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IITA 9 Fate and behaviour in the environment

MON 52276, the lead formulation of the Glyphosate Task Force (GTF) submission, was one of the
representative formulations supporting the 2001 Annex 1 inclusion of glyphosate. This formulation is still
registered in Europe and its composition has not changed. This document reviews the environmental fate
studies and exposure assessment for the product MON 52276 containing 360 g glyphosate acid/L (486 g/L
glyphosate isopropylamine salt) and a surfactant blend. The environmental fate of glyphosate from
application of the formulation is determined by the properties of the active substance therefore the
exposure assessment associated with the use of MON 52276 is relying on the information on fate and
behaviour of the active substance only. o ©°
& @ 9 @

Concentrations of glyphosate in various environmental compartmen@ are predicted@lo ing’'the “v
proposed use pattern. The predicted environmental concentratio S%PEC @lues) @soil, sdiface water,
sediment, and groundwater following the proposed use pattern are provided. Irinthe EU’the re ﬁtative
use of glyphosate for the renewal of the authorisation is conn@?of a 1, pefesinial aid biem%iﬁ weeds.
The representative uses supported in the GTF submission &@che @I@W&l (@ e al@(&)rizati&(@of

N

glyphosate include:
v & Q

°

A

e pre-emergent use of glyphosate in all crops < % @Q @& ©

e pre-harvest uses in cereals and oilseeds <& % N S

® orchards and vines (around the base of the trun%ﬁd as é@ot tr(é@ﬁpment)@)
@

The representative GAP defines a maximum @lmul@%ve) anr@al ap%icatio Gate of 4320 g glyphosate
acid/ha in 1-3 applications, the maximum irﬁividu@appli@ion ra@¥n ro @‘ops is 2160 g glyphosate
acid/ha (pre-emergent and pre-harvest use) and js2880 gglypho$éte acid/h¥ for spot-treatment
applications in orchards. The exposure@ssessipents in this dog\gier section were designed in a way that
they cover all intended uses of Yefé@- te. Fhe appl{:gation @narios@lected for modelling purposes are
specified in the respective chapte this&ction.@o @ N

&) < Ny @

S N

Q
IIIA 9.1 Rate of degra@tion:%l soil @, % o
(&
ere

Additional data with the f@@mula&)rod was @g nefdted. The fate and behaviour of glyphosate in
i ossieg W
cid

soil is discussed in de n the Annex study references can be found. For a detailed
presentation of data &u the %@e substance lyphosa© , please refer to AIl annex point 7.1-7.2.

@
Studies show that chemicgﬁlegrion, p%to—decgnposition and volatilisation are, at most, very minor
pathways for the dissipation of gfyphosate in s@'{? However, studies have conclusively demonstrated that
glyphosate is rapidly degraded in soil{yndergboth aerobic and slightly anaerobic conditions, by indigenous
soil micro-flora. The metabedite doist@)ution resulting from the degradation of glyphosate in soil is similar
under both aerobic and anaerobi@%nditi(@s. The principal soil metabolite is aminomethylphosphonic acid
(AMPA). These studies also estap isheé}@iat AMPA is further degraded by soil micro-flora,

9

IITA 9.1.1 Aerobic degrad %of the preparation in soil

Studies on aerobic degradation in’ soil with the formulation were not performed, since it is possible to
extrapolate from data obtained with the active substance.

The results of the aerobic laboratory degradation studies (see section 5, AIl annex point 7.1-7.2) have
consistently demonstrated that glyphosate is degraded in soil over time to a single major metabolite
aminomethylphosphonic acid (AMPA). Several other minor components were also detected but none were
present in amounts greater than 3% of the applied glyphosate. The aerobic soil metabolism studies indicate
that 14.7 to 50.1% of applied glyphosate degraded to AMPA. These studies clearly demonstrate that
AMPA is further degraded by soil micro-flora, although at a slower rate than glyphosate. They also show
that 23.6 to 79.6% of the applied glyphosate is mineralised to carbon dioxide.
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The procedures for deriving degradation rates have not been standardised globally and the assumptions
made when implementing kinetic models can significantly affect the results. The endpoints reported in the
reports of all available glyphosate laboratory aerobic degradation studies are not appropriate for risk-
assessment and exposure modelling of the environmental fate of glyphosate and AMPA in the EU.
Therefore, the aerobic degradation half-lives from all available route and rate of degradation studies from
the GTF member companies (including 15 data sets from nine independent aerobic soil degradation
studies of glyphosate) were re-calculated in accordance with the kinetic approaches recommended in the
latest guidance (FOCUS, 2006', 2011a%). The kinetic evaluation of all laboratory soil degradation studies
of glyphosate have been performed by |Jiill 2012 (IITA 9.1.1/01) in a special report and a tier 11

summary of the report is presented below. @ (g@ ° @@

Updated kinetic endpoints were derived following the recommend&tlons (é%EOC S@OO llao)\&smg
the modelling software, KINGUI v1.1 in the framework of MatEab 7.0.4

2006°; ] 2005%) which simulates the simultaneous Zgﬁdﬂtmn&f glyp@ te a%l he s Bsequent

formation and decline of the major metabolite AMPA. Kinegi¢ evaluétion w@con@sted in gtder to derive
“persistence” DegTs, and DegTyq values for use as a triggeiyfor higher-tier @vironmental fate studies and
“modelling” DegTs, values for use in models for calculaffon of Bredicted Env1roﬁnenta oncentrations
(PECs) for ground and surface water. Four kinetic m dels were evalu 1de assessment of the
kinetic behaviour of glyphosate in soil for use in s %uent k ass@sment@ e sm%e first-order (SFO),
the first-order multi-compartment (FOMC), the d duble f1 rderm par%g@(DFOP) and the hockey-stick

(HS) model. ©© S @@9

FOCUS (2006, 2011a) guidance for derlvnsgi%netlc@ndpom% pro@es a @cal stepwise assessment to
derive DegTs values for pesticides and associate @etabo@@es Cordin FOCUS guidance the model
that fits the experimental data best shoyld-be zﬁ?o derive “persistenceXendpoints. In all cases, datasets
were initially evaluated by comparin MCﬁilnetl&model the degradation curve was better
described by the FOMC model, the OP éund HS:were egéluated aswadditional bi-phasic models.
“Persistence’ DegTs, and Dengo@z ues were thel@alcula@ frmthe best-fit model in accordance with
the recommendations of the FS (2@6 ZOYI% ). \ . @

@ A
FOCUS guidance for deriving ‘modeljing” @dpom&%(FO , 2006, 2011a) is somewhat different from
the guidance provided for@he “p tencé&&:ndp S versions of environmental fate models,
which simulate the de@ation of‘mol tal compartments, usually rely on SFO kinetics
to describe degradatién'rates i@soil. Degradation par ters from alternative kinetics cannot generally be
used as input data for these Hhddels ,@sing FQCUS mmended (first-tier) approaches. Additional
higher-tier approaches are availa %@m cases that SFO fit is not acceptable. As a consequence, the
guidance states that no further agtion is.required’where the SFO model fit is visually and statistically
acceptable in accordance w1 t e detdijed g ce provided by FOCUS (2006, 2011a). As a first step,
the degradation rates of gl osate 4 AM% in each soil were evaluated using KINGUI and SFO
kinetics. If the model conforme e ac@ptance criteria then no further modelling was done. If the
model did not conform then addifional gf@delling was conducted using a bi-phasic model for the parent
only. The three bi-phasic modgjs then Were evaluated which were comprised of the FOMC model, the HS
model, and the DFOP model. Mod ing half-lives for the degradation of AMPA were calculated based on
data from glyphosate aerobic de tion studies but AMPA was evaluated as an SFO model in all cases.
For use in environmental fate m els modelling endpoints derived from the kinetic analysis were then

FOCUS (2006): Guidance Document on Estimating Persistence and Degradation Kinetics from Environmental Fate Studies on Pesticides in EU
Registration. Report of the Work Group on Degradation Kinetics of FOCUS. EC Document Reference SANCO/10058/2005 version 2.0, June
2006.

FOCUS (2011a): Generic Guidance for Estimating Persistence and Degradation Kinetics from Environmental Fate Studies on Pesticides in EU
Registration, version 1.0.

I (2006): Kinetic Evaluation with MATLAB: Introduction to the Use of KINGUI Version 1.1. Bayer CropScience
AG.

4 ] (2005): MatLab Version 7.0.4.365 (R14) Service Pack 2, Optimisation Toolbox, Statistics Toolbox, MATLAB Compiler, January 29,
2005, The Mathworks, Inc., USA.
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acorrected for soil moisture content (EU reference temperature and moisture conditions) at field capacity
(pF2) and temperature (20°C), in accordance with the guidance, if necessary.

