portio .s./ Fortification Recovery
Trial No. analység @etabolite level (%)
GLP 9 n (mg/kg) single value | mean | RSD
Year <\
S11-00261 zucchini | fruit % glyphosate 1 0.05 92 90 -
S11-00261-01 1 0.50 88
S11-00261-03 AMPA 1 0.05 90 90 -
S11-00261-04 1 0.50 90
Yes cucumber | fruit glyphosate 1 0.05 90 89 -
2011 1 0.50 87
AMPA 1 0.05 87 89 -
1 0.50 90
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IIA 6.3.6 Cauliflower

ITA 6.3.6/01 [ ] 2012 Determination of residues of glyphosate and
AMPA after one application of MON 52276 in
cauliflower (outdoor) at 4 sites in France,
Hungary, Bulgaria and Italy 2011

Study No.:
S11-00263 .
28 February 2012 @ © @b
GLP:yes © Q @0 N R
unpublished @ & @ Q"
Guideline: EUCCth@ 414/%(3 % mende by
Co ssionPirectigy 96/68

E@Com B ion Vﬁéﬂﬂ% ocum&nt 1607/V 1/97,

. Bdropedy ong%lsswn rking@ocument
«SANCO 3029099 rev. 44 @

Deviations: ”\o N@ @ @
Dates of experimental work: arcl@Oll 40 Januggy 2012
Study owner: 1 te Tas orc@

' o@ o %

h @Q 9 @ Q
Executive Summary R Q. v X% S
@ S @

Y
Four residue trials were conducted g aul' wer treated 3days priorQ) transplanting seedlings at a target
rate of 2.16 kg glyphosate acid pe@eotare auliffewer 1n®esc%ce samples were analyzed for
glyphosate and AMPA. No residugs of %yphosz?@ or A&TPA abdge the LOD (0.015 mg/kg) were found in

any of the treated or untreate@mple@ ©\
& b@’ NFATE METHODS

N
Four residue trials w@ondu@ed on (%hﬂower (o or) during 2011 in Northern France, Hungary,
Italy and Bulgaria. One spr@apph(@lon of MION 6 (360 g/L glyphosate) was performed to the bare
soil at 6.0 L/ha at 3 days before léating thesseedlings, diluted with water immediately prior to application
to a spray volume of 175 L/ha. @ ac%l used p ‘goduct rates correspond to 2.17-2.41 kg glyphosate
acid/ha.
In all trials in northern and@uthern@urope (is%mples of cauliflower inflorescence were taken by hand at
BBCH 49. @
The samples (cauliflower 1nﬂ0r©ence ere analysed for glyphosate and AMPA according to
method AG-ME-1294-01as i study S11-03331, with a limit of quantitation of 0.05 mg/kg and
limit of detection of 0.015 mg/kg f%both analytes, respectively.

¢

II. RESULTS AND DISCUSSION

Recoveries of glyphosate and AMPA were obtained from cauliflower inflorescence fortified at levels of
0.05 mg/kg and 0.50 mg/kg. Single recoveries and mean recoveries over both levels were all within
acceptable ranges (84-95%). Details of recovery data are shown in Table 6.3.6-2.

All trials are summarised below in Table 6.3.6-1 and in greater detail in the Tier 1 summary forms.

No residues of glyphosate and AMPA above the LOD (0.015 mg/kg) were found in any of the treated and
untreated samples of cauliflower inflorescence.
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ITII. CONCLUSIONS

Four residue trials were conducted on cauliflower (outdoor) with MON 52276, containing 360 g/L.
glyphosate at 3 days before planting of cauliflower seedlings in northern Europe and southern Europe. The
product was applied in accordance with the proposed use patterns (deviations were within EU tolerances),
and the tests were carried out according to GLP principles.

The results of trials presented above demonstrate that there are no residues (< 0.015 mg/kg) present in any

sample of cauliflower inflorescence sampled at BBCH 49 (commercial maturity). ‘@o
S @ %9 @

Table 6.3.6-1: Residues of glyphosate in cauliflower following a]{g\)ﬁgation @5 MOI\;(\52276 § N

Study No. Application N N Residues - o
Trial No. Crop Country | FL |No.|kg/ha |ke/hl['GS | Pogtion |HALT | glyphos AMPA
GLP Variety (@s) | (as) Mdalysedt|,(daysf (mk (mg/kg)
Year @ % N R
S11-00263 cauli- France, |360 | 1 2.256& 1240 | n/a inf@- QS <0.015 <0.015
$11-00263-01 |flower,  |Europe, |SL' %, X | cams Z @
Yes Aviso North @ @@ R N

q
2011 S e ol o 2
S11-00263 cauli- Hungary, |360 1£2.17 C&l'234 @7a | inflores- G325 <0.015 <0.015
S11-00263-02 |flower,  |Europe, |SL' [~ Q eice O
Yes Cortes South 7 S %@ &@
2011 N g\;@ DS N
S11-00263 | cauli- Taly, {360 [, 4 [2.413 | 1.189Qw/a |inflores- | 80 | <0015 | <0015
S11-00263-03 |flower, Europe,N%L1 Qy @ cence
Yes Castellum |South © & S Q
O | o ™ |8 |
2011 S @ <
S11-00263 cauli- %zﬂgaria,f?éo ”\j@ 2. 1.234 n/a | inflores- 120 <0.015 <0.015
S11-00263-04 |flower, | rop SL' q O é@ cence
Yes Snowb&% Sou% S &) {Q
2011 © o S )
FL = formulation X @ GS =BR(CH growth%/tage at last application DALT = days after last treatment
n/a = not applicable &
Formulations used in trials: 1 = MON 522@{360 Séz,\\eontainil@%o g/L glyphosate acid
Q@
, S —_—

Table 6.3.6-2:  Procedural reco¥épies f0@§ yphosate and AMPA in cauliflower

Study No. | Crop Pu@ﬁén ) a.s./ Fortification Recovery

Trial No. analysed% metabolite level (%)

GLP < n (mg/kg) single value | mean | RSD
Year V

S11-00260 cauliflower |inflorescence |glyphosate 1 0.05 95 93 -
S11-00263-01 1 0.50 90

S11-00263-02
S11-00263-03

AMPA 1 0.05 84 87 -
1 0.50 89

S11-00263-04
Yes
2011
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ITIA 6.3.7 Head Cabbage

ITA 6.3.7/01 [ ] 2012 Determination of residues of glyphosate and
AMPA after one application of MON 52276 in
head cabbage (outdoor) at 4 sites in Hungary,
France (North), Spain and Bulgaria 2011

Study No.:
S11-00262 .
08 March 2012 @ © @b
GLP:yes © Q @0 N R
unpublished @ & @ Q"
Guideline: EUCCth@ 414/%(3 % mende by
Co ssionPirectigy 96/68

E@Com ) ion Vﬁéﬂﬂ% ocumént 1607/V 1/97,

. ropedyy OI‘Q:%ISSIOH rking@ocument
«SANCO 3029099 rev.«4 @
Deviations: ”\o N@ @ @
Dates of experimental work: ©.June @»11 O’?&Eebru@ 2012
Study owner: 1 te Tas orc@
' o@ o %
TR e § S
Executive Summary ”\a .
RN §

Four residue trials were conducted rr ~ &é&bbag&geated%@ays pr F to transplanting seedlings at a
target rate of 2.16 kg glyphosate aci .\): per hettare, Figad ca ge ead) samples were analyzed for

glyphosate and AMPA. No residugs of %yphosz?@ or A&TPA abdge the LOD (0.015 mg/kg) were found in
any of the treated or untreate@mple@ N

7 Q)
@ Q) o
N ~ @ATE@@ALD METHODS

Four residue trials were cor@cted amhead @)bagtdoor) during 2011 in Northern France, Hungary,
Spain and Bulgaria. One s%my a atiorrof MON 2276 (360 g/L glyphosate) was performed to the bare
soil at 6.0 L/ha at least 3 days l@ re p]gryltmg théseedlings, diluted with water immediately prior to
application to a spray Volum 175 @a TJ&\ ctual used product rates correspond to 2.13-2.56 kg
glyphosate acid/ha.
In all trials in northern and soutl@Euro@ samples of head cabbage (head) were taken by hand at
BBCH 49. @

O

9
The samples (head cabbage) were lysed for glyphosate and AMPA according to |Jiiil] method
AG-ME-1294-01 as validated i study S11-03331, with a limit of quantitation of 0.05 mg/kg

and limit of detection of 0.015 mg/kg for both analytes, respectively.

I1. RESULTS AND DISCUSSION

Recoveries of glyphosate and AMPA were obtained from head cabbage fortified at levels of 0.05 mg/kg
and 0.50 mg/kg. Single recoveries and mean recoveries over both levels were all within acceptable ranges
(87-91%). Details of recovery data are shown in Table 6.3.7-2.

All trials are summarised below in Table 6.3.7-1 and in greater detail in the Tier 1 summary forms.
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No residues of glyphosate and AMPA above the LOD (0.015 mg/kg) were found in any of the treated and
untreated samples of head cabbage (head).

III. CONCLUSIONS

Four residue trials were conducted on head cabbage (outdoor) with MON 52276, containing 360 g/L
glyphosate at least 3 days before planting of seedlings in northern Europe and southern Europe. The
product was applied in accordance with the proposed use patterns (deviations were within EU tolerances),

and the tests were carried out according to GLP principles. o
The results of trials presented above demonstrate that there are no resgires (< 0.015 mgfkg) pl@ént i@
sample of head cabbage (head) sampled at BBCH 49 (commercial n@turity). S % %,

@é@@@@

Y
Table 6.3.7-1:  Residues of glyphosate and AMPA in head cab@ge following a@catm&% MQ&SZZ%

Study No. Application © J U @emdueﬁs O
Trial No. Crop Country FL | No. | kg/ha | k§ZhL (@QPOI‘HOH DALY | glyphipsate| AMPA
GLP Variety (a.s.) ™a.s.) @ed (days) | (mg/kg) (mg/kg)
Year AN @y S
S11-00262 head France, 360 1 | 2.858 l.g%» n/a ”\aheads< 67 <0.015 <0.015
$11-00262-01 |cabbage, |Europe, |SL' S le |oF o 2
Yes Padoc North 2 < @@
2011 BN @f@ f A 9)
S11-00262  |head Hungary, 360 | 1 | 2627 | 1237 | nfagpy headig 97 | <0015 | <0015
S11-00262-02 |cabbage, |Europe, |S < N )
Yes Pandion |South @ @ A Q
4 S o] N
2011 Qy @
S11-00262 | head Spain, & 360 | 1 5140 {?2»37 0@} heads | 98 | <0015 | <0.015
$11-00262-03 |cabbage, Eur§®, R > »
Melissa | Sou 4
Yes QF’% @ Q% &
2011 19 @@ a 1o
S11-00262 head @%ul 360 | 1 .345 @34 00 | heads 99 <0.015 <0.015
S11-00262-04 |cabbages E SL! S Q
Yes Kyose §§1 th @Zﬁ 9 (@)
2011 od &
FL = formulation O @ BBCH wth stage at last application DALT = days after last treatment
n/a = not applicable %\ @
Formulations used in trials: 1 = MON 52276 (360 SL), co@jlnmg 360 g/L glyphosate acid
Q
S
Table 6.3.7-2:  Procedural re Veriﬁ\s for glyphosate and AMPA in head cabbage (head)
Study No. |Crop Portion @TB a.s./ Fortification Recovery
Trial No. analyse metabolite level (%)
GLP n (mg/kg) single value mean | RSD
Year
S11-00262-01 |head head glyphosate 1 0.05 87 87 -
S11-00262-02 |cabbage 1 0.50 87
S11-00262-03
S11-00262-04 AMPA 1 0.05 91 91 -
Yes 1 0.50 90
2011
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IIA 6.3.8 Lettuce

ITA 6.3.8/01 [ ] 2012 Determination of residues of glyphosate and
AMPA after one application of MON 52276 in
leaf and head lettuce (outdoor) at 4 sites in
France, Spain, UK and Germany 2011

E— N
S11-00264 @ & © @
08 March 2@ Y Nw

GLP: yeg&& @ @ § NS
unpublished O\% N &L’\ N
Guideline: EUD ectivé?d 1/41@(3 syamen@y
C@lmiss'Dire@e 96/68/EC &
“B . \D
. @ Co@usmq&Woﬂqng ocui@nt 1607/V1/97,

&xEurogean Co@inissioﬁ%Work%g Document

%, S 3029/99 %@4 N
Deviations: &@ Ngne @?&9 Y &)
Dates of experimental work: &@1 May€h 2011697 Felsgnary 2012
Study owner: o\@ @ Glyphosate @sk F(@@

RV £ Q

S @@ RS
Executive Summary @ Q N %, >
Q

Q S X
Four residue trials were conducted®n leaf atid hea@]ﬁettgce%ate%t 3 days prior to transplanting
seedlings at a target rate of 2.16 &g glyphosate aSd per héetare. Bgttuce leaf and head samples were
analyzed for glyphosate and @PA. J176) residucy of glyp osa@or AMPA above the LOQ (0.05 mg/kg)
were found in any of the treated or m%reate(@ample% &

(O
2 o O° ¢
&@ @@I. AéE%IA (6)\ AND METHODS
@

Four residue trials were cotducted@on leaf‘Settuce orﬁﬁead lettuce (outdoor) during 2011 in Germany, UK,
Southern France and Spain. O @ray@plicatié@ of MON 52276 (360 g/L glyphosate) was performed to
the bare soil at 6.0 L/ha at 3 days befarg planting the seedlings, diluted with water immediately prior to
application to a spray Volul@ of 17%%./ha. The actual used product rates correspond to 2.26-2.47 kg
glyphosate acid/ha. ’

N @
In all trials in northern and soun E@e samples of leaf lettuce (leaves) or head lettuce (head) were
taken by hand at BBCH 49. ¢,

The samples (leaf lettuce (leaves)@ﬁead lettuce (head)) were analysed for glyphosate and AMPA
according to [ %—ME—1294—01 as validated in | stvdy S11-03331, with a limit
of quantitation of 0.05 mg/kg and limit of detection of 0.015 mg/kg for both analytes, respectively.