Table 9.1-1 and Table 9.1-2 summarise the “persistence” DegTs, values and the “modelling” DegTs
values before and after correction for moisture content of the test soils for glyphosate and AMPA,
respectively. The “persistence” endpoints were not used for exposure modelling; they are only calculated
for use as a “trigger” for higher-tier environmental fate studies. The normalised “modelling” DegTs
values for glyphosate for use in models for calculation of PECs for ground and surface water are in the
range of 2.1 to 92.7 days. The normalised DegTs, values for the AMPA metabolite are in the range of 25.6
to 110.3 days.

&

FOCUS (2006, 2011a) recommends that “the geometric mean be us@hen averag@@)f deg@%ﬁ &ges
are desired. The recommendation to use a geometric mean applieseonly toggfegragon ra‘t&?lalf ives,
and trigger values. Averages of other kinetic parameters such as“formatjon-tractiéss and tion&d
starting materials applied to compartment in the DFOP modeghoulc%@ arith@fic m%ﬁ.” @\
o
The geometric mean values for the “modelling” DTs, Valu@@%or osat@©r>1d A@)A us&gor input to
the FOCUS models in subsequent exposure modelling afé/12.8 55.7 days, re%ective@. Table 9.1-3
shows the range of AMPA formation fraction calcula & from the mogeland the arithmetic mean of
AMPA formation fraction, used for input to the F roshdwat odel&is 0.34.
' o g@@ LR
RY
. o . . . SN O s .
Prior to kinetic evaluation all available stu@l%@?were {@hiecked for the@ulta C%%r and acceptability
according to FOCUS (2006, 2011a) and OECD Qm (GBCD, @25). A%::W study (Jll 2010a) was
conducted since the existing studies weféconsidered not sufficieri’to fylfil the required range of pH and
organic matter content as required by HECD 1fgy 307 (@ECD;%OOB. §§ kinetic evaluation was based on
residue data from nine independent@erobig Seil degradationn&udies, ineluding 15 independent data sets.
Other data set were considered no@uitabléeoi\For d@@ils, pl@e refer to All Table 7.2-2.

o & o O WLT
SINA 2N
G @% %@ Q% o)
N © O
R

Q
)
%@’@@%Qﬁ
© g
@ &8
Q @ N
N @

§
A
¢

5 OECD (2002): Guideline for the Testing of Chemicals. Aerobic and anaerobic transformation in soil. OECD 307.
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Annex point Author(s) Year Study title
IIIA 9.1.1/01 I 2012 Kinetic modelling analysis of the degradation

behaviour of glyphosate and its metabolite
AMPA from aerobic laboratory soil degradation
studies.

]
Report No: 303604-1
Date: May 3, 2012
GLP: No (kinetic evaluationgzjoes n@onta@b
labofatory work) O Nw

Not put{l}éﬁ’ed @ S § Afr\\\

Guideline: S (ZOOQ%}uld e Dogliment GQV
Estl ing R@smte nd De%rada Kinetics

nvirehmental, ate dles esticides in
@I Reg tion. Reportof the Group on
‘NDegradation ﬁeﬂc f FOCUS. EC Document
C

N Refefgnce S o/ 58/;0@ version 2.0, June
@ 20086. w\g
S @CU Q\‘ 113@%6&1’1@1‘1%11](131’106 for
2 Esti aling Persistenc Ghd Degradation Kinetics
N 1 from nV1r0®1€nta§te Studies on Pesticides in
Q E[%{eglqﬂ@lon, vgysion 1.0.
7
Deviations: ((i\” ﬁ\‘éne N
Dates of experimental work: @ & v Not gel VantQ
N
NS RSN
@ @ S
@
Executive summary S N
@108

The aerobic degradation stud of g%p were \faluate(‘@ollowmg FOCUS guidance (FOCUS, 2006,
2011a) in order to derive persistenégrDegks, valu %We s modelling endpoints of glyphosate and its
major soil metabolite ANMPA for 4se in efiyironnfental §I\odels The evaluation was based on residue
data from nine 1ndep/%t@%nt ae@blc so@egradgﬁon stddies, including 15 independent data sets. The
evaluation was carriedout uging KI@GUI V@ n the@amework of MatLab 7.0.4.365 (il

I 2006; NE2005)-;,
@

Regarding “persistence” end oftits the kinetic @%ﬂuation of all data sets resulted in DegTs, values ranging
from 1.0 to 60.2 days with éome j mear%%egTso of 5.7 days across all soils. “Persistence” DegTs,
values of AMPA ranged from 39 G\o 134@days with a geometric mean DegTs, of 80.8 days.

The normalised “modelling” %@Tso Vﬂbles (20°C, pF2) for glyphosate for use in models for calculation of
PEC:s for ground and surface water are in the range of 2.1 to 92.7 days. The normalised DegTs, values
(20°C, pF2) for the AMPA metab are in the range of 25.6 to 110.3 days. The geometric mean values
for the “modelling” DTs, value glyphosate and AMPA which can be used for input to the FOCUS
models in subsequent exposure modelling are 12.8 and 55.7 days, respectively. The arithmetic mean of
AMPA formation fraction, to be used for input to the FOCUS models, was 0.34.
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I. MATERIALS AND METHODS
A. MATERIALS

Not applicable, no materials were used as this study is a computer simulation.

KINGUI v1.1 in the framework of MatLab 7.0.4.365 (S - 2006; I - 2005) was
used as fitting software. Microsoft Excel™ 2003 was used for statistical evaluation of the optimised
parameters.

B. STUDY DESIGN AND METHODS @o
The evaluation was based on residue data from nine independent aegabic soil degrad@on sn:@es @
including 15 independent data sets. [C'*] radiolabelled glyphosateqwas ap@wd asgtest sub %@ce "

formulated as free acid or salt, on each of the evaluated soils with.a ran&o f ap\ tlon S ar@mder
varying study conditions. 6
@’@ §

1ncu@1on t@perat rg(looC 20°C

The studies were conducted under laboratory conditions a‘& ran

and 25 °C) and moisture contents as well as varying app@atlon es 2010a 1995
B 006; I (003; 1996 ﬁ 1993; 2010b )
B 1°°3 /I 2002; A@ 06) detal@on th perimental
conditions of the studies, please refer to All Anne@pmnt £7.2. ‘”\9

According to OECD guideline 307 (OECD, 02) samphng <?ts shou@l no}%%@ considered for which the

overall mass balance is <90% AR. Followi is L@hnoe pr1n01pl few points from several
studies were excluded for kinetic analysis. Data s bey@nd th§§plcal dy duration were excluded as
well. The exclusion of sampling interv eyo e typieal duratfon of420 days is justified considering

that the viability of soil microbes maysuffer dgring prcﬁbngee@tera soils under laboratory conditions
(SETAC, 1995°). The experimentaldata wzgﬁ ad]us@ for fk@klnf:tl(:@mdelling as recommended by
FOCUS (2006, 2011a). N .

@ \ @
The evaluation was conducte llow@ the glilxdance ;%FO S (2006, 2011a) as explained above (see
Annex point ITIA 9.1.1). Persistencegzapd mda@ellin dp01 or glyphosate and AMPA were derived.
The modelling endpoints Spre hse o reference co@litions (20°C, pF2). Additionally, formation
fractions for AMPA v@determl ed §

The goodness of fit of the e@natec@ata pofats to t@@neasured residue data was evaluated visually
(concentration vs. time plg\f&s’ and dual %ts) and statistically (chi-square (X ) test). A single-sided t-test
was performed to evaluate wh theggptlmlﬁparameters were significantly different from zero at a
chosen significance level of §%. This@s part ly relevant for the degradation rate constants (k) of the
SFO, HS and DFOP modelQThe t-t&4t is required to be significant for modelling purposes. In case of
persistence endpoints, the non- s@\;ﬁlcanc@of parameters was not seen as cut-off criterion but the t-test
was used as supporting informatip fogﬁ decision making process.

9

@ RESULTS AND DISCUSSION

Regarding persistence endpoints the kinetic evaluation of all data sets resulted in robust kinetic fits for
glyphosate with DegTs, values ranging from 1.0 to 60.2 days with a median DegTs, of 5.8 days across all
soils. In most cases (12 out of 15 soil types examined) the DegTs, values for glyphosate degradation were
less than 10 days. Only in Speyer 2.2, Arrow, and 18-Acres soils glyphosate degraded with DegTs, values
of 18.7, 37.8 and 60.2 days, respectively. For those studies that the pattern of decline of glyphosate is
clearly established within the experimental period of the study, the calculated time for 90% degradation of

® SETAC (1995): Procedures for assessing the environmental fate and ecotoxicity of pesticides.
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glyphosate (DegTy) ranged from 7.2 to 159.4 days. However, due to the relatively slow rate of
degradation of glyphosate in Speyer 2.2, 18-Acres, and Arrow soils and the study duration of 120 days,
degradation to 10% of the initial glyphosate concentration was not reached within the experimental period
in these soils. This indicates that a reliable DegTy, estimate cannot be derived in these three soils, since
extrapolation of the bi-phasic non-linear model beyond the duration of the study generally results in
unrealistically long DegTy, values. All degradation patterns were biphasic with ten soils exhibiting DFOP
(double first-order in parallel) and five soils exhibiting FOMC kinetics (first-order multi-compartment).

For the major metabolite AMPA, only the degradation studies conducted with the parent glyphosate were
available for kinetic evaluation. Eight out of 15 soils could be kinetically evaluated. Mainly due to the
continuous formation of AMPA and the short duration of the studies ({20 days) a cle atternzg ' decli @
of AMPA was not established in a few studies and no accurate Deg alue could alcuk&pd fo%
AMPA. In the study of | (1993). AMPA was not det&cted other fore no @tlc figti
could be conducted for the metabolite. Persistence DegTs Value&)f rang from 392.0 t(@
134.8 days (10°C) and 126.6 (20°C). All pathway fits were c&duoted&smg t@ FO Q\tlc %‘&del for

AMPA. o
< & @ =

Regarding modelling endpoints to be used in env1ronme@al fatdels fourtee\oﬂs 1d be
kinetically evaluated for the parent compound glypho siite resulting in gTsO alues from 1 9to
173.3 days (one soil was considered not suitable for;t kme(% evalwafion). @nce all %gradatlon patterns
better fitted a biphasic model, whereas SFO kineti@ are Sded fokenviroiiniental fate models, the DegTs
values are expressed as pseudo-SFO following FOCUS giidan. %OC 7 20062201 1a). Normalisation
to 20°C and pF2 led to DegTs, values ranging from 2.4 to 92.7 days with'a g {etric mean of 12.8 days.
For the major metabolite AMPA, seven sot %uld B&evaluated res@ng 1@ngo values from 42.1 to
133.7 days, while normalised DegTs Values (20°§1d pF®) ran;‘@from@ .6 to 110.3 days with a
geometric mean of 55.7 days. Q

@ @

The formation fraction of AMPA d ém pers,t\s;ence %@pomts*as determined to be between 0.18
and 0.57 (arithmetic mean = 0. 34)@1d fo th moc@‘hngp oints it ranged from 0.18 to 0.61 (arithmetic
mean = 0.34). For use in envirqusientalfate m\zg\a s for, g%undv&@’er exposure an arithmetic mean value of
0.34 was used for AMPA fo 0n fl@atlon y ©\

The kinetic endpoints are Gammagised mgable 9@ (ﬁsate) Table 9.1-2 (AMPA) and Table 9.1-3

(formation fraction for PA).

A
§@©@

&
@@ @‘;w ©&
QC @ 5
N @
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Table 9.1-1: Persistence and modelling endpoints of glyphosate according to FOCUS degradation kinetics”

Persistence endpoints Modelling endpoints
. Temp. Non- Normalised
Study Soil (&®) Model 1()§agTSs)0 l();ag’l;)o Model normalised DegTs, (days)
y y DegTs, (days) (20°C, pF2)
|| 1 |
(2010a) Gartenacker 20 DFOP 7.9 56.3 FOMC 17.8" 9.4
(IIA7.1.1/01)
] i R 2
(1995) Arrow 20 FOMC 37.8 (>1000”) | DFOP 93.7% 63.17
(ITA7.1.1/02)
[ ] o ‘
(1996) Soil B 25 FOMC 1.2 20.7 @IC 62" &) 6.9”@6
(IIA7.1.1/03) Q A 1
] 4 N .
B | Lcs Evouettes | 20 | DFOP 8.8 159.4% RO @.3”0 O @2\.2”
(1993) NN N | e
- © S N
(1996a) Visalia 25 DFOP 1.0 @ @Mc © Q@ o 21"
(I1A7.1.1/04) D @ q
¢ Q
I Massdik | 20 | DEOP | 46 | O 6205 Famc 180" R 152"
I (1993) A e
. Drusenheim 20 DFOP 21 N 15¢ AOMC |5 549 2.9
(2010b) Pappelacker 20 | FOMC 3.9 @34 “FOMGd| 13 5.9
(TTA 7.2.1/01 18-Acres 20 FOMC 60.3 | £3000”~]” DFGP 17337 92.7%
. Speyer 2.2 20 | DFOP 06 @ 150.68 kS S -
I @) ~
(1993), 12 ® Dome 52 70 b
Speyer 2.3 20 DFOP 5.8 20  KFOMC © 72 55
— RN 9 q
(2002) 9 ® S
Speyer 2.1 20 D IE 51.3 F 19.5 18.1)
B | Srey EOP” O
Speyer 2.2 20 Cc | *Ors7 (428%9) <OP 7229 60.27
— pey FOM by
(1996) Speyer 2.3 20 [EBFOPAS 27%, | 380 FOMC 3.8" 4700
(IIA7.1.1/05) | Speyer 2.3 10 DFOP 8.for 0.8 FOMC 19.5"V '
Numb& of values 18 S 12 QY 14 13
© Minignm | ™10 7.2 19 2.1
© Matimum 60.2 156.4 1733 92.7
Geomet@ﬂhean, Y 50 0 %6.8 17.3 12.8
1) Back-calculated from FOMC Uegrgo/a S O %
2) Calculated from slower &ef DFOP model
3) No acceptable fit for ﬂlc@@mon ofmodelling onints cotd be o ed
4) Arithmetic mean of nor sed D, 5 (20°C F2) of 16 and 20°®0il
5) KinGUI does not extrapolate beyont 1000 da
6) Compared with the results from the other d@ sets, th&D Ty estimated with the FOMC model and extrapolated beyond the study duration

seems to be unrealistically long (FOCU@O% 2011a). The yalue was therefore excluded from statistics.

processes alone

DegTs, or DegTgo = description for tm‘aken for§Q percen,

S

N

Values in brackets were not considered )for ca%tion of @ean values.

§
A
¢

g@

@ 0 percent of a substance to disappear from a compartment due to degradation
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Table 9.1-2: Persistence and modelling endpoints of AMPA according to FOCUS degradation kinetics

Persistence endpoints Modelling endpoints
Tem (for environmental fate models)
Study Soil (°C§). DesT DesT Non- Normalised
oae oae normailise eg 15 ays
Model | dfyss)“ , dfy;)“ Model lised DegTs, (days)
DegTs, (days) (20°C, pF2)
[ ]
(2010a) Gartenacker 20 SFO 120.1 398.9 SFO 133.7 70.9
(IIA7.1.1/01)
(1995) Arrow 20 b b D b D D
(IIA7.1.1/02) NS
I @ 9
(1996) Soil B 25 SFO 99.1 329.1  |OSFO M 11&%@
(IIA7.1.1/03) < N 8
@ S
. Les 20 B D 1 K Ry \QU °\K@ o ©_1>
w Evouettes °\ @ & ,\\@
. @ 7 7 9
(1996a) Visalia 25 SFO 707 2349 @b sro © .6 q 763
(I1A7.1.1/04 RS
| | . 2 2 2 % 2 2
(1993) Maasdijk 20 '§ @3 0(\& &
)
Drusenheim F ) . Fi > .
. hei 20 SFO 398, 9’5 | TSFOQ 470 25.6
(2010b)
(IIA 7.2.1/01 Pappelacker 20 SFO 126.6 @$420.Lj@ Sl:;h) @@26.6 57.2
18-Acres 20 b Vg y B, n )
J) &
= =
I Speyer 2.2 20 ) ‘)m«@' Q))_ b @) QD D )
(1993), 97 | q
a—_— Speyer 2.3 20 sx@a Q5 o Y2574 SS&» 70.9 54.5
(2002) D @ X Q)
B | Speer2! | 20 [O0 A4S VSV D b b
] S O, =2 D D D
(1996) Speyer 2.2 20 ¢ - &N S
(IIA7.1.1/05 | Speyer2.3 20 s(@v 4.9 139 SFO 42.1 35.1
Speyer 2.3 W | SF0 |g, 13438 4479 3 B B
] @umbg@q@v\'alueﬁv &Q @%8 7 7
N 5 ‘Minimy gs})/ @& 129.5 421 25.6
. 134.8/ 447.7/
A o Maximum | 345 S 0D 1337 110.3
“Geometfig means|, 80.8 > |  268.4 771 55.7

1)  Due to the continued formation of AM?@’fmm glyphosate i
established; no acceptable fit for AM@ obtainéd, @
2)  Metabolite AMPA was not deteck&j}n study
3)  T-test for k-rate not significant;egTs, was@cluded from obtained modelling endpoints
4)  Maximum at 10°C and 20°C o
NS
KQ 2
SN
9

N

S

g

&the study and short study duration, a clear pattern of decline of AMPA was not
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Table 9.1-3: Formation fractions of AMPA in aerobic soil degradation studies