II. RESULTS AND DISCUSSION

Recoveries of glyphosate and AMPA were obtained from leaf lettuce and head lettuce fortified at levels of
0.05 mg/kg and 0.50 mg/kg. Single recoveries and mean recoveries over both levels were all within
acceptable ranges (84-91%). Details of recovery data are shown in Table 6.3.8-2.

All trials are summarised below in Table 6.3.8-1 and in greater detail in the Tier 1 summary forms.
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No residues of glyphosate and AMPA above the LOQ (0.05 mg/kg) were found in any of the treated and
untreated samples of leaf lettuce (leaves) and head lettuce (head).

ITI. CONCLUSIONS

Four residue trials were conducted on leaf lettuce or head lettuce (outdoor) with MON 52276, containing
360 g/L glyphosate at least 3 days before planting of seedlings in northern Europe and southern Europe.
The product was applied in accordance with the proposed use patterns (deviations were within EEJ 60
tolerances), and the tests were carried out according to GLP principle @ & @
The results of trials presented above demonstrate that there are no regjdues (< 0.05 Hg/kg) ent i any
sample of leaf lettuce (leaves) or head lettuce (head) sampled at(ili&CH 4%60mcia@l n@ rit}%é\

<@ \ °
N '§ N
Table 6.3.8-1:  Residues of glyphosate and AMPA in lettuce {p] owi&@pplica@m o%\fK)N 52§
Study No. Application;, %) > \Resid@
Trial No. Crop Country FL | No. | kg/ha [kg/hL. (§ P(@Qn ALT |glyphosate| AMPA
GLP Variety (a.§.§)9 (a.s.g% a@ sed ys), g/kg) (mg/kg)
Year @ (@) q
S11-00264 leaf Germany, |360 1 | %469 @}35 n@c lea\é& 4% <0.05 <0.015
S11-00264-01 |lettuce, Europe, SL! 2 < @
Yes Kirinia | North N D S @f@
2011 & 2 & 8
S11-00264 leaf UK, 3@ 1 Q@ZSS 188 | n/a lea@s 56 <0.05 <0.015
S11-00264-02 |lettuce, | Europe, @ & ” fﬁw Q
Yes Oak Leaf |North § @Z:w &
- Red o
2011 (&) . S S Qp
S11-00264 head Fra%@ 369 1 T2.334 | 9185 [ifa | heads 38 <0.015 <0.015
S11-00264-03 |lettuce, Europe, <%Ll @ % g &
Yes Sucrine @uth F’ G @Q (g)
Q @ N
S11-00264  |head s@?’ 360 |k 2.413)1.189 | n/a| heads | 48 <005 | <0015
$11-00264-04 |lettuce, | Burdpe, %@Ll g ©
Yes Cervantes | South @7 a
2011 @ o B)

FL = formulation

n/a = not applicable
Formulations used in trials: 1 =

Q

A
¢

v

MON 5227@ SL),@@dning 360 g/L glyphosate acid
N

@S = BBéﬁgrowth stage at last application

DALT = days after last treatment
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Table 6.3.8-2: Procedural recoveries for glyphosate and AMPA in lettuce

Study No. |Crop Portion a.s./ Fortification Recovery
Trial No. analysed metabolite level (%)
GLP n (mg/kg) single value mean | RSD
Year
S11-00264 leaf leaves glyphosate 1 0.05 91 89 -
S11-00264-01 |lettuce 1 0.50 86
S11-00264-02 AMPA 1 0.05 86 86 -
S11-00264-03 1 0.50 85 R
ST-00264-04 14 head glyphosate 1 0.05@ 93 @ & @\\Jj
lettuce 1 0.5 8890 [ Rk
Yes £ 75 > @g\ o
2011 AMPA 1 %05 | NS 85Q[ -
Lpos0s] S ol
@ 2
N ~
1A 6.3.9 Leek R N N
A
N o @ .9

ITA 6.3.9/01 [ ] 2012 @y\” De@rminagon of r€8idues ofglyphosate and

'§ PA after ong"applicatipn of MON 52276 in

% 'S ek %@loor) at4 si@n France, United
. Kingdom, aria ard Italy 2011
@ Kingdom, Brjgaria o Italy

TR P —— .y No:
R IS 1-002 &
&

@ ES Febguary @%
A g ode
O o § impubhs@d
Guideline: ©© @ v y%U Dé%ctive 91/414/EEC as amended by
6@% @ % COQ ission Directive 96/68/EC
. % & @Q ommission Working Document 1607/V1/97,
@ Q < ropean Commission Working Document
A Q@ © SANCO 3029/99 rev. 4
Deviations: %y 2 %, S None
Dates of experimental work: @7 & 02 March 2011- 19 January 2012
Study owner: Q\@ @?ﬁ (&© Glyphosate Task Force
@
Executive Summary Q\ @

Four residue trials were condugfed on Qk treated 3 days prior to transplanting seedlings at a target rate of
2.16 kg glyphosate acid per hectare\Leek samples (whole plant without root) were analyzed for
glyphosate and AMPA. No residu€s of glyphosate or AMPA above the LOQ (0.05 mg/kg) were found in
any of the treated or untreated sagples.
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I MATERIALS AND METHODS

Four residue trials were conducted on leek (outdoor) during 2011 in Northern France, the United
Kingdom, Italy and Bulgaria. One spray application of MON 52276 (360 g/L glyphosate) was performed
to the bare soil at 6.0 L/ha at 3 days before planting the seedlings, diluted with water immediately prior to
application to a spray volume of 175 L/ha. The actual used product rates correspond to 2.14-2.54 kg
glyphosate acid/ha.

In all trials in northern and southern Europe samples of leek (whole plant without root) were taken by
hand at BBCH 49.

The samples (leek, whole plant without root) were analysed for glyp}@te and AMP[@accordﬁ@g> to @

B cthod AG-ME-1294-as validated in il study S&Y-03331, With@imit@quant@%n
of 0.05 mg/kg and limit of detection of 0.015 mg/kg for both angggss, re@&tiv% @\

3

NN

R
NN ©
II. RESULTS AND CI@N @@ Qa O
N

Recoveries of glyphosate and AMPA were obtained flgor@eek @@Jole lant with%t root)ortified at
levels of 0.05 mg/kg and 0.50 mg/kg. Single recoveri&s\md ean rec@yeries dyer bo%levels were all
within acceptable ranges (87-90%). Details of recovery da %ﬁ: sho®n in@)e 6.3.9-2.
All trials are summarised below in Table 6.3.9-1 o in er d@ﬂ in Egg ier 1 summary forms.
No residues of glyphosate and AMPA above ¢ghe LO Q%0.05 nag/kg) were fou&fn any of the treated and
untreated samples of leek (whole plant withqut roo 6 O

@%@@QQ

R S
S LEONCE S
& II&@DN&L%SIONS Q

3 days before planting of leek lingsiin nort;li\g Eurgpe and Buthern Europe. The product was applied
in accordance with the propo se patterns (deviations Wer@ithin EU tolerances), and the tests were
carried out according to GLP principjes. @ % &

The results of trials pre§e§@d ab@ de tratetha thegelare no residues (< 0.05 mg/kg) present in any
sample of leek (whol@nt without ro@ sampled at 49 (commercial maturity).

O
SR

R
Four residue trials were conducteddn leek (out@ wi I%N 52276, containing 360 g/L. glyphosate at
e
L

Q® & w
Ny @
S

S
A
¢
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Table 6.3.9-1:  Residues of glyphosate and AMPA in leek following application of MON 52276
Study No. Application Residues
Trial No. Crop Country FL |No. | kg/ha | kg/hL | GS | Portion | DALT | glyphosate| AMPA
GLP Variety (a.s.) | (a.s.) analysed | (days) | (mg/kg) (mg/kg)
Year
S11-00265 leek, France, 360 1 12.539|1.192 | n/a | whole 77 <0.015 <0.015
S11-00265-01 |Kenton |Europe, SL! plant
Yes North without
2011 root
$11-00265  |leek,  |United  [360 | 1 |2413[1.189 [n/a|whale | 183 0.05 D <0@)3
S11-00265-02 |Parvella |Kingdom, |SL' plant Q @iﬁ\ﬁ R
Europe Swithoute, | °
Yes pe, @ S S N
R S
2011 North roc:t %, N N . N
\) &
S11-00265 leek, Italy, 360 | 1 |2.255 1.18@\1{721 whole @NéS 0 < 0.0]§ <0.015
S11-00265-03 |Maxim Europe, SL! AN ?nt « @ &
Yes South @ § ithout N Q
2011 S N
o N N
S11-00265  |leek, Bulgaria, 360 | 1 |2. @m 1.2, [/a | whble £@125 <0015 | <0015
S11-00265-04 |Staroza- |Europe, |SL' Q ant
: ' Qv &
Yes gorski 72 | South @ o witha@) @
rqot
2011 . 9 % “ % 9
FL = formulation GS = BE%’H grow@tage at@t applica@m NZ DALT = days after last treatment
n/a = not applicable Ry @ R @’ &Q
Formulations used in trials: 1 = MON 52276 (360 SL@ontainO g/L°glyphosate acid @
@ O IS
N S % N
AN g &
Table 6.3.9-2: Procedural recoyeyies f(}r glyphosate and’AMPA @%ek
Study No. |Crop Porti S @ as.d ‘ortification Recovery
Trial No. analysed & met@bolite level (%)
GLP S N Z1 (mg/kg) single value | mean | RSD
s & O
S11-00265 leek whc@&nt glyphosate q 1 0.05 90 90 -
S11-00265-01 without roo(t(,f@ %© QR 0.50 89
S11-00265-02 @f &
S11-00265-03 @ @)
S11-00265-04 N\ Of@[PA & 1 0.05 89 88 -
v Q @ 1 0.50 87
es o @
2011 V@ @@
&
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ITA 6.3.10 Sugar Beet

ITA 6.3.10/01 [ ] 2012 Determination of residues of glyphosate and
AMPA after one application of MON 52276 in
sugar beet (outdoor) at 2 sites in Spain and Italy

2011

Study No.:
S11-00266
08 March 2012 . @o
GLP: yes @ @ S @
unpublishy Q % «:v\g

Guideline: EU Dirdetive 91/ 4/EESas a;n@ed S

Comssmn Rrect1v§6/68/§é° N
EU@J n Wéeking ocumentyI607/V1/97,

Etsk)pea mmisSion Wo ing [Bocument

@NC@ 29/ Orov 4 >
Deviations: % & &
Dates of experimental work: @ 23@: ma&@on 06 Febru\&ry 2012
Study owner: & @%pho©® Tasé@orce &)
2 o 9 @

. S O

Executive Summary N Z) < Q
R @@) . R ©

Two residue trials were conducted o gar begys treated at 1@3@ 3 da@fter planting and before crop
emergence at a target rate of 2.16 k, Sate acid per he@re Sugas beet samples (leaves with tops and

roots) were analyzed for glyphosa:@and A PA. N@\fremd of glyphosate or AMPA above the LOD
(0.015 mg/kg) were found in any-of the&treated (ﬁntre&t%d sam@s

S 2N
@» v o
K NFATE METHODS

N 3%
Two residue trials w, %ﬁondt@ed on s%ar beet (outdder) during 2011 in Spain and Italy. One spray
application of MON 5 2765860 g/Igglyphofate) was performed to the bare soil at 6.0 L/ha at least 3 days
after seeding and before c%%p emefgence, tiluted w% water immediately prior to application to a spray
volume of 175 L/ha. The actua d product ratés correspond to 2.22-2.45 kg glyphosate acid/ha.
In both trials in southern Eur% sampdes of é@@r beet (leaves with tops and roots) were taken by hand at
BBCH 49. QL @
\
The samples (leaves with top am nd Yoots, re analysed for glyphosate and AMPA according to
method AG-ME-1294-01 and{ study S11-03331, with a limit of quantitation of 0.05 mg/kg and
limit of detection of 0.015 mg/kg f%both analytes, respectively

¢

II. RESULTS AND DISCUSSION

Recoveries of glyphosate and AMPA were obtained from sugar beet (leaves with tops and roots) fortified
at levels of 0.05 mg/kg and 0.50 mg/kg. Single recoveries and mean recoveries over both levels were all
within acceptable ranges (87-96% leaves with tops; 89-93% roots). Details of recovery data are shown in
Table 6.3.10-2.

All trials are summarised below in Table 6.3.10-1 and in greater detail in the Tier 1 summary forms.
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No residues of glyphosate and AMPA above the LOD (0.015 mg/kg) were found in any of the treated and
untreated samples of sugar beet (leaves with tops and roots).

III. CONCLUSIONS

Two residue trials were conducted on sugar beet (leaves with tops and roots) with MON 52276, containing
360 g/L glyphosate at least 3 days after seeding and before crop emergence in southern Europe. The
product was applied in accordance with the proposed use patterns (deviations were within EU tolerances),
and the tests were carried out according to GLP principles. o
The results of trials presented above demonstrate that there are no res@es (<0.015 mgfkg) pl@ént i@
sample of sugar beet leaves with tops or roots sampled at BBCH 49(gommercial miggyrity). %

AR

Table 6.3.10-1: Residues of glyphosate and AMPA in sugar be%follow‘ing appl@on O@ON@%

Study No. Application © @J (C'»Q) @e%idueg O
Trial No. Crop Country FL |No. | kg/ha |kiZhL | G ortion | DALY | glyphipsate| AMPA
GLP Variety (a.s.) T@.s.) anﬁud (days) | (mg/kg) (mg/kg)
Year AN 2 @y S
S11-00266 sugar Spain, 360 | 1 |2.@32 1.@@ 01 Heaves Q65 <0.015 <0.015
S11-00266-01 |beet, Europe, SL' & @ @Q Wwith @ &
Yes Sandrina | South 4 Cy |rQots @@ <0.015 <0.015
2011 BN @f@ f A 0
S11-00266  |sugar | Italy, 360 | 1 2453 | 185 | 00cpjeaves, 144 <0015 | <0015
S11-00266-02 |beet, Gea |Europe, S@ N N wit
Yes South {@ &@ o > [rodw <0015 | <0015
2011 Qy @
FL = formulation @ GS_=BBCH g%@h stage atdast appl@iion DALT = days after last treatment

n/a = not applicable @
Formulations used in trials: 1 = MON 5@6 (36

NN
(%@contz@ing 360 %{glyphosa@id
o o & R @
o o o &

Table 6.3.10-2: Proc/g&@l re@veries t@glyph&&te a ’-\\(~\ MPA in sugar beet
D
Study No. | Crop Portion % &8)/ < Fortification Recovery
Trial No. anaysed @7% metabolite level (%)
GLP @ 2y @K n (mg/kg) single value mean | RSD
Year @) &
S11-00266  |sugar |sugafbeet, [yphosate 1 0.05 96 95 ]
S11-00266-01 | beet | leaves wihy 9 1 0.50 93
$11-00266-02 ©Ps > [ARPA 1 0.05 94 91 -
@ 1 0.50 87
Yes sugar beet;@%lyphosate 1 0.05 91 91 -
2011 roots 1 0.50 90
AMPA 1 0.05 93 91 -
1 0.50 89
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I1A 6.4

Livestock feeding studies

The conclusions from the 2001 EU evaluation as well as the supporting studies still apply. The studies
included in the Glyphosate Monograph and the Glyphosate Trimesium Monograph are listed below in

Table 6.4-1.

Table 6.4-1: Animal Livestock Feeding Studies

OECD Dose Levels

Point Animal | (mg/kg in diet) | Dosing Material Monograph Reference

A 6.4.1 Poultry 0, 40, 120,400 | 9:1 mixture of glyphosate Glyphosate 1987,
acid and AMPA RIP95-01252 °

ITA 6.4.1 Poultry 0.0.34,3.4,34 | Glyphosate trimesium phosate m1987,@V
(dose level in glyphosate (Y rimesium S RI%%DOOZ%
acid equivalents) &4 .0 e

1IA 6.4.2 Cows 0,40, 120,400 | 9:1 mixture of glyphosatds | Glyphosate 1997,
acidand AMPA s | o P95.01250

ITA 6.4.2 Cows 0.0.34,3.4, 34, | Glyphosate trimesiug %Glyphosate 0 ? 1987,

207. 690 (dose level in glyphosate O TrimeGinm RIR93-00024

acid equivalents§ Y O

1A 643 Swine 0, 40, 120,400 | 9:1 mixture of\glyphosate @phosa{ d , 1987,
acid and AMPA s @y DRIP95-01251

O o X
Livestock feeding studies reflect the potential exposure gfNivestdek thro diffeggnt types of feed. The

residues of Glyphosate are from treated fodde%,)lsuch grass.

arise from crops treated before harvest, when

high:
e grager is ch gm@

€ rot

potefttial residues in fodder
n into arable or

horticultural crops. This use is not covered ﬁl the I‘%}rese@tive Good A% ultural Practice that is
e

supported in this dossier but representsét@ criti
Supervised residue trials to determjes
glyphosate formulation were con e
These data were provided in the@pssie
in Table 6.4-2. Glyphosate a
Europe recommends a pre-harvest i
0.72 to 2.88 kg a.s./ha the@]yph
ranged between 14.6 t0°252.3 mg/Kg (S@R* =98
the GAP), ranged fr @
conducted at the exaggeratédyate of#.32 kg@s./ha

to 139, mg/kg

d in
r.for the fi&st An
atior@%t

rval

rth-Egrope (Dgnm

ini

S
TMR ¥=8,

AP in definiffg resi
A

O

in animal tissues.

1%s In grasses aftertreatment of pasture pre-harvest with
, Germany, Finland, France and UK).
18x I inclggion of Glyphosate and are summarized
es rar%’ed froj 0.72°te,4.32 kg a.s./ha . The label for Northern
5 days: Following treatment at rates ranging from
residyges in f@h ar %aken the day of application or one day later
2). The samples taken 3 - 8 DAT (thus within
g:kg). Only a limited number of trials (4) were
yielded residues within the range of values

described above. Residue Tewels irsilage did not differ significantly from the residue levels in fresh grass
used for preparation of this fee%@stuf%f\\.j No degradation takes place during the silage process.

©
Residue St@ in G@yss, Ha)%nd Silage

Table 6.4-2:

Commodity N @ Reference

Grass, hay and silage N\’) 9 1032 RIP95-01242.
Grass, hay and silage @) N B 1032 RIP95-01245.
Grass and silage [ RERER RIP95-01264.
Grasss N 1079 RIP95-01228.
Grass, hay and silage R 1934. RIP95-01273.
Grass, hay and silage R 1934. RIP95-01271
Grass, hay and silage N 1988. RIP95-01281
Grass B 1076 RIP95-01213
Grass B V7. RIP95-01214
Grass and hay I 1094 RIP95-01308
Grass and silage I 004 RIP95-01312
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Conclusions from the 2001 EU evaluation: Glyphosate Monograph

Animal feeding studies using glyphosate and AMPA have been conducted with lactating cows, poultry,
and swine (J 1987, RIP95-01250; N 1°37. RIP95-01252; N 1987, RIP95-01251).
For these studies, test groups of animals were fed a daily ration containing a nine to one mixture of
glyphosate and AMPA at total combined daily dietary levels of 40, 120, and 400 mg/kg for 28 days. The
dosing levels are assumed to represent, respectively, I1x, 3x, and 10x the maximum expected residue levels
of glyphosate and AMPA in the diet. Animals were sacrificed either following the last day of treatment or
following a 28 day depuration period. Milk samples were taken in the cow study and eggs were collected
in the poultry study at various time points during treatment and depuration. At sacrifice, residue levels
were determined in fat, muscle, liver and kidney. ‘@o

°

@ 9
For all three species, glyphosate and AMPA residues were less than@§5 mg/kg (u@ecta@) in al] fat

and muscle samples from all treatment levels following the 28-dastdosin eriod§xcept scles'samples
from swine and fat samples from chickens dosed at the highest lcie%el, W ?ha% idue&%&@

0.07 mg/kg of glyphosate. 6 N N & D

The highest glyphosate and AMPA residues were found in Kglney, the efdl of 28—da§sing period
glyphosate residues in kidney of cow, swine and chicken dosed a 10x fevel we 3.0, %63, and 3.82
mg/kg, respectively. AMPA residue levels in the same ties \a@e 0.07, 0.29, and 0.96 %/kg,
respectively. Significantly lower levels of glyphosate&aﬁi AMPA werééund«ig liver gissues collected at

the end of the 28-day dosing period. For the 10x dosg,level @3 r saniles, osate residues were 0.20,
0.60, and 0.61 mg/kg, respectively. AMPA residué®in t me @ues wel <0.05, 0.12, and 0.39 mg/kg,
respectively. S @ 9

rapidly eliminated. Following a 28-day depuration od, AMPA ues wpre less than 0.05 mg/kg in
all samples. Glyphosate residues in the 28-day d ted dftmal fistes w@ less than 0.05 mg/kg in all
tissues except kidney samples at the 3 and 10xdose 1@@%, which con@qed average glyphosate residues
of 0.08 and 0.18 mg/kg, respectively.@ (g Ko

Glyphosate and AMPA residues wege less 1 0.0&mg/l@ndetect le) in all milk samples collected
from cows dosed at the 10x dose . Ca N

Glyphosate residues were und ed inkall egg»\gﬁlplesgc\ollegte@rom hens dosed at the 1x level, and
were up to 0.131 mg/kg in eg@ of hep¥’dosed at the 10x lev@MPA residues in the same samples were
less than 0.025 mg/kg in all cases. gly&l@ate @ues eggs collected after a 7-day depuration

period were less than O.Q()\Z/@mg/l@ S o

o
Conclusions from tﬁﬁ()()l,@ evaluation: leph e-Trimesium Monograph
Animal feeding studies wg&&ond%@éd w&l@lyph@te-trimesium in cattle and poultry.

Analysis of tissues following the 28 day depuggtion géﬁiod detpnstrate that %osate and AMPA are

Laying hens were fed with gly@@sjateétgmesh@at dose levels of 0.5, 5 and 50 mg glyphosate-
trimesium/kg in feed (equh@gmt to 084, 3.4§Qn 34 mg/kg of glyphosate acid) (- 1987, RIP95-
00025). The hens were dosed for 28@)nsecutive days. Certain hens were selected for an additional
withdrawal period of 7 days in w@%h no_glyphosate-trimesium was administered. No treatment-related
effects on feed consumption, bedy weight or egg production were evident throughout the study.
Glyphosate-trimesium, when $8d contintously at a level equivalent to 34 mg/kg of glyphosate acid to
laying hens, produced low concentratjons of residues in eggs and edible tissues. Residues of glyphosate in
eggs ranged from <0.01 — 0.0IS@kg. Residues of glyphosate in kidney were 0.31 mg/kg, and were not
detected (<0.05 mg/kg) in liver, fat and muscle. Residues of AMPA were below the limit of determination
in all tissues and eggs. All residues were below the limit of determination by 7 days after cessation of
dosing.
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Lactating dairy cattle were dosed daily for 28 days with five rates of glyphosate-trimesium technical, at
rates equivalent to 0.5, 5, 50, 300 and 1000 mg/kg in the diet (equivalent to 0.34, 3.4, 34, 207 and
690 mg/kg of glyphosate acid in the diet) (Jjjjiil] 1987, R1P95-00024). Two animals from each group
were sacrificed after 28 days and the remainder were sacrificed after 7 days of withdrawal. Feed
consumption, milk production and body weights of dairy cows were not affected by daily administration
of glyphosate-trimesium at dose levels up to 300 mg/kg in the diet. At a dose level of 1000 mg/kg
treatment related effects were observed including lethargy with reduced feed consumption, milk
production and bodyweight.
Glyphosate-trimesium, when fed continuously for 28 days, at a level equivalent to 207 mg/kg of
glyphosate acid to dairy cattle, produced low concentrations of residues in milk and edible tissues. Oney_ -
milk sample had glyphosate residues at 0.02 mg/kg, all others were b@w the limit of@;termiﬁ@ﬁon @
(<0.02 mg/kg). In kidney, glyphosate residues were 1.8 — 2.6 mg/kg@nd AMPA residbes 6§ 047
0.58 mg/kg immediately after dosing, and declined to 0.12 mg/kg dnd <085 mg/kg, respestively, & days
after cessation of dosing. In fat, glyphosate residues were 0.06 nmig/kg and M% as o{Q mg@.
Glyphosate and AMPA levels in liver and muscle were belov@he limitof detefyiinatién in a@mples.

@ Q O Q& O
Summary > © &
Results in both sets of livestock feeding studies are cops@ent. @pho te and A}IPA a@rapidly
excreted. The highest residues are in kidney, with 10\&6%1’6&%&;8 in theNiver. Residueg in milk, eggs,
tissue and fat were either not detected or were verysdgw. Re@ es d@inec@ckly&fter dosing was

stopped. Q X
R
S @ @Q Q) @@)
G o © &)
ITA 6.5  Effects of industrial proé@sing@dm}@ hous d pteparation (representative
processing simulations)ggn 9" w 7o) &é
TIA 65.1 The nature of residue & S
@ v Q
S ol
Annex point Authoxis ear 07 St@f title_
ITA 6.5.1/01 ﬂ & 20 aturg O@[’MC] glyphosate residues in processed
@ %@ @ %& coml@\ities — High temperature hydrolysis,

Report Number: [jjjjj0023072,

(g
9 S S Report Number: 1925g-001.
LP: yes

L @ Q @© unpublished

Guideline: % o2 OECD Guideline 507
Deviations: @ R ©& None
Dates of experimental WOQ\. @© N September 2009-October 2009
Study owner: Q\ @ Glyphosate Task Force
N g@
) &
Executive Summary %

The degradation of ["C] glypho@‘% was studied under hydrolytic conditions at high temperatures in sterile
aqueous buffers at pH 4, 5 and 6 for periods of up to 60 minutes, simulating common processing practices
as pasteurisation, baking, brewing, boiling and sterilisation.