Formation fraction Formation fraction
Study Soil persistence endpoints modelling endpoints
Glyphosate > AMPA Glyphosate > AMPA
||
(2010a) Gartenacker 0.18 0.18
(IIA7.1.1/01)
(1995) 5 5
(1A7.1.1/02) Arrow 0.40 0.40
(1996) .
(1A7.1.1/03) Soil B 0.26 0.26
5) A 245 ¢ @
(1993) Les Evouettes 0.34 @ @-34 @J@ @
() A
I, (19962) Visalia 0.28 I . 0. WY
(ITA7.1.1/04 N @ A S N
O (1993) Maasdijk -D GRS
Drusenheim 026 S i Xy g 026 .
(117%011 /%ti) Pappelacker 018 5.7 © &) 0.18
- 18-Acres 0.21% ) s & 022
er Speyer 2.2 ) 9 9
(1993), o
| o (2002) Speyer 2.3 &(NA & 5 0.34
Speyer 2.1 0517 =) @ @ . 052
Speyer 2.2 @ 0.57LY R N 0.617
(1996) Speyir 2.3 & 0.3 @Q ) &
(20°C) . @ 96
(ITA7.1.1/05 0.43
Speyer 2.3 . 9 @7 45 © 6 <,
(10°C) S s N )
Number of values s> 13 ~J P Q 12
Minimum D 018 v 0.18
Maximum,| Qy 0.57 N 0.61
Arithmetic meaf§ & 0.34 R 0.34
1) Metabolite AMPA was not detected in stu ”
2) Decline phase of AMPA not reached dugi %tudy, no accept%&@;ual f orm% phase
3) No pathway fit possible; parent fit Wd ficant g-test and | gr variations in confidence intervals

uded %: to nonzgi.
4)  Arithmetic mean of 10°C and 20°C
5) Acceptable visual fit for formatlon

se of A % A ho
6) Acceptable visual fit for formdtlon phase o (-@])' ho
soil

@

Ver no sta s@lcally ac@ptable fit could be obtained in this pathway
er no @ 1cally é&ceptdble fit could be obtained in this pathway for the 10°C

@ A
© III@ON(@USI(@@
R
For use in environmental fate ls, geom§g*10 mean values of the normalised modelling endpoints
(20 °C, pF2), i.e. 12.8 days (&z A ) d’:@& (n=7), for glyphosate and AMPA, respectively, are
recommended. The arithm@c mean@prmatioir fraction of AMPA is 0.34 (n=12).

,§

. . . @ T™ .
For use in soil persistence (PE alculétions (e.g. ModelMaker ", spreadsheet calculations), the
maximum persistence DTs, field valuésof glyphosate and AMPA are recommended (please refer to
IIIA 9.2.1/01). %

v@

IITA 9.1.2 Anaerobic degradation of the preparation in soil

Studies on anaerobic degradation in soil with the formulation were not performed, since it is possible to
extrapolate from data obtained with the active substance. During the 2001 EU glyphosate review,
laboratory studies on anaerobic route of degradation of glyphosate in soil (Jjj| | I 2000) showed
that glyphosate degradation was negligible under anoxic anaerobic conditions as dictated by the old
SETAC anaerobic soil test guideline.

Since the EU review, a new laboratory anaerobic degradation study with glyphosate has been conducted
according to the requirements of the new OECD Guideline 307 for anaerobic transformation in soil
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(Lowrie et al., 2003). In the new study the degradation of ["“C] glyphosate was investigated in a flooded
sandy loam soil following an aerobic aging period equivalent to one half-life. The results of the new
anaerobic laboratory degradation study show that glyphosate also degrades under anaerobic conditions
although at slower rate than under aerobic conditions. The anaerobic DegTsg, calculated over a period of
120 days of anaerobic incubation was established as 142 and 205 days for the soil and total system
(soil/water compartments), respectively. The metabolite distribution resulting from the degradation of
glyphosate in soil is similar under both aerobic and anaerobic conditions. Levels of AMPA, the most
significant degradation product, increased to 30% of applied dose after 84 days and subsequently declined
to 28% of the dose after 120 days of anaerobic incubation. Due to the relatively fast rate of formation of
AMPA in the study and the short duration of the study (120 days) a clear pattern of decline of AMPA was,
not established in the study and no accurate DegT's, value can be calcugated for AMPAc(see se@Bén 5,
Tier II, point 7.1.2 for a detailed discussion of anaerobic soil degracﬁi of glyph%@y LRy %

According to GAP information, for glyphosate use in arable cro%p%lg S sms fu@ ange@io c®®\1tions
are expected to be rare throughout the surface soil zone wherg.glyphosate occuts: Wh%e\anae robic
conditions occur in the surface soil layer, aerobic condition& norially regstablishe qui@ resulting
in rapid degradation as shown previously. Therefore, true dgaero onditfons in surface layers of soil
are expected to be transient and the anaerobic studies wer® not idered relevantfor th@’EC
calculations. For the same reason, no kinetic evaluati&or%following cur@t FO%US gu%ance (FOCUS,
2006, 2011a) was conducted. %, S @ @@ N

@ R
AN @@ @Q & %
A 9.2  Field studies o &N © &Y
No new field dissipation studies were condagted f@@fe renewal dg r. HdWever, the kinetics used to
derive dissipation half-lives of the existing soil disgipati udie hich Qve already been reviewed
during the 2001 EU evaluation of glypka¥ate, were re<calculated by thngF in accordance with the latest

guidance (FOCUS, 2006, 2011a). @) @ %,
é$’¢§§ N

> BN I
IITIA 9.2.1 Soil dissipation@%tin ‘@n a range oféi;e\pre‘%@ative soils
The environmental fate of gl@hosa%‘n soilhas been evaluafed under typical field use conditions where
glyphosate was applied to@are soilfgThe studies w %arr' out on sites in Northern America and Central
Europe in areas representative fo iddléFEuropdPmultigictield locations in Germany and Switzerland)
and areas with clima d soibcharactésistics c%%npar with those in Southern Europe (USA/
Tennessee, California,"Georgia ant@orther@liurop (@anada). Kinetic endpoints were derived following
the recommendations of FQCUS ancex(2006, 201 1a). Results are summarised below. Studies that
were not considered acceptable, @g. because of @ssing soil characterisation, were reported in the

overview but excluded prior toalys&There@e, 21 trials from seven studies were evaluated. The
kinetic endpoints (persister@ ndpogyts) wete used for calculation of PEC in soil as recommended by

FOCUS. .
§§S§ §§§@
9

O

g
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Annex point Author(s) Year Study title
IIA 9.2.1/01 B | 2012 Kinetic modelling analysis of the degradation

behaviour of glyphosate and its metabolite AMPA
in field soil dissipation studies

Company: |
|
Report No: 303604-2

Date: April 27, 2012
GLP: No (kinetic evaluation: does not contalrb

labor@y work)

Not pubhsl@ @ % %

Guideline: FOCUS2006): @aldan@Docm@n og%
Estn%tlmg Persistencand D§g:§adat1 inetics
fron@ Vlro@lenta te Stydies o Pasticides in
egistfation. Rgport (@he Work’Group on
@gra Kinetics of ROCUSGEC Document
‘~Reference 1@60/ 1%)58/2005 vérsion 2.0, June

200% @
S
@ | EQEUS %Ql la): @nerlc Guldance for
S imating Per X\Eence dml Degradation Kinetics
2 from 1r0nmenta1 g‘%@é Studies on Pesticides in
o v EU Regmtr@n versron 1.0.
Deviations: @»Q J}I@e @§
Dates of experimental work: @ ‘tNot relevant @
@” oo N
A < . SN

Executive summary
The field soil dissipation stu% of gl phosate*were evﬁﬁuatedg@éwmg FOCUS guidance (FOCUS,
2006, 2011a) in order to derive persi nce Tso valugs as trigger endpoints and for PEC; calculations
using best-fit kinetics for glyphosafgrand %maj or. % metgbolite AMPA. The evaluation was based on
residue data from sevendndependent fiel@soil dl@patﬁudles, including 21 independent trials. The

dissipation rates of g ?@osat@nd AMPA werd&evaluated using KINGUI v. 1.1 O
2006; . 200 < @ ©O
R

DTs, values for glyphosate dis%ﬁﬂon in th&ge field ranged from 2.3 to 40.9 days with the exception of only
one site in Jowa, USA, for whicH the @Fgo wa 3.3 days. The corresponding DTy, values ranged from
22.6 to 706.6 days, but wergwplcal ss thdn one year (15 out of 18 trials) with a geometric mean DTy,
value of 121 days across all T8 loecations. @crsmtence DTs, values of AMPA ranged from 48.5 to

514.9 days, but were typically § oxe year (seven out of nine trials). Pathway fits were acceptable in
four soils resulting in formatl% ractle@ between 0.25 and 0.55.