The test solutions were analysed by high performance liquid chromatography (HPLC) with liquid
scintillation counting (LSC) analysis before and after the heating. Radiocarbon recoveries ranged from
95.6 t0 99.4% of the applied dose for all solutions. The experiments showed that glyphosate did not
degrade at temperatures ranging from 90°C to sterilizing conditions (121 °C) in any of the buffer systems
tested, indicating that glyphosate should be stable in/on processed commodities during common
processing practices.
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I MATERIALS AND METHODS

A. MATERIALS
1. Test material:

Identification: ['*C]glyphosate : labelled at phosphonomethylene carbon
Description: not reported
Lot/Batch #: 53463-3-23 s ’
: . . . & @ 9 @b
Purity: radiochemical purity: > 98% O S @‘&a Ny
Specific act.: 10.28 MBg/mg or 6.17 x 10° DQ@}lg @° S Q) ©\
NN N e
@ N
2. Test system @@ @\ ©© && §

A stock solution of the ["*C]glyphosate test maten’@%vas ared in@ﬁPL&grade @ter ata
concentration of 5.71 x 10’ DPM/mL and radiochemical purity 6£98.7%. The stocKsolution was
mixed with sterile aqueous buffer solutions of three different pfhvalu %H 4,%and 6). All buffer
solutions were prepared with potassium b1p late @u fer 80 tlor@ere s‘f&&ilized by passing
through a sterile filter into previously autagl s/bot Prlmo application, nitrogen was
bubbled for at least 5 minutes through each bu ste@e bact@lal airtfjlter, to avoid the effects
of oxygen on the test systems. The con@ntraﬂ@g of gl osal@n bufféed solutions ranged from
1.07 mg/L to 1.15 mg/L. Q © Q>
The samples were prepared in d@hcat eachsbuffer system. <
@ Y
N
B. STUDY DESIGN <O S N
S AR
1. Experimental conditi@s @ 7 @)
& 0 QS
pH 4 and 90°C - Qa@?euns (on & @Q é!b
The test soluti %@wre@‘ aced iri%h overifor 204ni min at 90 °C and pH 4.0+0.1 in amber glass vials
(4-mL capacity)*wit on- @ed ca@ @

pH 5 and 100°C - baklng @ew1ng, boﬂmg
The test solutions were @ced 1@ oveftfor 60 min at 100 °C and pH 5.0+0.1 in amber glass vials
(4-mL capacity) wit@ﬂon laged ca;%%

pH 6 and 120°C - sterlhsa?@n
The test solutions were%l%?ced ingm autoclave for 20 min at 121 °C and pH 6.0£0.1 in amber glass
vials (4-mL capacity) with Tﬁon -lined caps.

Duplicate samples were afatysed immediately for time zero where no heat was used. After heating
duplicate samples were retrieved from the respective oven or autoclave. The pH of the solution was
measured and recorded. Triplicate aliquots (3 x 0.1 mL) were taken for analysis. All solutions were
analysed by HPLC within two days of sampling.
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I1. RESULTS AND DISCUSSION
A. pH VALUES

The pH of the samples was measured at each sampling time. The results indicate that the buffering
capacity was maintained in the solution throughout the study.

B. HIGH TEMPERATURE HYDROLYSIS
The hydrolysis of glyphosate test substance was examined at pH 4, pH 5 and pH 6 at 90°C, 100"%>

and 121°C, respectively. The mass balance for the high tempergfire hydrolysis @gsts rar@a fr()@
95.6% t0 99.4% applied radioactivity. The overall radioactivi€y before and aft€p each fest w\g

erformance is given in Table 6.5.1-1. N
P ¢ « @ 6 \@ <
Table 6.5.1-1: Material balance of radiocarbon following hy(@lysm (ﬂ'%gl"C]gl)@osateﬁt hlgh@peratures
Test pH 4, 90°C, 20 min &ﬁl 5, 109°C, 6Q-niin  {)” pH 6,421°C, 20 min
before test [% of applied dose] @) Y O
Rep A 96.1 K 967~ o 98.3
Rep B 95.7 S 966, @ 976
after test [% of applied dose] @ 4 v &
Rep A 956 S 2 @*‘98.9 o 9 98.3
Rep B 959 ¢ & O 993 N 99.4

@m @NCL@’IONS §

‘@ and ﬁperatures conducted, indicating that

7] cessed com Le dltl@%j Sommon processing practices.
@ & v °\

@ DS
ITA 6.5.2 DlStl’lbutlo%Of the %dqgﬂ@l pe@tlp &

o

Processing studies 1@1y crgps were%cludec@n the §9 t1a1 glyphosate and glyphosate trimesium
dossiers. Glyphosate concenftates p@narlly@ processed fractions such as hulls and bran of cereals and
citrus peel due to surface résiduesgin meakafter removal of oil fractions; and in concentrated liquid
fractions such as molasses. Gly@@sate does notgartition into oil, and is removed from highly processed
fractions such as sugar. 6\’ O
S @ %
ITA 6.5.3 Residue levels — nce stndies on a core set of representative processes

Please refer to IIA 6.5.2 &) N

ITA 6.5.4 Residue levels — @bw-up studies to determine concentration or dilution factors

Please refer to I1IA 6.5.2
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ITA 6.6  Residues in succeeding crops
IIA 6.6.1 Theoretical consideration of the nature and level of the residue

Since the actual study gives more detailed information, no theoretical consideration of the nature and the
level of residues in succeeding crops has been performed.

ITA 6.6.2 Metabolism and distribution studies on representative crops

The conclusions from the 2001 EU evaluation as well as the supporti@studies still %@y, G ¢ @b
@) R

Conclusions from the 2001 EU evaluation: Glyphosate Monogiaph ° N "\%
A confined rotational crop study was included in the glyphosate%onog@g% ]{@i RIP93-01201;
— 1990, RIP95001202) . The primary crop, so@ans, received @preplaat appli ation of
4.15 kg/ha of “C-glyphosate. Carrots, lettuce and barley we@® pla%@as rotationalgrops at @), 119 and
365 days after application. S @ © N
R ; RN
Total '*C-radioactivity expressed as glyphosate equiv&%ﬂts, as less @%ﬁ 0.24ng/kg ia all rotational crop
samples and decreased with time. Release of 14C—ra%ﬁpactiv'éupon @queo tra@t{)n of rotational crop
samples was less than 60% of the radioactivity in e pla@ in al s, gt typically less than 40%. The
nonextractable '*C-radioactivity in 30 day rotational bar®y gra@ nd strayw sar@f@s harvested 125 days
after treatment was characterized as biopolym%rs of %il‘orpose. @ueo%extrac@) the rotational crop
tissues contained less than 0.02 mg/kg glyphosate @ cases. Q

9 S Q

The results of this study demonstrate t@bnly ¥ery lo Si%ilels of%\j(yph Sate or glyphosate metabolites are
present in the soil and plant tissues o ation@’crops%anted&@fter tr ﬁqent of a primary crop with
glyphosate. The only metabolite of ph(),@ébe founduwas A. The majority of glyphosate derived
radioactivity in the soil and plan fissues has be@ribute ndtwral products derived by incorporation
of one carbon compounds sucl‘@ CO, fato natyral metabolic po@é. The distribution of radioactivity in
rotational crops was found to@e simil#to the distribution fO@% in plants exposed to '*CO,. The results of
these studies show that glg%hosatedues @Weme cy replant and rotational crops will be less than

those found in the primar rop. & o (é@
N

Q <) N
Conclusions from t@(mlﬁ@ evaluation: leph e-Trimesium Monograph

A confined rotational cro s\tﬁdy wiincludéd in th€ glyphosate-trimesium monograph (il 1993.
RIP95-00018; N 1°%4 95—0\2(%’19). "*C-Glyphosate-trimesium (labelled in the glyphosate
portion) was applied either as agjngle eg,as SeqHs tial applications, at a total rate equivalent to 3.9 —

6.6 kg/ha of glyphosate acidXoybea eregglanted as the primary crop. Lettuce, wheat and radishes
were planted as the rotation crops, 35 days, 125 and 370 days after the initial application.

There was minimal uptake of resgdjies i e samples. Glyphosate residue levels were <0.01 mg/kg in all
samples, and the maximum AMBA residues were 0.03 mg/kg. All other extractable and unextractable
radioactivity was associated With ['*C] incorporated or bound to natural products.

These data have been confirme%gtwo field studies which demonstrate that the residues in following
crops are close to or below the limit of determination.

Studies added to the Submission

There is an additional rotational crop study not included in the glyphosate or glyphosate-trimesium
monograph but submitted prior to ECCO review. The results are comparable to those included in the
monographs. The summary is provided.
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Annex point Author(s) Year Study title
ITA 6.6.2/01 [ ] 1998 L.X1146-02 (Glyphosate technical) confined
[ rotational crop study on lettuce, radish, and wheat
in California
I

Study No.: 1651-91-146-01-09B-17
Il Doc. No.: 459 GLY
20 April 1998

@f@

GLP: yes @ @
. Q & w
unpublished o N N
Guideline: EPA Giiideline,(165- 2§© \@ )
Subd@sion \rof the eral Tasectiei \,

Fg@cide@ Rod@@icid@%t (FIRRA)
N

Deviations: None @ N Q
Dates of experimental work: ‘~July 19§t0 @ﬁl 19&8
St : S i %
udy owner: %, Ch@i%;)nova@ @@ N
@ R
AN @@ @Q & @@J)

Executive Summary &

2 v Yy &

Crop rotation experiments were performed >ith 14@ glypfidsate ﬁettue@%dish and wheat - crops
considered to be representative of leafy, oo, a@cere@l ops, reecti y.

The active substance was applied to y loaf@rsoil at ah app@atio@ of 6.5 kg/ha, which is about
1.5X the maximum annual application rate;0f4.32 kg/ha. A¥ter the application, soil was aged 30, 120, and
365 days prior to planting. Soil saniples weré tal%@fteg a%icatf&@ and after harvest of the mature crops
for each plant back interval. % &\ . (g

Parent glyphosate residues abaye the IADQ were not found in plant parts destined for human
consumption. AMPA residues wer Ql%pnd ifi%he firstgnd s%ond planting of wheat. The residues in grains
were 0.40 and 0.20 mg{kg@espe@ ely. he thixdsplanti@@g no residues of AMPA were found in any
wheat matrices. D <

No residues of paren&gﬁphos@ or Al%A were foupdNin any of the mature radish and lettuce samples
harvested from any of the T@ting itervals @his ingjcates that glyphosate and AMPA do not accumulate
in rotational crops tested an tha}ﬁ@ majgﬁ{y of carbon which was initially part of the glyphosate
molecules applied to the soil t taken up by these plants becomes incorporated into plant components
or is converted into compouQan otheé@@an gk@@osate and AMPA.

%;\ MATERIALS AND METHODS

N g@
A. MATERIALS 9
1. Test material: @% ['“C] Glyphosate
Description: V aqueous solution
Lot/Batch #: CFQ-6477
Purity: Radio purity 99%

CAS #:

Stability of test compound: Stocks of ['*C] glyphosate should be stored at -20 °C. The rate of
decomposition under these conditions is not expected to be greater
than 2% per annum
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2. Test Commodity:

Crop: Lettuce Radish Wheat

Type: Leafy vegetable Root and tuber Cereals
vegetable

Variety: Waldmann’s Green  Cherry Balle Yecora Rojo

Botanical name: Lactuca sativa Raphanus sativus Triticum aestivum

3. Soil: A sandy loam soil was used for all experiments. The soil
physicochemical properties are described below in Table 6.6.2—1©o
S @ 92 @
Q) QN w

Table 6.6.2-1:  Soil physicochemical properties N @ ° N ﬁ(\@ N

Soil characterisation results Non-treated S N “Freated o

Soil classification sandy loam© 2 f\\Q &ndy 1640

pH 790 7 9 |e7 Q800 Y

OM (%) 1.04 @ Y N 0.88)

Sand (%) 64.20 &7 o 6220

Silt (%) 29.00 @ @ . 3Y00

Clay (%) @80 ~7 N NS 6.80

Water holding capacity (%) at 1/3 Bar N 9.35@ e Q @@ 10.17

Water holding capacity (%) at 15 Bar <) 3ﬁ;§> @) & 3.30

CEC (meq/100 g) N vl NS 5.62

Bulk density (g/cc) D155 Q X 1.51
L o O

B. STUDY DESIGN /\(@7 o o R

The study was conducted @%ﬂg the periﬁ@@ﬁiy 1‘9&% A@\yﬂ 1998 by the NG

S

ﬂc\
N e N

- Test procedure ¢, @’ % Q

o° o &
. . 0 :
Crop rotation rimegts were @rformglp with{SC] glyphosate on lettuce, radish and wheat -
crops considered to b@epreS@taﬁve (<) leafy@@ot, and cereal crops, respectively.
X & Ro
The rotational crops were @own in plastig pots with 30.5 cm diameter filled with sandy loam soil.
Before sowing or planti the active subStance corresponding to an application rate of 6.5 kg/ha
was applied. After tl@a plicagipn, soil'was aged 30, 120, and 365 days prior to planting.

Q\ @@

. Sampling @Q N

Soil samples were taken o day of treatment, at the cultivation of the follow-up crop (30, 120
and 365 days after treatm@t' (DAT) and at harvest time of the follow-up crop. Mature and immature
lettuce, radish and wheat crop samples were obtained from sowing intervals of 30, 120, and

365 DAT.

3. Analysis

After homogenisation of soil and crop samples, duplicate subsamples were each oxidised for
collecting '*CO, using a scintillation cocktail (Oxosol C'*). Assay of radioactivity was completed by
liquid scintillation spectrometry.