For use in soil persistence (PEC;) %ulations, the maximum persistence endpoints, i.e. 143.3 days (n=18)
and 514.9 days (n=9), for glyph@ e and AMPA, respectively, are recommended. The formation fraction
of AMPA, corresponding to the kinetic fit with the maximum DTs, of AMPA, is 0.51.
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I. MATERIALS AND METHODS
A. MATERIALS

Not applicable, no materials were used as this study is a computer simulation.

KINGUI v1.1 in the framework of MatLab 7.0.4.365 (S - 2006; I - 2005) was
used as fitting software. Microsoft Excel™ 2003 was used for statistical evaluation of the optimised
parameters.

B. STUDY DESIGN AND METHODS @o
The evaluation was based on soil residue data from seven field soil @paﬁon studi@@%l tn@}% wi h@
different soil types and application rates where glyphosate, formulated as @salt, ‘88 appls tesf
substance. & R O

N A N

N
The seven field soil dissipation studies (I 1°°3; 41%93; & 1992a
—1992d; | 1992) were conducted on 21 sites in North Americ% d Cefiiyal Eurdpe. Digferent amounts

of glyphosate-trimesium or the isopropylamine-salt of glphosat&were applied to‘bare s@. Glyphosate is
a strong acid, therefore, in spray solutions and in soil °§lsyphosate aci the&orresp nding counter ions
are rapidly ionized resulting in the formation of the{reely di@gciate@anion @lyphgsate) and the
corresponding cation (e.g., isopropylamine and trif@esiu ion&l{egara@s of the glyphosate
formulation used in the soil dissipation studies, the exagp] nic of @phosa@in the environment will
be determined mainly by the pH and the pres%ce of other na ly occurringinter ions in soil and

spray solutions. Thus, soil samples from studiés conffiicted wit bot@alts oth formulations of
glyphosate were analysed for glyphosate and its I@)@bolit@@\MP@j@l accaylance with the degradation
scheme obtained from the lab studies. é\a Q O\w\y §
W

According to FOCUS (2006, 201 le &%icatess@ould b@j%lsed fo@he kinetic evaluation if available.
Following this principle, the soil sainpling s ateigﬁﬁ the s@lies was evaluated and mean values were
used in all cases. Since residue dafa from several’soil laiés chr@’vailable, the measured residues (mg/kg)
of the soil layers had to be ¢ rted édnsidering the lgyér depth and bulk density (expressed in kg/ha,)
and then summed up. The experim%%l data@yere th% adju{t for the kinetic modelling as recommended
by FOCUS (2006, 2011a)%H R %)

" © @@
Persistence endpoin@ glypliosate ar§ AMPA werrived following the guidance of FOCUS (2006,
2011a). Additionally, formation fraégons fo@\MP@were determined.

R & R

The initial hypothesis for each @gset was that é@ glyphosate residue data were best described by single
first-order (SFO) kinetics. As\a 1rst s@p, firsf-order kinetics were fitted to the glyphosate residue data.
The fit of the SFO model v@ compé#ed to the'fit of the First-Order Multi-Compartment (FOMC) kinetic
model to test this hypothesis. W, &¥e the higpothesis was rejected the bi-exponential or Double First-Order
in Parallel (DFOP) bi-phasic w (@)mpared to the FOMC model to assess which was the most
appropriate bi-phasic model {65 describing the dissipation kinetics of glyphosate in soil. In each case the
data were fitted un-weighted with thie complete data set. The goodness of fit of the kinetic models was
assessed both statistically and vis#aily in accordance with the guidance provided by FOCUS (2006,
2011a). The Chi-square test (xzt) was employed as a statistical measure of the goodness of fit. For fits
conducted with the SFO and DFOP models, parameter confidence was additionally assessed using the t-
test function. For fits conducted with the FOMC model, however, the t-test is not appropriate as a measure
of confidence (FOCUS, 2006, 2011a). Therefore 95% confidence intervals were assessed for every
parameter estimated using the SFO, FOMC and DFOP models, and a fit was considered acceptable if the
confidence intervals of all estimated parameters did not include zero.

As suggested by FOCUS guidance (2006, 2011a), the metabolite AMPA was fitted, applying the SFO
model for the metabolite, in a “pathway fit” simulating the simultaneous formation of AMPA from
glyphosate and its subsequent degradation in soil. If the pathway fit did not provide visual and statistically
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acceptable results, the fitting procedure was repeated using the decline phase of AMPA from the point of
maximum concentration observed. The kinetic evaluation of both AMPA and glyphosate was based on
soil residue data from seven field soil dissipation studies (21 trials) in North America and Central Europe.

II. RESULTS AND DISCUSSION

Regarding the parent compound glyphosate, robust kinetic fits could be derived for 18 soils of the 21 sites
with sufficient data to describe the decline of glyphosate. DT, values for glyphosate dissipation in field
ranged from 2.3 to 40.9 days with the exception of only one site in lowa, USA, for which the DTs, was,
143.3 days. The degradation patterns were biphasic in 13 cases with tefsoils exhibiting DFOR:£dnd t
soils exhibiting FOMC kinetics. For the other four soils the SFO m: provided th@est fitzThe
corresponding DTy values ranged from 22.6 to 706.6 days, but wege typicglly le§han O&Qear (& out
of 18 trials) with a geometric mean DTy, value of 121 days acro%%ball 1 1 ation

out of 21 soil dissipation locations contain sufficient data @adeq deécribe t atte%of decline of
AMPA in these studies. Pathway fits were acceptable in ®ur so esultmg in fo atlon@actlons between
0.25 and 0.55. For the other five soils, only the decln%%phase of ed for %? kinetic fitting.
Persistence DT, values of AMPA ranged from 48 §\9 514 ays l@ were@plcally ss than one year
(seven out of nine trials). All pathway fits were cog@gducte @mg thie, SFO Kinetic model for AMPA. The
SFO model also provided the best-fit fits except$or onegp il w}@exh@ d DF@) kinetics.

A
The kinetic endpoints are summarised in TK 9.2-1° © @@ ©@

W

<
@ -

Due to pronounced and continuous non-linear transformatiO@% gsate @% é% in so ﬁly nine
p

A SN
AN ¢ v 8
@ O ¢
N R
© g
& S
QC @ 5
N @
AN
N}
@©
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Table 9.2-1: Persistence endpoints of glyphosate and AMPA derived from field studies

Glyphosate AMPA
Study Site DTs, | DTy | Model F;’:;‘c‘:‘lt)'g“ DTsy | DTy | Model
Arizona, USA 25.7 85.3 SFO D D D D
California, USA 12.8 105.7 DFOP D D D D
Georgia, USA 9.1 79.7 FOMC D b b b
I Towa, USA 143.3 706.6 DFOP D b b b
(19-93) Minnesota, USA 12.6 113.8 DFOP -2 302.0 | (>1000") | SFO
New York, USA 34.1 6343 | FOMC N & RIS,
Ohio, USA 23 60.0 DFOP D 635 | (925 N, DFQ\gf
Texas, USA 6.8 226 SFO K@ 2,985 8 161L>]  SFQ
r— Alberta, Canada 3 B B R IEN Y
= Manitoba, Canada |  15.0 498 sFo (O 025 | 3@3 | 1000 Y SFO
(1993) Ontario, Canada 10.6 48.6 DFOR | 0%  |ca#81 [ 8242, SsFo
[ Diegten, @1) D 1 1
(1992a) Switzerland 6.1 116.1 DF@ @ o Q
. Egerkingen, 3 3 SN E) Q% _1),@& @ %) D
(1992b) Switzerland PR, A o
I Bad Krozingen, 3 3) &) _3)@ ) ) n R
(1992¢) Germany N @4 @ A G
] Menslage, N B 7 1)@ n 1
(1992d) Germany 37 2008 | BEop | -k ©
Buchen, Germany 40.9 1873 QDFOH@ @% ((\Q) b b
Kleinzecher Y 4)
’ R
Germany 383 q 386.6 DFOP W6?31 S 514.9 | (>1000%) SFO
Unzhurst, @) g ) 1 1 1
Germany 27 1223 %DFOP q - Q - - -
- (1992) Rohrbach, @ @)9 w)g, \;) 4)
Germany 1 i 6690 SFQ > 374.9 | (>1000%) SFO
Herrngiersdorf, © ‘N2
Germany QB @[ 1119 SFO o> - 288.4 958.1 SFO
Wang-Inzkofen, ") R
Germany @% @})@ % J65.5 [\@OI\%@ 0.55 283.6 942.3 SFO
Number of Yalues 18 A 184, RN 4 9 9 -
Klinimum @) 2.3 22.6 R 0.25 48.5 161.0
Maximi 1433 706.6 NI 0.55 514.9 | >1000" -
Geometric mean (degradatibn) 1’5 | «J210 Y - R 217.9 607.8 -
Arithmetic mean (FF) | @y B - 0.42 D D -
1) No acceptable fit for metabolite @ Ry @
2) Fit for metabolite = decline fit N (@) K

3) No acceptable fit for parent Qj

4) KinGUI does not extrapolate beyohd 1060Q days

5) According to FOCUS (2006, 2011a) tl etric I@n should be used for averaging degradation rates and half-lives while the
arithmetic mean should be used for f@) tion ﬁé ns

Values in brackets were not considered or the calculation of mean values.