Glyphosate Task Force Glyphosate & Salts of Glyphosate Annex II, Document M, Section 4 Point 6:
Metabolism and residue data

May 2012 Page 56 of 77

All crop samples with significant levels of total radioactivity (> 0.01 ppm) were analysed for the
residue contents of glyphosate and its metabolite AMPA.

For the determination of glyphosate and its metabolite AMPA the samples were extracted with
chloroform and hydrochloric acid. After clean-up of the aqueous fraction by elution through

Chelex 100 resin in the Fe(III) form glyphosate and AMPA were eluted from the resin with
hydrochloric acid and the iron removed using an anion exchange resin. After concentration to
dryness to remove the hydrochloric acid and dissolving in water, glyphosate and AMPA were
quantified separately by means of HPLC equipped with a post derivatisation unit and a fluorescence
detector.

Determination involves post-column hypochlorite oxidation for glyphosate and reaction ofo the ‘@o
amine product with o-phthaldialdehyde and mercaptoethanol tgFgroduce a fluorggcent dégivativ,

The Limit of Quantification (LOQ) for the method was 0.05 iag/kg for both m@lyte%yphos&tﬁe and

AMPA. AN @° 6 N
NN

? IR S
II. RESULTS AND II5C N © 4
S @@ o QO O

Following the application of glyphosate to soil at an ap @ation@te of 6.5 kg a.ma, th&tal "C residue
(TRR) was measured in soil. Measurements were car&if out directly @er acatio%nd after harvest of
the individual mature crops for each plant back interyal (se “’%ﬁble 6©.2-2) O -

N h

The residue level in the top layer of the soil had ‘an ave@?con@%rati(@&éf 4. /kg directly after
application. After harvest of the mature cropsgthe soilzesiduedgvel decrease% 2.3 mg/kg (75/120
DAT), to 1.8 mg/kg (165/210 DAT) and tg€Q,6 mg/kgX(410/455 D@ Genggally, residue levels in the soil
decreased from sowing to harvest. &) %@ v

S

Furthermore, the total radioactive rz@&s (T@) were}neasmd in at matrices, in lettuce and in
radish leaf and root after each plant®Qack i@val. The TR ues agiven in Table 6.6.2-3.
In the edible part of wheat, grai s%sidue level@e 26& /k%gga plant back interval of 30 DAT and
decreased to 0.16 mg/kg at a p@ bacéﬁgnterva/l\\sg f 36%DAT2,\

7
The TRR in mature lettuce (30 D mouf#ed to O mg&% After a plant back interval of 120 DAT,
the TRR in lettuce amoyn%d to mg/kgrand ned &dither to 0.02 mg/kg after a plant back interval
365 days. The total r iQictive residue@n radistyroots @ere 0.24 mg/kg at a plant back interval of 30
days, decreasing to @: m@fter@no da}é and to 805 mg/kg after 365 days of soil aging.

Parent glyphosate and AM%A residlies above the LOQ of 0.05 mg/kg were found only in wheat samples.
Glyphosate was found in the mgtyire samples ofyvheat forage (0.40 mg/kg) and wheat chaff (0.30 and
0.06 mg/kg). AMPA residu ere fofiad inq@e first (30 DAT) and second (120 DAT) planting of wheat.
The residues ranged from 030 to 0.49 mg/kg. In the third planting no residues of AMPA were found in
any wheat matrices. Q

N
Mature radish and lettuce sanffles harvested from any of the planting intervals did not contain any
residues of parent glyphosate or A&%A. The details are given in Table 6.6.2-4.

g
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Table 6.6.2-2:  [**C] glyphosate equivalents in wet and dry soil after plant back intervals of 30, 120 and
365 days
Crop TRR Days after Soil concentration (mg/kg)
(mg/kg) soil Wet soil Dry soil
freatment | g 76em | 7.6-152em | 07.6em | 7.6-152 em

Soil 0 2.6' ND' 3.2 ND
Soil 0 6.47 0.17 7.9 0.1
Radish Immature 2.2 55 2.2 0.1 2.5 0.1

Mature 4.8 75 2.1 0.04 2.3 0.04 s °

Immature 0.33 145 1.0 B9 L@ 2 1.0 @

Mature 0.17 165 2.0 1S9.0 RN

Immature 0.01 390 09 « 0030  [H10 & |03

Mature 0.02 410 0.7 0.08’ 08 {009
Lettuce Immature 0.46 55 2557 @04 7| 300 A} 005

Mature 0.34 75 28 N0 O [ NN8 o | 00

Immature 0.68 145 D O 095 36 Q| 0.06

Mature 0.25 165 1.5 ol | 18, 0.1

Immature 0.02 300 ®) Lk [Do4 G | 42 0.04

Mature 0.02 410, 9| @ a&l7006 > L 08 0.07
Wheat Immature 0.46 60 Yo O 0. @) 18 0.03
forage Mature 13 @ 422 Y 801 9| 26 0.1

Immature 0.45 150 Q18 02 &7 2.4 0.3

Mature 1.4 b 2102 | O ok 2.1 0.1

Immature 001 % 398 07 004 0.8 0.04

Mature 008 &7 %55 0688 | 009 0.6 0.1
; Pot sample @@ @@@9 O\@ @7\

Core sample @@ @2& %, ) & @\
& & < Q% &
N S O &
Seo ¢ OF
S @ o
RV & 1y
i Q
@ @?’ Q
Q¢ &
Q\ @@
SN
9
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Table 6.6.2-3:  Total radioactive residues of ['*C] glyphosate equivalents in immature and mature crops
after plant back intervals of 30, 120 and 365 days
Crop Commodity Immature crop Mature Crop
TRR Days after TRR Days after
(mg/kg) seeding (mg/kg) seeding

Plant back interval: 30 DAT
Radish Leaf 2.2 25 4.8 45

Root 0.38 25 0.24 45
Lettuce Leaf 0.46 25 0.34 45
Wheat Forage 0.46 30 & 13 @] 99 g7

Chaff’ - - O 16 9O [ 9oy

Grain' - > | @20, Ny
Plant back interval: 120 DAT . Y N N K
Radish Leaf 0.33 ECEIE NS

Root 0.71 25 Q| ep1s & Y 45
Lettuce Leaf 0.68 @ 25 0.25 Q 45
Wheat Forage 0.45 S 30 @V k4 - 90

Chaff' - SN @] @o - 7 90

Grain' - Y] & - 0.7 90
Plant back interval: 365 DAT @ o O g2
Radish Leaf 001 & ISR 0p 45

Root 006> O 25 o | Yos 45
Lettuce Leaf 002 91 w25 [ 002 45
Wheat Forage Qo1 g [N 30 > 0.08 90

Chaff' NN o N 019 90

Grain' - . O - 0.16 90
! Chaff and seed samples had not yet gé%éloped&t the in@re sta& wr

N
& N O
o o ~ R &
: o° o &
N & o &
S @ S
< o O g
X & Ro
i Q
2 &8
@ N
NS
KQ 2
SN
9
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Table 6.6.2-4: Determination of glyphosate and its metabolite AMPA in rotational crops harvested at
maturity
Crop [**C] glyphosate Glyphosate AMPA Total
equivalents
(mg/kg) (mg/kg) (mg/kg) (mg/kg)
Radish Leaf
Plant back interval: 30 DAT 4.8 <0.05 <0.05 -
Plant back interval: 120 DAT 0.17 <0.05 <0.05 -
Plant back interval: 365 DAT 0.02 <0.05 <0.05 - R
Radish Root IS @ & A
Plant back interval: 30 DAT 0.24 <0.05 @) <0.05 O R %
Plant back interval: 120 DAT 0.15 <0.05, & @ °<0.0§(\ N s
Plant back interval: 365 DAT 0.05 <0.05 s vy <05 N N -
Lettuce Leaf & @A\ N AN O
Plant back interval: 30 DAT 0.34 <0905 7| £005Q © .
Plant back interval: 120 DAT 0.25 @50.05 © <0.03, g -
Plant back interval: 365 DAT 0.02 ‘N <0.05 A2 <Q.05 -
Wheat Forage % @ @ . 2
Plant back interval: 30 DAT 1.3 @ I(%G?OS R $00.20 0.20
Plant back interval: 120 DAT 14 S | @ 0408 5 010 0.50
Plant back interval: 365 DAT 0.08 & N <0.@% <@;(% -
Wheat Chaff NS L, & O
Plant back interval: 30 DAT 16 © <005 @ |, 040 0.40
Plant back interval: 120 DAT @1.0 (7% N 0.30 ) 0.20 0.50
Plant back interval: 365 DAT D0.19¢_~ s Y <005 0.06
Wheat Grain Qy @
Plant back interval: 30 DAT O <20 & < x<0.05 Qy 0.30 0.30
Plant back interval: 120 DA@'%) @ 0.7 P <0.9§> 0.20 0.20
Plant back interval: 365 DAT ﬁ 0.16Y r$§ <Q\.05 <0.05 -
.

2 O
N

@
<<

The distribution of radioactive r

radish, lettuce and wheat. At t}@nd ofthe tri
0.02 mg/kg (lettuce, 365 d
for human consumption.

a@@nd
<> 2
Parent glyphosate residues aboxgthe I@

@%

I, CONGLUSIONS
©

es fré%’l soi] into plant was investigated at three replant intervals in

@

Rs (referring to glyphosate equivalents) of between
2 @ng/k%wheat grain, 30 days) were found in the plant parts destined

were not found in any plant parts destined for human

consumption. AMPA residue&vere found in the first (30 DAT) and second (120 DAT) planting of wheat.

The residues in grains were 0.30 a
residues of AMPA were found
Mature radish and lettuce sample

n§§0.20 mg/kg, respectively. In the third planting (365 DAT) no

i@?y wheat matrices.
h

arvested from any of the planting intervals did not contain any
residues of parent glyphosate or AMPA.

This indicates that glyphosate and AMPA do not accumulate in rotational crops tested and that the
majority of carbon which was initially part of the glyphosate molecules applied to the soil that is taken up
by these plants becomes incorporated into plant components or is converted into compounds other than
glyphosate and AMPA.
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ITA 6.6.3 Field trials on representative crops
The conclusions from the 2001 EU evaluation as well as the supporting studies still apply.

Rotational crop studies were included in the initial glyphosate and glyphosate trimesium dossiers, or
submitted prior to ECCO review (Il I 1°°8. this study is added to the submission).

Three rotational crop studies using '*C-glyphosate have been conducted to determine the potential for
glyphosate residues to be present in emergency replant and rotational crops.

The results of these studies demonstrate that only very low levels of glyphosate or its metabolites, are ¢
present in the soil and plant tissues of rotational crops planted after tréatment of a prif¥dry cro@zvith @
glyphosate. The only metabolite of glyphosate found was aminomel@/lphosghonic acid ( A), The
majority of glyphosate derived radioactivity in the soil and plan tissues h@ been@tribut 0 napral
products derived by incorporation of one carbon compounds such’as COyinto fatural ritetaboli¢ pdols.
The distribution of radioactivity in the rotation crops was fou@ to b@gfmilar to'the diéﬁributi@ ound in
plants exposed to '“CO,. The results of these studies show &@t glyphipsate @@due@qy emerg@lcy replant
and rotational crops will be less than those found in the Rpjmary §bp. N @

v

A
SN < & .9
IIA 6.7  Proposed residue definition and@axim@n res{g@e l AN
IIA 6.7.1 Proposed residue definition <& @@ ©@ 6\7 &)
Q9 o © &’
The current residue definition for enforcemegt for @hosate was lished)in the 2001 EU evaluation.
Plant metabolism studies demonstrated that glyp te is (he pri resi@e in crop commodities, AMPA
is the major metabolite and in most casg§the re&es f&MPA are notStgnificant. Radiolabelled studies
in lactating goats and laying hens follpying of&F administratics of glyphosate and AMPA showed that
metabolites resulting from the degr tior&ﬁ\these %Qmpo in edible tissues, milk and eggs were either
insignificant or entirely absent. N @@9 o\ @7\
N .
Glyphosate is the primary ree in @t and i}iima e%mm iities and it was concluded that the residue
definition for enforcement should bg; ly]gilﬂ@ate. &
9 Sy &
In 2009, under the framework of Artic@ of Regulatigi» (EC) No 396/2005 the metabolism of
glyphosate in geneti¢ally modi#ied soya bean and m containing the glyphosate-N-acetyl transferase
(GAT) gene was assessed., Submi & studi@indic@d that the metabolism of glyphosate in these
transgenic crops proceeds in a di{@ent pathiway, producing two additional metabolites, N-acetyl-
glyphosate and N-acetyl-AMP g, 7, ©&

S
Several options for the defi@tion Oof@e residue for enforcement were proposed by EFSA, including
maintaining the current definiti 0 cl%@ge is currently proposed, so the definition of the residue for
enforcement for both plant and-animal & ducts should be: glyphosate.
9

Taking into account the differencesdyy metabolism in crops containing the GAT gene, the definition of the
residue for risk assessment for s and animal products was recently amended to be: the sum of
glyphosate, N-acetyl-glyphosate, AMPA and N-acetyl-AMPA, calculated as glyphosate.

" EFSA (European Food Safety Authority), 2009. Reasoned opinion on the modification of the residue definition of
glyphosate in genetically modified maize grain and soybeans, and in products of animal origin. EFSA Journal 2009;
7(9):1310, 42 pp.
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ITIA 6.7.2 Proposed maximum residue levels (MRLs) and justification of the acceptability
of the levels proposed, including details of statistical analyses used

Table 6.7.2-1 lists the MRLs as presented in the Commission Regulation 839/2008/EC. All MRLs for raw
agricultural commodities were determined from the results of supervised field trials conducted in Europe,
with the exception of soybeans and tea (for which import tolerances are recommended). For soybeans,
data for MRL determinations were derived from supervised field trials conducted in the United States. For
tea, data for MRL determinations were derived from supervised field trials conducted in Taiwan and Sri
Lanka. In all cases, MRLs for raw agricultural commodities are based on currently approved, critical Good
Agricultural Practices in the European Union. o ®°

& » %2 @
For the estimation of the residues in animal products, the STMR o%l@real grain and@raw@ usedas
proposed by the JMPR FAO panel, resulting in very low residue.st atiopect@ for al@odt@\of
concern. Therefore, the MRLs for foodstuff of animal origin %Ve be@n\%vise i Regimtion "

839/2008/EC. @ & o , §
| AT 9 R
No new MRLs are being proposed as part of this submisgipn. §@ N Q
° v
Table 6.7.2-1: Maximum Residue Limits (MRL) for éky\phos e in th@ﬁJ N . ©
(established under Commission Regu}é}%n 81@0 Sg § N
. & & MRL
Crop/Tissue &@ . @) O @ (mg/kg)
1. FRUIT FRESH OR FROZEN; NUTS -_ © @ QO A&
(i) Citrus fruit X H SO
Grapefruit (Shaddocks, po@bs, sw@g‘f/es, tangelo (except miggla), ugli
and other hybrids) Qy > 0.1*
Oranges (Bergamot, bi@@ﬁra%&chino@ and otgr hybrids) 0.5
Lemons (Citron, lem® QD 0.1%
Limes O g N v 0.1%
Mandarins (Cle@x@ﬁine, th#gerine, mineolaand otherhybrids) 0.5
Others oﬁ @ % & 0.1*
(ii) Tree nuts (shelle@)r ur@%ed) A @w @ 0.1*
(iii) Pome fruit  ~ NN 0.1%
(iv) Stone fruit Y o 0.1%

(v) Berries & small f;lj\ll\E D Y ©

(a) Table and wine grag&f 2 0.5
(b) Strawberries @ R e 0.1%
(¢) Canefruit AN ¥ & 0.1%
(d) Other small fruit &-herries _ 0.1*
(vi) Miscellaneous fruit @Q @ﬂ\/
(a) Ediblepeel Y
Dates 0.1*
Figs &) 0.1%*
Table olives X 1
Kumgquats (Marumi kumquats, nagami kumquats, limequats (Citrus
aurantifolia x Fortunella spp.)) 0.1*
Carambola (Bilimbi) 0.1*
Persimmon 0.1*
Jambolan (java plum) (Java apple (water apple), pomerac, rose apple,
Brazilean cherry Surinam cherry (grumichama Eugenia uniflora)) 0.1*
Others 0.1%
(b) Inedible peel, small 0.1*

(c) Inedible peel, large 0.1*
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Table 6.7.2-1: Maximum Residue Limits (MRL) for glyphosate in the EU
(established under Commission Regulation 839/2008/EC)

. MRL
Crop/Tissue (mg/kg)
2. VEGETABLES FRESH OR FROZEN

(i) Root and tuber vegetables 0.1*
(ii) Bulb vegetables 0.1%
(iii) Fruiting vegetables 0.1*
(iv) Brassica vegetables 0.1*
(v) Leaf vegetables & fresh herbs a 0% S
(vi) Legume vegetables (fresh) f[\\& N\@ A, r ©
(vii) Stem vegetables (fresh) & . Q0.1%. Y
(viii) Fungi oy O, 9 ©
Cultivated (Common mushroom, Oyster mushroomiShi-take) X & 0.1%
Wild (Chanterelle, Truffle, Morel, Cep) @}Jj 9 o A ($®
Others AN /{%D < & 0.1%*
(ix) Sea weeds 2 @ Q
3. PULSES, DRY & O & a
Beans (Broad beans, navy beans, flageolets, jack@ﬁ;ns, lir@bea%@éld o 7
beans, cowpeas) A v 2
Lentils A @ /(\K ) 9 0.1*
Peas (Chickpeas, field peas, chick}ing vetcH), ¢y &w 10
Lupins e o _ < @d 10
Others & D Q 0.1*
4. OILSEEDS AND OILFRUITS A Q RS
(i) Oilseeds @ O N
Linseed N > & 10
Peanuts fﬂ\y @@ o 2 Ao 0.1%*
Poppy seed O S R, N 0.1%*
Sesame seed O = 7 < 0.1%
Sunflower seed Qo R S 20
Rape seed»@i/fd rap%@ed, tufdip rapefO ;§/ 10
Soya bg%@ @ < © @\\) 20
Mustard Yeed AN 2 @) S 10
Cotton seed *v 2 Ny ~ 10
Pumpkin seeds (O;lj@ seeds of cucurhitacea) 0.1%
Safflower < < S 0.1%*
Borage Q @ 0.1
Gold of pleasure ', @) 0.1
Hempseed N\J’J 9 0.1*
Castorbean & N 0.1
Others 0.1*
(i) Oilfruits NE
Olives for oil produ\étion 1
Palm nuts (palmoil kernels) 0.1
Palmfruit 0.1
Kapok 0.1
Others 0.1*
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Table 6.7.2-1: Maximum Residue Limits (MRL) for glyphosate in the EU
(established under Commission Regulation 839/2008/EC)

. MRL
Crop/Tissue (mg/kg)
5. CEREALS

Barley 20
Buckwheat (Amaranthus, quinoa) 0.1*
Maize 1
Millet (Foxtail millet, teff) 0.1*
Oats ) 20 S
Rice R NI
Rye < . 10 . Y
Sorghum &N g Ol. D200
Wheat (Spelt, triticale) S\ e X & 10s
Others @V &) S A ((Q\,\l *
6. TEA, COFFEE, HERBAL INFUSIONS AND COCOA <\ @‘\9) © &
(i) Tea (dried leaves and stalks, fermented or otherwike of @mellm sinensis) Q 2
(ii) Coffee beans & & Ca 0.1
(iii) Herbal infusions (dried) R, A @ “IRNE 2
(iv) Cocoa (fermented beans) @ D A 0.1*
(v) Carob (st johns bread) @ O O a2 0.1*
7. HOPS (dried), including hop pellets and uno@gcentr,gﬁad powder & 0.1%*
8. SPICES NS & O 0.1%
9. SUGAR PLANTS & Xy < R
Sugar beet (root) O NN N 1*
Sugar cane @ & © N Q 0.1%*
Chicory roots D Oy Sy 0.1*
Others < K N Qy 0.1*
10. PRODUCTS OF ANIMAI&\@IGIQ@TERR@&TRIANNIMLS
(i) Meat, preparations of mea ffals, blood, a%lal fats'tPesh chilled or frozen,
salted, in brine, dried or @ ed or proce@d asf@ s or meals other
processed producfs suc @ saus@es and@od préparations based on these
(a) Swine SO & S
Meat NS A O 0.05*
Fat free of ledn, meat ¢, R 0.05*
Liver ol & 0.05%
Kidney Y A O 0.5
Edible offal &) @ 0.05*
Others N @ 0.05*
(b) Bovine N2
Meat ) N 0.05*
Fat 0.05*
Liver Q7 0.2
Kidney 2
Edible offal 0.05*
Others 0.05%*
(c) Sheep 0.05*
(d) Goat 0.05%*
(e) Horses, asses, mules or hinnies 0.05*




Glyphosate Task Force Glyphosate & Salts of Glyphosate Annex II, Document M, Section 4 Point 6:
Metabolism and residue data

May 2012 Page 64 of 77

Table 6.7.2-1: Maximum Residue Limits (MRL) for glyphosate in the EU
(established under Commission Regulation 839/2008/EC)

. MRL
Crop/Tissue (mg/kg)
(f) Poultry -chicken, geese, duck, turkey and Guinea fowl-, ostrich, pigeon
Meat 0.05*
Fat 0.05*
Liver 0.05*
Kidney 0.1*
Edible offal & 0.05%
Others f\\& N@ &\054 4}
(g) Other farm animals (Rabbit, Kangaroo) & . SQ05* .
Meat &N g O 1. Wos©
Fat N ¢ S & O-dﬁ
Liver @}JJ 2) o A 5%
Kidney Q) /%9 © £0.05
Edible offal 4 Q0.05
Others & O cs  0.05
(i) Milk and cream, not concentrated, nor contajning dsuggror O .7
sweetening matter, butter and other fats dérived milﬁwcheese\%d curd 0.05*
(iii) Birds' eggs, fresh preserved or cooked Shelled e@ and@ﬁg yol esh, ©
dried, cooked by steaming or boiling %water@ould rozen or oth se
preserved whether or not containing added §ggar or sweeter@g matfe 0.05%*
(iv) Honey (Royal jelly, pollen) Q @) L @V
(v) Amphibians and reptiles (Fro%&gs, crg(egkﬁiles) R ‘o &
(vi) Snails o Qy N
(vii) Other terrestrial animal p@{lcts S Q& X
* indicates lower limit of analytical determbpation @ . pS) AN
SN &
o v S s
ITA 6.8  Proposed pre@ar eS| t intépvals, %-ent&y@intervals or withholding periods to
minimize résidu e§73n crops, pl plaqit products, treated areas or spaces and a
justific@l for each proposak;
ITA 6.8.1 Pre-h%est rval@in da@) for each relevant crop
RV & 1y ©
Table 6.8.1-1:  Proposed mini%@ pre:harvest ifatervals (PHI) for registered uses
Crop Tgpe of @Qﬁ\ﬁ)cation Minimum PHI (days)
Pre-plant of crop ..| Overall spray N/A
Post planting/ pre emergence of cr@@%ve@i@ spray N/A
Cereals f'@ Pp@;ﬁrvest (in-crop) 7
Oilseeds Pre-harvest (in-crop) 14
Orchard crops, vines, including @\Weed control in orchards N/A
citrus & tree nuts \Vi

ITA 6.8.2 Re-entry period (in days) for livestock, to areas to be grazed
e 5days

ITA 6.8.3 Re-entry period (in hours or days) for man to crops, buildings or spaces treated

The result of the risk assessment indicates that re-entry of treated field crops is possible after the spray
solution has completely dried up. The assessment is detailed under M-11I/7.5.1.




Glyphosate Task Force Glyphosate & Salts of Glyphosate Annex II, Document M, Section 4 Point 6:
Metabolism and residue data

May 2012 Page 65 of 77

ITA 6.8.4 Withholding period (in days) for animal feeding stuffs

Feed items of the target crops are side products of food products. Feed items proposed for feeding-stuffs
will therefore be harvested at or beyond the pre-harvest interval.

ITA 6.8.5 Waiting period (in days) between last application and sowing or planting the
crop to be protected

e Pre-drilling of seed (for instance stubble treatments, post-cultivation treatments or pre-plant
treatments):

The limiting factor is the time taken for glyphosate to be absg§ed by and trar@ocatec@l‘to th @
weeds. Glyphosate is adsorbed by the soil, therefore res1du@1 succeedlng@)ps areglot a %
concern. Typical recommendations: 2-3 days before planting @ A

% > .O @

e Pre-planting of transplanted crops (plugs or bare root N @ &
& S S §
The limiting factor is to ensure that moist plugs oébare r@ do n(@comegto contact with the
treated vegetation (weeds) or with glyphosate in@luti xpg&enoe has hown@at a waiting
period of 3 days is sufficient after spraying. &\ Q & o
% @% @ @ °\

e Post-drilling pre-emergence: @ @ R &

& S o

The limiting factor is to treat before @9p emeﬁgence @lplc%y there@%@{% restriction on

application after drilling except to ayoid crme%ence

ITA 6.8.6 Waiting period (in da@betw@n ap@}ﬁatlon@ndg}%dhng treated product

Not relevant, since a post-harvest tﬁgment Q@)t 1r\21£inded @9 Q

ITA 6.8.7 Waiting period @% din) be@leen 4@1@ a@llcatlon and sowing or planting

succeeding cr
The results of the rotational cp st s shapy that hos&g%emdues in emergency replant and
rotational crops will be legsythan e fotﬁsggl in th&pri crop. Therefore, no limitation concerning the
succeeding crops is necéssary. @ §

A @ O @©
IIA 6.9  Estimation of the otentiaband actual exposure through diet and other means
1IA 6.9.1 TMDI calculations S
SN & %
Long-term consumer exposQe to&tentla@lyphosate residues is estimated according to the EFSA Primo
model” for chronic risk assessm
@

The most recent chronic risk g?sess ent for glyphosate was published by EFSA in January 2012 in
support of the application to set a %port tolerance for glyphosate in lentils’. In that assessment, EFSA
used the MRL values for most s, and added the median residue value of 1.47 mg/kg for lentils, based
on data in the import tolerance petition.

% Revision 2.0 of the EFSA model, downloaded Sep 2011. Reasoned Opinion on the Potential Chronic and Acute Risk to
Consumers’ Health Arising from Proposed Temporary EU MRLs According to Regulation (EC) No 396/2005 on Maximum
Residue Levels of Pesticides in Food and Feed of Plant and Animal Origin, European Food Safety Authority, 15 March 2007

3 European Food Safety Authority; Modification of the existing MRL for glyphosate in lentils. EFSA Journal 2012;10(1):2550.
[25 pp.] doi:10.2903/j.efsa.2012.2550. Available online: www.efsa.europa.eu/efsajournal
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Residue input values for several glyphosate-tolerant crops were conservatively calculated as the sum of
the glyphosate MRL and a proposed AMPA MRL, expressed as glyphosate. These calculated residue
input values were: rape seed (10.8 mg/kg), soybean (28.4 mg/kg) and maize (2.6 mg/kg). The AMPA
MRLs were proposed in the 2000 Germany peer review® but were not included in the MRL legislation.