O
V III. CONCLUSION

For use in soil persistence (PEC;) calculations, the maximum persistence endpoints, i.e. 143.3 days (n=18)
and 514.9 days (n=9), for glyphosate and AMPA, respectively, are recommended. The formation fraction
of AMPA, corresponding to the kinetic fit with the maximum DTs, of AMPA, is 0.51.

For use in environmental fate models, the geometric mean values of the normalised modelling endpoints
(20 °C, pF2) derived from laboratory studies of glyphosate and AMPA are recommended (please refer to
IITA 9.1.1/01).



Glyphosate Task Force MON 52276 Annex III, Document M, Section 5 Point 9:
(360 g/L glyphosate acid) Fate and Behaviour in the Environment

May 2012 Page 18 of 61

IITA 9.2.2 Soil residue testing

During the 2001 EU review of glyphosate it was concluded that:
“Soil residues studies for glyphosate are not required because DTsglab of glyphosate is
less than one-third of the period between the application and harvest in most cases and

absorption by the succeeding crop is not possible.”

This conclusion can be confirmed in the renewal dossier based upon the up-dated lab DegTs, data

presented in Section IIIA 9.1. . @o
S ¢ 92 @
SRR
IITA 9.2.3 Soil accumulation testing S @ S S ©\

R N e
o S« Q
“soil accumulation studies are not required for gl&@sateﬁ@caus DTQ\faluei\m@

glyphosate in field dissipation studies are in mosggases l¢$8 than 1 year.The dif g
results for the degradation rates of the relevantunetabolitt AMPA cause further
consideration of its accumulation potential féka co%mato%@/alu@%n.” 9
o < . N
This conclusion can be confirmed in the renewal@ossier Hased upon the epdate rsistence endpoints
derived from field dissipation studies in Section IIIA .@DTg Qilues f@glypl@ate dissipation from 15
out of the 18 trials, with sufficient data to (}es@ibe téecline f gl@osa‘te &od representing the various
soil types and climatic conditions in Europ&were @s tha@ne yea» he metric mean DTy, value for
oy

glyphosate dissipation across all 18 locations wé@Zl days. &

< ~ S
DTy values of AMPA from the gly ate Q@Eﬁs jpation @ies w@ generally higher than one year.
However, due to the non-linear transformdtion of gjyphosatgyfo %%/IPA, there were not sufficient data to

During the 2001 EU review of glyphosate it was concluded tgf&

adequately describe the pattern ecline of AMPA in the majorty of the soil dissipation studies. As a
consequence, the potential fo&@cum ation in‘soil Was&&ddre%@ by modelling. The long-term plateau
PEC; are presented in Annex Point 9.4@ 7

Q S
2 NS
IIA 9.2.4 Aquatjé Gediment) field dissipation "

This item is not an EU 91/4¥4EEC data requizement.
X © Lo
@D, XN ©&
IIIA 9.2.5 Forestry fielddissipation &

This item is not an EU 91/ EEC\(@a re@nrement.

S

>
IITA 9.3 Mobility of thé%lant protection product in soil

Studies on adsorption and desorpgQn behaviour of the preparation were not performed, since it is possible
to extrapolate from data obtai with the active substance (see section AIl 7.4.1 and AIl 7.4.2 for
details).

Several studies were conducted to determine the adsorption and desorption behaviour of glyphosate and its
principal soil metabolite AMPA in soil. Only studies in which K¢Ky,. and 1/n values were calculated
based on the Freundlich Isotherm were considered for modelling purposes and in the following summary.
The Ky and Ky, values for glyphosate ranged from 9.4 to 897 (arithmetic mean: 259 mL/g) and 1600 to
60000 mL/g (arithmetic mean: 16810), respectively. The K¢ and Ky, values for AMPA ranged from 10 to
509 (arithmetic mean: 112 mL/g) and 1119 to 45900 mL/g (arithmetic mean: 9749 mL/g), respectively. In
general, the pH, % organic carbon, % clay, or cation-exchange capacities (CEC) had minimal effect upon
glyphosate and AMPA adsorption to soils.
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These results demonstrate that glyphosate and AMPA possess a very low potential for leaching in soil.
Both compounds can be classified as ‘non mobile’ according to the classification indexes of Briggs
(1973)". Details are presented in AII 7.4.1 and AII 7.4.2 and are summarised in Table 9.3-1 (glyphosate)
and Table 9.3-2 (AMPA). For environmental fate modelling, the arithmetic mean Kg,. and 1/n value of
glyphosate (16810ml/g and 0.80, n=15) and AMPA (9749 mL/g and 0.80, n=16) were used.

Table 9.3-1 Overview of the glyphosate adsorption desorption studies

. . oC pH K, Koo Ko Freundl.
Reference Soil Soil type 6%}/ n
(%] | Q] | (mlfglp) [mlggr | ¢
.5 Drummer Silty clay loam 145 @ 6.5 2 324@ ) 22300 0.92
E T Dupo Silt loam 0.8%,| 743,° 20 ﬁmk\zsoo“ ) 0.80
E Spinks Loamysand | 110 | %27 660.0 °l 60000 | 1.16
é Greenan sand Sand @).80 NYAE SN 32@ ) -
E Auchincruive Sand loam « 1 .6@@ 7 7.1 %ﬁk @ 05@60 o -
% 1092 Headley Hall Sandy clay lggmn | 1 7.8% N @%598 o -
& — Californian sandy soil Loam);ﬁmd 0.60 [{@2 ) k- 8849 -
Q;’ Les Evouettes II Silgloum =N 140 @617 @ 2|  3404° R
7] Darnconner sediment @Dam (@\&2 300 7.1 EN - 170107 -
= . .
s Lilly Field Nsad@ | g | 7 | 60 22000 0.75
g isali y b
§ _ Visalia ] @) Sand’bq m |C9.58 { 8.4 5 94 1600 0.72
£ I 1996 Wisborough Green % Silty@lpy loap 2,26@J 5720 4700 21000 0.93
e (LIA7.1.4/03) Champaign Sifpclay leam” | 2.657] 627 | 700.0 33000 0.94
8 > %)
Sz 18 AcresQ | o Sandy [6am 1.80 | < 90.0 5000 0.76
O = Y
£ SpeyerQY sand 056 [0V | 5727 10000 0.60
= @ ]
Sz Cranfighd 115 Cféyloam O 1.7 | 792 | 2160 12500 0.66
e IIA%OA?LOI Craftfield 164 St loag % | 7.1 | 89707 30000 0.73
5 (ITA7.4.1/01) Eynfield 30 Sandyloam 110 | 547 | 2225 | 20000 0.59
g 006 Speyerd” W G 062 | 59Y | 2959 4762 0.84
) [ ] 2 1) Z 3) 5)
£ LATLA0)® spé&22" sand @ | 232 | 56 71.7 3091 0.84
Z S speyer23W | Cpamysand | 122 | 647 | 3779 3092 0.84
N @ ® VQ Arithmetic Mean 259 16810 0.80
Y 2 %, Median| 90 12500 0.80
NG N Min.| 94 1600 0.59
©
@ Max.| 897 60000 1.16
1) BBA Soil Texture Parameten’satioﬁ% @
2) Buffer Solution = H,O °\ @

3) Buffer Solution = CaCl,

4) For this study, the units of the Ky and K,@salues Wi @onverted from [10*cm?/ g] and [10°cm?/ ] to [mL/g]

5) For this study, the Ko values were n unded

6) K, values determined for a single concemratk% The values were not included in the calculation of the statistics and for modelling purposes (in

italic) @
X

" Briggs G.G. (1973): A simple relationship between soil adsorption of organic chemicals and their octanol/water partition co-efficients.
Proceedings: 7th British Insecticide and Fungicide conference.
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Table 9.3-2— Overview of the AMPA adsorption/desorption studies
ocC pH | Kvalue | Koo, Ko Fr:;‘l‘)‘dl'
Reference Soil Soil type
(%) ) (mL/g) (mL/g) (1/m)
= SLI Soil #1 Clay loam 2.09 7.79 77.1 3640 0.79
& - SLI Soil #2° Sand 18.687 | 4.7 | 1570.0”7 83107 0.90”
[
§ &= 1990 SLI Soil #4 Sand 133 | 74" 15.7 1160 0.75
£ § I SLI Soil #5 Clay loam 0.93 7.6" 53.9 5650 0.79
Z i SLI Soil #9 Loamy sand 1.57 | ~6.3" 110.0 . 6920 o 7
Z SLI Soil #11 Sand 029 A>a6" | 73057 800 | Do79
Lilly Field Sand 029 | 570.| 1330 | 4s900- 7 0.86
= Visalia Sandy loam 0ss | 847 | Wo [ 171200 o078
% 3 1996 Wisborough Green Silty clay loam §\2.26  [~5.7" @“509.0 & zg(g@e 0.91
78 (IIA7.4.2/03) . . 2
= 2 Champaign Silty clay loam@ 2131 6.2M@ 2%@07 &@100 0.86
'Qog ; 18 Acres Sandy loapy 180 | 74 %\E A4130 0.84
3 = Schwalbach Silt loam 59 | w1 137.4 8642 0.98
5 [=] 2003 . . 1%%1 % 1) @
28 (AT 4.2/01) Hofheim Silttoam  §\ 1.24 4,56.1" G~ 87.9 7089 0.92
2 % Bergen-Enkheim siyclay, O] 225 [ 830 339 1507 0.91
L > ]
K Soil 2.1 & Sandg, /p\\}% 52% V@gﬂ 1861 0.67
2 2002 Soil 2.2 e, Loamygand 30 | 560 | Yo7 8248 0.55
(I1A7.4.2/02) Soil3A  *< SandysfHy loam | 2.60. P 7177 20.1 1119 0.67
© 7 Arighpietic miéah | 112 9749 0.80
INEIRNEEN Median | 76 6285 0.79
F N N Q Min.| 10 1119 0.55
N Qy ) Max.| 509 45900 0.98
1) buffer Solution = H,O @ @ A @7
2) buffer Solution = CaCl, Lo o
3) not included for calculation of stat@s and fi @odelling purposes dpe to hig]@% content (in italic)
Remark. All Ky, values were rounded % @ %
@ v K@
NI S o &
ITTA 9.3.1 Colump feaching S
Although this type of stu studies 1978;

I 092 I

Monograph. In addition, an ag

esid

colu

§ not reéguired, thiee sofl,column

991)%ere evatuated in the 2001 evaluation and reported in the Glyphosate
eaching study [ 1079 was

submitted which was evaluated as notGcceptable. Since then, another aged residue column leaching study

(I 1096) was pIQ/ide(Ol b@a Glyphosate Task Force (GTF) member. Overall the soil column

studies show that glyphosate ar@pﬁnc@ﬂl soil metabolite AMPA can be classified as immobile in soil.
4.

Please refer to ITA 7.4.3 and IAY 4.5

e
& >

ITIA 9.3.2 Lysimeter studies&®

The 2001 EU evaluation concluded that a lysimeter study for glyphosate is not required and none was
conducted. The provision in inclusion Directive 2001/99 EC does however state “Member States must pay
particular attention to the protection of groundwater in vulnerable areas in particular with respect to non-
crop-uses”, therefore three lysimeter studies conducted close to the BBA test guideline® which are
available in the public literature (Stadlbauer et al., 2005; Grundmann et al., 2008 and Fomsgaard et al.,
2003) are included in this section.

8 Biological Research Centre for agriculture and forestry, federal republic of Germany (1990): Guideline for the Testing of Plant Protection
Products in Registration Procedure, Part IV, 4-3: Lysimeter tests for the translocation of plant protection products into the subsoil.
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The lysimeter studies from the open literature provide additional and supportive documentations on the
leaching potential of glyphosate and AMPA. All three lysimeter studies are summarised in IIA 7.4.7 and
ITA 7.13 and they document that the overall risk for the leaching of glyphosate and AMPA to groundwater
is low.

IITA 9.3.3 Field leaching studies

The 2001 EU evaluation concluded that a field leaching study for glyphosate is not required, but based on
field dissipation studies performed in the USA and Canada (see ITA 7.4.8) it can be concluded that @o
glyphosate and AMPA have low potential to leach in agricultural soﬂ@ @ @) @

@ R
& @ ‘\%

IITIA 9.3.4 Volatility — laboratory study @

The volatility of glyphosate was evaluated during the 2001 @eval to 1n1t¢%1 Anﬁ@l
inclusion. Glyphosate has low vapour pressure (1.31 x 10 K for a11s IIA ) and
significant concentrations are not expected to be found iggir thr h Volat1 1satidn follo g the use of
the MONS52276 according to the proposed GAP. The 2&01 EU hos@;e evaluatlon conc udes that:

“glyphosate can be classified as not Volau@%ased @ﬁ[ r@y S lz@@const%t and on
volatilization experiments from soil and@ ants y no s@mflcaﬂ%g,rates ue to no
significant UV-absorption, direct photolysis i will fidt occu@Once@ the atmosphere
rapid photochemical oxidative degrag@aon lyphogﬁe W%OCCHI‘ 2
N
9
Supplementary data from two additionakstudies 1997¢ 1996) available from
Glyphosate Task Force (GTF) memberompaaigs confitm th?i?i? conclusipn.
SEVSERENS
N e

IIIA 9.3.5 Volatility — field @udy K °\ @7\

This type of study is not req@ due @ the lovvavapo%r pressute of glyphosate (1.31 x 10 Pa at 25°C, for
details see IIA 2.3.1) and a signific conc@tratlon%f glyphosate is not expected to be found in air
through volatilisation folléwing se oéﬂae MSngccording to the proposed GAP.

S @ © O
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IITA 9.4 Predicted environmental concentrations in soil (PEC;)

The following report describes the calculation of predicted environmental concentrations in soil (PEC;) of
glyphosate and its major soil metabolite aminomethylphosphonic acid (AMPA). A worst-case application
scenario which covers the uses of glyphosate to all crops in the EU was considered. Potential
accumulation of the compounds was assessed as well.

Annex point Author(s) Year Study title

IIA 9.4/01 B | 2012a | Predicted environmental concentrations of

IIA 9.5 glyphosate avr&ts metabolite AMPA in soil &
(PEC;) following applicati()@@varg%@crops@
the EU O R Q. RS

Compary

°

N

Rep@ No: 6059@ Qy §
te: Apgih25, 20

P:No{mod&ling study: does%t contain
%abora @wor@ . %)
@ | Nepublished & ™

o

Guideline: AN @CU@%W) 11 ptence models and EU
1

2 Regisgration, The fin dport of the work of the
N Q@ Sg% Modell@ Workygroup of FOCUS. February
1
9
&9 & I%CUS (@(7)06 .%uidance Document on
(Q@ © Est@ing Pegsistence and Degradation Kinetics
N T nvironmental Fate Studies on Pesticides in
&@;%}f{%' I Fate Studies on Pesticides i
@@ © F& eg@ation. Report of the Work Group on
Q) SN %y @egra@ n Kinetics of FOCUS. EC Document
@ %@ @ % Referepce SANCO/10058/2005 version 2.0, June
N @) O 15' US (2011a): Generic Guidance for
&@ @ S © Estimating Persistence and Degradation Kinetics
Q> @ ®) Q@ from Environmental Fate Studies on Pesticides in
Ry 2 Ol EU Registration, version 1.0.
Deviations: o & None
@)
Dates of experimental work:s e (@) © Not relevant
~ (@]
: <) @’@@
Executive Summary N

Initial concentrations, maximn and minimum plateau concentrations, and actual and time weighted
average concentrations of glyphos and AMPA in soil were calculated for a single maximum application
rate of 4320 g glyphosate amd/k%@ is important to mention that single application rate of

4320 g glyphosate acid/ha is not supported in the representative GAP, but rather represents the
recommended maximum total annual application rate for all crops and therefore presents a conservative
worst-case approach. ModelMaker™ (version 4.0) was used to calculate concentrations in soil as a
function of time for glyphosate acid and its metabolite AMPA. Accumulation potential was investigated in
soil layers of O - 5 cm (the standard depth assumed for products applied directly to the soil surface) and O -
20 cm (the standard depth assumed for products where incorporation is involved). The PEC; calculations
for glyphosate acid and AMPA were based on their respective longest half-lives derived from field
dissipation studies.
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The initial PEC; values for glyphosate acid and AMPA at 5 cm depth were 5.76 and 1.48 mg/kg,
respectively. Maximum plateau PEC; values of glyphosate acid and AMPA were calculated to be 8.07 and
5.35 mg/kg for O - 5 cm soil layer. For O - 20 cm soil layer, the corresponding values were predicted to be
2.02 and 1.34 mg/kg.

I. MATERIALS AND METHODS
A. MATERIALS

Not applicable, no materials were used as this study is a computer si nala tion. @ & ° @
ModelMaker™ (version 4.0;

and Microsoft Excel™ 2003 were used for calculation of PEC.. & o NN
; S
LA RS
B. STUDY DESIGN AND METHODS 6 oS § &\ Q\

@ Q 7
Calculations were carried out according to recommendatieh, of F S (F@QUS,\@WQ, 2&@, 2011a).