Using the above input values and the current established ADI of 0.3 mg/kg, the total calculated intake
values accounted for up to 46.7% of the ADI (WHO Cluster B).

Based on toxicology data presented in this dossier, the proposed ADI for glyphosate has been increased to
3.0 mg/kg bw/day. A revised chronic risk assessment has been conducted using the proposed ADI. They_ -
residue level present in each commodity is set at the MRL (see Table@ .2-1). In addigpn, the@g%pos@
MRL of 10 mg/kg in lentils (see Document E-2) is also included in ¢he assessment.~O v %

& o Q& N
The TMDI calculation gives an unrealistic worst-case estimate (C)Zﬁntak%becaQa as n@ tbzﬁ@)o% of
crops with established and proposed uses will contain residuggyat the MRL. N@gyccousig is tal@\of the
potential reduction in residues during transport and storage @duriﬁomm@ial domegtyc
processing. In practice, the actual intake is likely to be m ch low an th@:alc% d valies.
Details of TMDI calculations for glyphosate are prese;nt\e in T& 6.9&1;1. Q

SNIIIPAN
For all population groups in all models the estimate&%MD %at or Blow 4 %% of ng ADL
The results indicate that there is no unacceptable @onic@ to an }y@ from the consumption of
commodities treated with glyphosate according to the ugs consigered. § 9D

@
© o O
\@ ©©@
@Q@@Q
S (CANNY
& S N
o Q
SEVARN
S RSN
&) < Ny @
@@&%&‘7\
©% 7 Q
@@@’%@@&
2 @ o~ &
QO L& O &
AN o
< o O g
N R
@& &
@ &8
QC @ 5
Ny @
AN
N
@©

* Germany, 2000. Complete list of end points (available on CIRCA in “Archive individual
substances/glyphosate”)
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Table 6.9.1-1:

TMDI calculation of glyphosate (EFSA model rev. 2), based on EU MRLs

Explain choice of toxicological reference values.

The risk assessment has been performed on the basis of the current established EU MRLs as of March 2012, plus a proposed import MRL for lentils (dry) at 10 mg/kg.

Glyphosate

Status of the active substance:

|Code no.

LOQ (mg/kg bw):

|proposed LoQ:

Toxicological end points

ADI (mg/kg bw/day):
Source of ADI:

Year of evaluation:

3.0 ARfD (mg/kg bw): n-n-
2yearrat [Source of ARFD:
study
20.12‘ Year of evaluation:
!

\

A proposed ADI of Q\O@kg bw/day was@yseggﬂ

&©®

Chronic risk assessment - refined calculations

@\N

TMDI (range) in % of ADI
0 4

@*\xﬁ ol

oY

©©©

The estimated Theoretical Maximum Daily Intakes (TMDI), based on pTMRLs were below the ADI.
A long-term intake of residues of Glyphosate is unlikely to present a public health concern.

No of diets exceeding ADI: -0 .

Highest wjﬁ 2 °

Highest contributor to MS 2nd contributor %) @@ contrlbutor\@ \ pTMRLs a‘é@
calculated TMDI diet Commodity / to MS diet %)m dity / @ Commodity / LoQ @

values in % of ADI MS Diet (in % of ADI)  group of commodities (in%oﬁ\ADl) up of comm ADI) group,a{\c%mmodities Al ﬁ\/o of ADI)
4.4 WHO Cluster diet B 2.8 Wheat Sunflower @ % 0.0
37 DK child 18 Wheat @ S % o % 0.0
3.3 WHO cluster diet D 2.2 Wheat < rseed % 0 2 @ Soya bean X 0.0
31 WHO cluster diet E 13 Wheat @@ K Iey & @ Soya be% 0.0
2.7 WHO Cluster diet F 1.2 Wheat @ Soya bean @ 0.4 Barl@ 0.0
2.3 IE adult 0.8 Barley (: \b 0.8 Whe%ﬂ @ flower seed 0.0
2.3 UK Toddler 1 3 Whea% @ 0 8 et (root) ;\&9 Potatoes 0.0
23 ITKids/toddler v@x %} )\&@ toes 0 @ wild fungi 00
2.1 DE child fé}, 0.3 © Oats 0.0
2.1 NL child i Wheat 0.1 Potat 9 0.1 Oats 0.0
2.0 PT General population Wheat @9\’\\? 0.2 & \ 0.2 Sunflower seed 0.0
18 ES child 15 Wh 0.1 unflower seed ¢ @ 0.1 Lentils 0.0
16 UK Infant 0.9 ea @ @@%ugar beet ('@)X 0.2 Oats 0.0
1.6 WHO regional European diet 1.0 Wheat @ Barley ﬁ 0.1 Sunflower seed 0.0
1.5 IT adult 1 4 Wheat 0.0 i gl 0.0 Potatoes 0.0
14 FRall population @ @ 0.2 lower seed 0.1 Wine grapes 0.0
13 ES adult w & 03(:> arley 0.1 Sunflower seed 0.0
13 SE general population 90th percentil @ heat % @l Rye 0.1 Potatoes 0.0
1.2 FRtoddler Wheat @ 0.1 Sunflower seed 0.1 Potatoes 0.0
11 NLgeneral 0.7 WHegat @ 0.2 Barley 0.0 Potatoes 0.0
11 DK adult 0.7 e % 0.2 Rye 0.1 Oats 0.0
1.0 UK vegetarian 0.7 © @ 0.1 Sugar beet (root) 0.0 Oats 0.0
0.9 LT adult 0.% Rye % 0.4 Wheat 0.1 Oats 0.0
0.8 UK Adult 0.6 Whea 0.1 Sugar beet (root) 0.0 Potatoes 0.0
0.7 FI adult 0.3 heat 0.2 Rye 0.1 Oats 0.0
0.5 FRinfant 0, @ heat 0.1 Potatoes 0.0 Milk and cream, 0.0
0.1 PL general population otatoes 0.0 Peas 0.0 Apples 0.0
U
Conclusion:
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IIA 6.9.2 NEDI calculations

Refined NEDI calculations are not necessary since the unrefined TMDI for glyphosate based on MRLs
was below 100% of the ADI.

IIA 6.9.3 NESTI calculations

Since no acute reference dose has been set or proposed for glyphosate@pute risk asse@ments %e not @

required. & o Q @ %

AR IR IR
IIA 6.10 Other/special studies S S § &\ Q\

@ &2 O 5 ©
ITA 6.10.1 Literature Review @% @© © \Q
N N Q
Literature Search Methodology N % N & @)
%, @

publications in a structured fashion since early 1997. mg tl@perloc@om I to the present time, the
search process and the literature databases us@ﬂ havebeen mddified g new ré&purces and technology
became readily available. The technical daﬁbases@a{f areg. ed forcthe se @ include: Web of Science®™,
BIOSIS Previews®, CAB Abstracts® (%BD D an@A Plus®Chemical Abstracts Plus).
The searches are done on glyphosate aéid, gly osate s*azlts (including isgpropyl amine, potassium,
ammonium, and methylamine), and PA, and thejr relat %ﬁemlc@lames and CAS numbers.
Searches based on these search ter: 111@0 ide jcatiqns that consider glyphosate and

surfactants, (such as polyoxyeth@neal@zlamne@or POEA) inghe context of glyphosate formulations.

Monsanto Company has been conducting routin @rvellk@ce of@mc&uﬂer &e for glyphosate-related

Starting from the ongoing M@sam@&gemt data all tl@peer reviewed publications covering the
time period from 2001 thr@ygh 201@’that Kg;ate to ou disciplines addressing exposure and hazard
(toxicology, ecotoxicology, resi s and@hviro @nta ¢) were assessed within the appropriate
discipline for inclusi @1 the fpterature review for the submission. Some publications address more than
one discipline, and are’included in eggh releggnt dis@me More recent publications have continued to be
reviewed up to shortly befdre sub@swn “and selected publications have been included.

At the request of the Bunde bt fur rbr c@rschutz und Lebensmittelsicherheit (BVL), additional
publications cited in a receé%ocum@t prepared by Earth Open Source’ have also been included in the
literature review. Many of the ciféd peer-ggviewed publications were already included, but others were
not within the scope of this hte re¥¥ow, primarily because the publication date was prior to 2001.

The additional peer-reviewedgy hcat%s have been included and are discussed within the appropriate

discipline. %
&

The peer-reviewed publications%ntified for inclusion during the literature search were reviewed within
each discipline and classified into one of the categories listed below.

e (Category 0 publications: These are publications in which glyphosate is only mentioned as an
example substance or is discussed/studied in a context that is not relevant or related to any of the

> Earth Open Source report. 2011. Roundup and birth defects: Is the public being kept in the dark? Authored by
Antoniou M, Habib MEEM, Howard CV, Jennings RC, Leifert C, Nodari RO, C Robinson, Fagan J. Available from:
http://www.earthopensource.org/files/pdfs/Roundup-and-birth-defects/RoundupandBirthDefectsvS.pdf
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regulatory sections or the exposure/hazard assessments within this submission; the publication is
therefore outside of the scope of this submission.

e (Category 1 publications: These are publications which discuss glyphosate in a context relevant
or related to the regulatory dossier sections and the conclusions fall within the conclusions of the
exposure/hazard assessment. The publication is submitted with minimal or no comment or
discussion.

e (Category 2 publications: These are publications which discuss glyphosate in a context relevant
or related to the regulatory dossier sections and have conclusions that call into question the °
endpoints/conclusions in the exposure/hazard assessment. itionally, Categdry incl@es
publications with conclusions that support the risk/hazard{ssessmem, and may b&@cluded%ﬂ
discussion of other relevant publications. For selected @atego%@publi@ionés, @O{E@@\Tier—ﬂ
type summary is provided in addition to a reliability @essmm (Klingigch ratiag, se@imiseh et
al. 1997); limited comments and critical remarks ar@rov%%? as a@opri@éﬁ @)

e (Category 3 publications: These are publication@at d§88 glyphosatexn a co@(t relevant or
related to (1) non-regulatory endpoints that néed to be addresseebas peinew Regulation (EC)
1107/2009; or (2) in a context relevant to sg&%tive aa-l%gatm@ hat hgye emer@d or could emerge
in the media; or (3) in a context relevant t&he re tory dossier $e&tions a}d have conclusions
that are in disagreement with endpoints/&nclu@ns in exp@e/ha assessment (although
the experimental design seems relevagy at fi ‘&g]anoe@ An CD Tigy-1I type summary is
provided and a Klimisch rating assigned, up@menteth @@cal review and discussion.

e (Category ‘E’ publications: These are —reovkwed pu@icatioa%s at were cited in the Earth
Open Source document. This %egory@?ncludesﬁ)ubli%tions fadwere already captured by the
literature search and are ad@se@i{hin t%appr@te disline, as well as publications that
were out of scope of the ®dich (primari @ aresu of being published prior to 2001).
Publications already capfured iththe litegature séarch \3&@ assigned a Category 1, 2 or 3 rating (as
appropriate) in additieh to a Category ‘E’ ratifig. An©OECD Tier-II type summary has been
prepared and a K]@lischﬁgéfs\m’lg assigned f@%eh he Category E publications. All Category ‘E’
publications aré&xgviewe
within the tq&%lo%@nssier under Section .10.

o 2D G

Approximately 2000 peer—revi@%public@%ﬁons from the Monsanto technical literature database were

assessed, and of those about 1 werewassign Category 1, 2 or 3 and selected for inclusion in the

submission Q\ @ &

ithirthe ap riatg(iscipline, with most of the reviews provided

A full description of the literatu@rcthodology is provided in a separate document (Carr and
) &
Bleeke, 2012). N

9
The publications selected for incl are listed in Document L for each respective section, under the
Annex point for ‘Other/Special §gadies’: Point IIA 5.10 (Toxicology), Point IIA 6.10 (Metabolism and
Residue), Point IIA 7.13 (Environmental Fate), and Point IIA 8.16 (Ecotoxicology). Under each point, the
list of Other/Special Studies is presented in three tables:
e Table 1 lists other relevant studies conducted by the Glyphosate Task Force or member companies
in support of the submission, that do not fit within any other dossier points .
e Table 2 lists all the relevant peer-reviewed publications from the literature that were selected for
inclusion in the submission. For each publication it is noted whether or not a Klimisch rating is
included in the review.
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e Table 3 lists the publications and other documents that are cited within the discussion of the
literature. These include documents such as government or company reports; publications that are
included in the literature review under another section of the dossier; and publications that are
outside the scope of the literature review.

Overview of Residue Literature

There have been a number of articles on glyphosate that have been published since the last submission that
are related to residues. None of these contain information that are counter to the conclusions drawn in %eo
dossier. A brief over the relevant literature is given, followed by a detailed sumary an@@KQIim'
rating for one publication. A list of references is provided at the endd) O R 2

$ o NN
Several recent publications addressed various aspects of glyphogg}te metabolis 1@ planQ%l)g%1 ate
tolerant (GT) soybeans was shown to metabolize glyphosate @AMPNDuk 11). %}lutag@ e
transferase activity in maize increased following applicatiori@f gl sate, Supgestng (but wt
confirming) it may be involved in the degradation of glyphesate jghaize (€atango et al., 2003). Recent
work on velvet bean, which has a high innate tolerance t glyph@ate, l].,gqestigate the u@ke,
translocation and metabolism of glyphosate in the pl%t, and conclude@hat th, toleragce may due to a
combination of limited uptake, impaired translocatidéy and ncegra@%n (Rgjano-Delgado et al.,
2012). A metabolic scheme involved degradation gly@sate %arcotsi\ryl and glycine, which has been
observed in microbial degradation but not in plants, Wa@ropo$ basedon ¢ atographic retention
times of the products. S

P 2 ® Oy &
The uptake of glyphosate via the roots was explo C r@eedh}@ grov@in hydroponic solution took
up glyphosate through the roots, with ¢ @\épex dSthe p@(:lpal sink foll %ing translocation (Wagner et al.,
2003). In another publication, rapi‘§ barle@eeds planted*ato soik§.5 months after application of

glyphosate to the soil took up VeryQ 16@(0.0.005@ of the applied glyphosate (Simonsen et al.,
o NS

2008). O © N >

N S N T W | .
Most of the work involving f trial&ind analysis fores1du@>vas done with GT soybeans (Arregui et al.,
2004; Bohm et al., 2008; Duke et Wy 003; @éddy@l., 20Q8). Additional studies examined residues in
immature GT and non—Glf@oybe@ (Lo@iatti ek, 2 , peas, barley and flax following a preharvest
application (Cessna e@ 2002), and plant matégjals gatlered from the forest following forestry
applications of glyp%sate 0 et @l., 20036 Q

)
Cereal samples collected i?l\i)en @f% and%alyzed for glyphosate and two plant growth regulators showed
the presence of glyphosate in oggr halfithe cergalsamples, averaging 0.08-0.11 mg over the two years they
were analyzed (1998—1999)@@ganby Vahl, 2001). All residues were below the MRL.

One study looked at the effect o@adn%@ng on residues of glyphosate in wheat (Low et al., 2005), and
showed a partial degradation ofglyphgsate during the fermentation cycle. Use of glyphosate in preharvest
wheat can lead to higher resid@@s of shikimic acid in grain and flour when applied at the soft-dough stage,
21 days prior to harvest. Other stud%s looked at the effects of glyphosate residues on the malting of
barley (Caierao and Acosta, 20 nd rumen fermentation in sheep (Huther et al., 2005), and found no
effect of glyphosate on the processes.

Finally, several publications determined the dietary exposure to glyphosate residues in Cameroon (Gimou
et al., 2008), the EU (Harris and Gaston, 2004), and France (Nougadere et al., 2011), with exposure well
with the ADI in all cases.
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Detailed Summary and Klimisch Rating

Annex point Author(s) Year Study title
All 6.10.1 Rojano- 2012 Limited uptake, translocation and enhanced
Delgado, metabolic degradation contribute to glyphosate
AM., Cruz- tolerance in Mucuna pruriens var. utilis plants.
Hipolito, H., Phytochemistry
De Prado, R., Volume: 73
Luque de Pages: 34-41 o @°
Castro, M.D., DOL: 10.1016@§ﬁymchem.201 @.0009 @
Rodriguez ISSN: 0031-9 ARV SRS
Franco, A. G S @ S SN
R N BN
@ ~
Abstract’ S N N AN
@ & O @ §

Velvet bean (Mucuna pruriens, Fabaceae) plants exhibit@% ini§ very hlgh re%tance % , tolerance) to
glyphosate similar to that of plants which have acquired resistafiee to thiis herbicide as a trait. We analyzed
the uptake of ['*C]-glyphosate by leaves and its transfecationyo meratl sues,@nd used scanning
electron micrographs to further analyze the cutlcle@%d 3D ggpilla & lectrephoresisto investigate a
putative metabolism capable of degrading the he&b cide. @lvet t@an exhibited lymited uptake of
glyphosate and impaired translocation of the compou 4% mer@ematm@ssueso for the first time in a
higher plant, two concurrent pathways capab@of de ing g@pho e to AI@A Pi, glyoxylate,
sarcosine and formaldehyde as end productMere nt1f1 Base n the lts the innate tolerance of
velvet bean to glyphosate is possibly a r&ult of the coml:grjled act@n of t{*rewous three traits, namely:
limited uptake, impaired translocation @d ened degradaté\gn

T@AL@%ND 1@

@
o @’

©Tes A : E&und
Act'%e sub s@e(s) @S%lypl@ ate {
IS
&@ @d]uvan{[§ Not @Bated N
\&scrgb . rbhe @
Source of test subgtance: Mon&nto
Ixﬂatcl@ I\{t&t@ated
Q OPL@Y : Not stated

2. Vehicle and/or positive con \ @@élyphosate[glycine—Z—”C] (specific activity 273.8 MBg/mmol)
& <y as marker for glyphosate uptake and translocation assays

1. Test material:

3. Test organism:

@cws: Mucuna pruriens (glyphosate tolerant plant)
Amaranthus retroflexus (glyphosate susceptible)
Source: Seeds were collected in 2009 in Martinez de la Torre,
Veracruz, Mexico.
Holding conditions prior to exposure: Seeds were germinated in pots containing peat and sandy loam
(1:2 v/v) in a growth chamber at 28/18 °C with a 16 h
photoperiod under 850 pmol/m?-s and 80% relative humidity.

% Quoted from article
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Crop growth stage at treatment:  Third pair of true leaves present
4. Test system:
Study type: Four different experimental setups
Guideline: None.
GLP: No

Guideline deviations:  Not applicable

<

Duration of study: Dose response assay: 21 day N
+Zhnd Lr%%loc&@n

Whole plant shikimic aci -§‘

assay: 96 h
Metabolism: 672 h s$ @ > @

Treatments: Dose response, shikimic a@@g\éssay\d glgg\sate \
metabolism: 9
Treatments werd appligdsto the @;)Hd a@of tru&@aves with
laboratory trak sprayer with TeeJet 2%@2 E. @ flat fan nozzle
delivering, 280 L/ha at 200 &

["Cl- glvpﬁ)sate %&»take tran@catlon %)savs

[C] é@phos ed vy%@formulated glyphosate to

prepa emu@ons a spegitic acgrvty of 1.85 kBg/uL. The
te%lte § appli€d to the ax1a1 sgtace of second leaf of each

°plant in 0.5uL dro S usirgg)a PB 600 TA micro

- apph &Q

Replicates per concentration/harvest

gﬁ: D,o@?response a@ Q
%%gper tr@ment@ ach test was conducted three times

@© Shikigii€ acidiassay:

O @} 10 per harvest tlmagn each test was conducted three times
% [aC]- glvﬁhosate L@ake and translocation assays:

©lep:h, ate metabolism
&@ < 5 pe?flarv ime
Plant@ reph@te Bose response assay:
9 plants/pot
@ %, Shlk&uc acid assay:
©  ‘several ti ’
N veral tissue samples
Q . @ Glyphosate metabolism:
D @
N
o O
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Parameters measured: Dogse response assay:

Test concentrations:

Shoot fresh weight after 21 days

Shikimic acid assay:

Shikimic acid accumulation was determined
spectrophotometrically 6, 12, 24, 48, 72 and 96 h after
treatment.

["*C]-glyphosate uptake and translocation assays:
Radioactivity was quantifie§ by LSS in dried samplesocolle@d

12, 24, 48 and 96 h after application. Transdcati nWas @
determined after sampl ere pressed for’o h aByp osplier
storage film and sca nge for r@olab@hsper@n ©\
Data were compared via AN@VA ggoweq& by Tukey’s HSD

test as a post-hoc @ Q>
Q o

Glyphosate mq@@)hsrﬁ@ @) Q @

Glyphosate affd its 1@%011{:95 (AMP% glyo@late sarcosine

and formaldehyde) were rmme@ by el% rophoresis from
samples:collect 72, % 168@@6 5% nd 672 h after

treatmégit.
Dose%spon@ assa@Q & %

exns: 0, 12925, 50, 100 a 00 ga.e/ha
5: 0,350, 4005450, 5@@ 550 600 g a.e./ha

w,, Shiki acidiassay: @y &

& 500 86a.e./Hay, N
@ plake afd
N ¥C]-glyphosate-Gptake andtranslocation assays:

D
@Qﬁ@
(&

Analytical determmatlon

736 g adyl, cor@pon@g to 720 g a.i./ha at 200 L/ha.

_@%ﬁate Q\aboh@

@ 500 ga.e/ha ©\

@ = o

& cen@lons &%t n@% -@

5. Environmental c&i@mon@
L @
B

N
& W

S
¢

Q
£ Not gﬁemﬁ Y

S

O
O
N ©
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KLIMISCH EVALUTION
1. Reliability of study: Reliable with restrictions.
Comment: e  Unclear, whether same formulation was used for all

four experiments

e Wavelengths for spectrophotometrical measurements
not stated.

¢ Unclear, on which plants in terms of exposure SEM3 ©
data were collecteé @ 9 @

® No analytical V{Qﬁcatioq of test@bstm@% O\w\g

¢ Characterization of %@path\@y in)%el%s baéed only
on identifisation O&metab®s by@ ntiorftime in
single n@gd 9 Q) p o

. Metates f ©ed in fie p Qsed dthway
(sarcosine, fogmaldehyde and glycine)sare natural
preducts. Analysi€does nét disti%lish between

pho der{g@ an @h’[—deQV(ad metabolites.

o &orm@tion afunknown orig@j/content of adjuvants or
surfaetants. © @

2. Relevance of study: {(%’) relevant © S <,

O
Comment: Uncle@@hich @rmulﬁﬁn wa@sted, test concentrations are
> not @rodu&i%?e, and g yphg&te metabolic pathway not

@ vefibied. o Q
%ﬁ%nce, y is§ considered to be relevant.
&

« Kligi@h rafing of 30

y @ Ny
S @
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ITA 6.11 Summary and evaluation of residue behaviour, reasonable grounds in support of
the petition

ITA 6.11.1 Summary and evaluation of residue behaviour

The results of numerous plant uptake and metabolism studies demonstrate that glyphosate is slowly
metabolised in plants to AMPA. With only a few exceptions (some soybean commodities and
hydroponically-grown maize forage where AMPA levels were comparable to or greater than glyphosate
levels), glyphosate is the major compound present in plant tissues. In all cases, AMPA accounts for less
than 27% of the radioactive residues, and typically is less than 10%. With the excepti@of AI@A, no %
other metabolites of glyphosate are detected that account for greate$}ih 5% of the@a radsigaactivg\g@
residues. & o N

5§ L9 0 >
Numerous supervised residue trials have been conducted to establish o]@ﬁis forglyph site. In‘gases where
residues resulting from different glyphosate formulations h een €ompareg in side-by-side Yield trials,
no differences were been found. Thus, it is possible to extipolate Frém dat@obtaingd on t@ active
substance in accordance with the requirements of Annoex@ 6.3. @ N Q

A
Good agricultural practices for the application of g@%osatﬁn be @%med@&to SIX (%)[egories based on
the types of applications: © v S o
a. Pre-harvest broadcast applications yieling d able pho@ resié@@s that require

establishment of MRLs. & <)
Applications prior to crop emerge&c@?that f&ult in undetec@ble g!@losa‘te residues.
Grassland applications. Q ©9

Directed spray applications u mea@e foltage of e@ing &ops (post-directed applications).
Selective equipment applications (e.@?recircuhting@rayer @ wiper applicator applications).

Forestry applications. &§ Reo
>

o o 0N .
In-crop, pre-harvest applicatio e cugrently aﬁovec&ﬁ variofi§’European Union Member States for
cereals (wheat, barley, oats, ye)@ ses (bedns ang peas) ~dil seed crops and forage grasses.
Maximum glyphosate residues in and &@ed resél%ing f@% pre-harvest applications according to

me a0 o

approved uses reached 20Gng/kg R @
~ © ©© (éQ
A major method of g@osat@pphcau{%n isa pre—plor pre-emergence treatment that does not result in
significant residues. < @ O &)
R ) o

Upon review of the database SL@I‘& the currént uses, it was determined that while there were
numerous residue studies of pre-plant@nd p —Qwrgence applications in a variety of crops, many were
older, non-GLP studies and@ not &ways rre%resent the current GAP. In order to provide an up-to-date set
of studies, a representative set o tigls wa@recently conducted. The glyphosate and AMPA residues for all
trials of all crops were below t 0Q $@.05 mg/kg), and therefore support the existing MRLs of 0.1
mg/kg for pre-plant/pre-emerggnce uses.

EU MRLs were adopted and incl@ in Annex II of Regulation (EC) No 396/2005, which adequately
support claimed uses (COMMI%ION REGULATION (EC) No 839/2008 of 31 July 2008 and
COMMISSION REGULATION (EC) No 149/2008 of 29 January 2008).

The ADI for glyphosate has been proposed at 3.0 mg/kg bw/day. Since no acute reference dose has been
set or proposed for glyphosate, acute risk assessments are not required.

Theoretical Maximum Daily Intakes (TMDI) calculations using the EFSA model rev. 2 were conducted to
assess the chronic dietary exposure.
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TMDI calculation resulted in an ADI utilisation of 4.4% (EFSA model) indicating that there is no chronic
risk for any population group. Since the calculations are based on 100% market share for glyphosate in all
target crops, the assessments represent an unrealistic worst case. The actual consumer risk is considerably
lower.

ITA 6.11.2 Reasonable grounds in support of the petition

No EC data requirement.
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