¢ s
Application scenario ~ Y &

The exposure assessment was based on a Worst—ca@e patt%n der'@§ frorfthe re r%gentative GAP
information. Following a conservative approach, &&ingle applicatién at théaximuni total yearly rate of
4320 g glyphosate acid/ha was used which is pr&cctive@ all 0sa§%ﬂses ifgluded in the
representative GAP. A worst-case crop interc«%)tion %@ero Wiy assume in a%lculations.

The initial PEC; values (initial PEC; s), i.e.Eaxi @1 valués afte ‘{éﬁgle ©?ication to the soil surface
were calculated for the soil depth of 5 FO , 1997 The a}g@jumggion of glyphosate and AMPA
was considered by calculating the co tratiGgrin soil Tor twg depth r the field crops, annual field
mixing by ploughing was assumed thepefore, the accunilation was considered at 20 cm soil depth. In
order to consider scenarios with regular p&gh@@. g pe@nialgops), the accumulation was calculated
for 5 cm depth. The long-term @gﬁcentr{tions forboth gﬁbdegth@sﬁere calculated for a period of 30 years.
The TWA values were derivéd based @h a moviilg timg- rame@%pproach applied to the ModelMaker™

results. In all instances, the soil bu ‘\sy nsity@yvas 1.§§§g/L.

o gf X
Input parameters and gﬁlﬁulation’etboﬂ@ ©©
Parameters for degr@@ﬁon of@yphosgﬁ and format
field dissipation studies evaltited a@@ording@ FOQUS
Annex Point A 9.2.1). & %

i Q

Two compartment models w get up@%ﬁr p e@ and metabolite separately. For the calculation of
glyphosate PEC,, a maxim@ Tso lue of 143.3 days was used for glyphosate (DFOP kinetics) derived
from field dissipation studies W 1993 I 2012). To represent the biphasic
degradation pattern two comp ents e installed representing fast (compartment 1) and slow
(compartment 2) degradation@f glyphosate. The actual concentrations are calculated by summing up the
concentrations of each compartmel%;or each time step. The time step was set to one day. Time weighted-

average concentrations were detefitined from the actual concentrations using a moving time-frame
approach in Microsoft Excel.

am

and degradation of AMPA were derived from
degradation kinetics (2006, 2011a) (please refer to

AMPA PEC; values were calculated considering the simultaneous formation of the metabolite from the
parent as well as its degradation. Since the degradation from glyphosate to AMPA follows DFOP kinetics
while the degradation of AMPA follows SFO kinetics, the glyphosate parameterisation differs from the
one chosen for calculation of glyphosate PEC;: For the calculation of AMPA PEC,, the maximum DTs
value of 514.9 days and the corresponding formation fraction of 0.51 (SFO kinetics) derived from field

 FOCUS (1997): Soil persistence models and EU Registration. The final report of the work of the Soil Modelling Work group of FOCUS.
February 1997.
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dissipation studies (] 1992, I 2012) were chosen as a model input. The corresponding
glyphosate half-life of 38.3 days (DFOP kinetics) was used in the calculation of PEC, for AMPA i.e. the
value determined for the same soil (Jl] 1992. I 2012)- A summary of the relevant substance
related model input data is given in Table 9.4-1.

Table 9.4-1: Model input data of glyphosate and its metabolite AMPA used for PEC, simulations

Compound DTs, soil, field Degradation parameters Model
(days) )
k1:0.1305”
Glyphosate" 1433 k2: 0.0029" DFOP o
g: 0.2470°%> @ &’ o
k1:0.03843" NS N owg <
Glvohosate” k2: 0.037" o N\
yphosate 383 g 05753” @ @ FOPQ\
formation fraction AM Pa: 05N SN e
AMPA 514.9 ;&“0013@) aY SEO
D" Worst-case regarding parent compound 9, N
? Worst-case regarding ?ormation orzf AMPA @% @ © \% N
»  Degradation constant in the fast phase (DFOP model) o @ L Q
9 Degradation constant in the slow phase (DFOP model) S & &
Y Glyphosate fraction assigned to the fast degrading compa&a t % @ @ o
®  AMPA degradation constant (SFO model) @ @) R @ A
e &S o
O O g
% < O %
&

IL. RESULTS AND DISCUSSION O
@@ %@ %@@ Q

% o &
The initial PEC, values of glyphosate d@PA after ag%ication@ the soil surface calculated for a
soil depth of 5 cm are shown in the &l&w (seqvg able 9@3

Table 9.4-2: Initial PEC; of glgp osag\e acid a@AMPMat Scﬁpth)

Use pattern & @ Glyphosate aeid (mg@%) AMPA (mg/kg)
Worst-case application scheme @ G @6 S 1.48
J <,
o\ L o

<&

The results of the ac%ul investigatiopfor glyphosate acid and AMPA for both the 0- 5 cm and 0 —
20 cm soil layer are showngp Table9.4-3 and Figure’9.4-1 to Figure 9.4-4. The plateau maximum PEC;
values for glyphosate acid were g and 2 02 /kg at 5 and 20 cm depth, respectively. The
corresponding plateau max1mu@PEC Sealues @ AMPA were 5.35 and 1.34 mg/kg.

SN
Table 9.4-3: Plateau PEQOf gb%%sate@gcnd and AMPA for tillage and no-tillage systems (maximum in
bold)
PEC, \f | @Glyphosate acid (mg/kg) | AMPA (mg/kg)
0-5cm
Plateau minimum PEC,  _ Q" 231 432
Plateau maximum PEC, 8.07 5.35
0-20cm
Plateau minimum PEC; 0.578 1.08
Plateau maximum PEC, 2.02 1.34
— D
Plateat;nrirggir;lgrgngCs + 6.34 256

1) calculated at 20 cm soil depth
2) calculated at 5 cm soil depth
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& 34
&l Plateau minimum PEC,
14 R ©°
0 . . . . . S @ % @
0 2000 4000 6000 8000 10000  12000) Q @0 R
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\ 0
N
Figure 9.4-1:  Glyphosate acid concentration in soil for 30 3@ at 5@1 soil @ ing dg&h Totted lines
represent plateau maximum and mlmmum& Q &
S Q
5 v
2.5 - AN % 7© @& 9
v < 2 N
Plateau ma)um@ PEC, v ©
2T F = " = = " N ? ]S * @ % @
- il ©1° @
5:1.5- INEUAE A © 5 9
£ T S S
o 1 ¥ ﬁ’.? 1 XN @7 Q
E .ﬂ!r |§i‘ iN " §
- i (U [ %oy 1. o
0.5 - ﬁ'\l ate a&ﬁinlm um\lgEC NS Q
SN
0 : . . ; (O
© oy
0 2000 40000 6 S 808k, 10&&1 42000
Tlm%ays} @ % &Q
Figure 9.4-2: Glyphos&te acid é@c&ntl@ion ﬁl T@eam at 20 cm soil mixing depth. The dotted lines
P

EC;

reprf@t plat@u maxn@m andyhini S
O ¢

PEC, (ma/kg)

0 . . . . . .
0 2000 4000 6000 8000 10000 12000
Time (days)
Figure 9.4-3: AMPA concentration in soil for 30 years at 5 cm soil mixing depth. The dotted lines represent

plateau maximum and minimum PEC;
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144 L _Pla_te_au ma!ximu_m PECS_
1.2 4

Plateau minimum PEC,

PEC,, mg/kg
[=]
2]

06 -
0.4 - o
0.2 S @ © @b
. | | | | | O Q @N %,
0 2000 4000 6000 8000 10000 1@@% @ @ Q) ©\
Time (days) 6 o\% @ &O\ o\

Figure 9.4-4: AMPA concentration in soil for 30 years at %%m S(ﬁ@mxmpth @IE dot{@mes

represent plateau maximum and minimu C @
O & @ @
Maximum actual and time-weighted average (TW %PE @lluesmp showain Tab%@ 4-4 and
Table 9.4-5. Only the values for the maximum 11%1413! PECS (5€§<§glkg$v singléyear application and

5 cm soil depth) and the maximum plateau PF%h (8.0kmg/kg £0r 30 years I#ation and 5 cm soil depth)
are reported representing a worst-case for a& er c@s (distr1 uuo@ver @m soil depth).

9 L
Table 9.4-4: Maximum actual and tlm“ elgligﬁaverﬁge PEC, @agh g@s te acid and AMPA for single-
year application (5 cm dep@
\Glyphosate adid> AMPA
)  Actual PECY’ | | TWA PEC Actual PEC; TWA PEC,
Days after maximum O & (m% < (m@@’ (m%} (m%}
Initial 0, @ 576 2 1.48 :
Short term 1 L &7 = &.5.67 1.48 1.48
D2 /3941 ;[ D558 1.48 1.48
R 4 & 513G 5.43 1.48 1.48
Long term L 482 q 5.24 1.48 1.48
Y4 U 439 O 4.92 1.48 1.48
21 o .17 471 1.47 1.48
287 1, 4.048 4.56 1.47 1.47
S50 Y 335 4.27 1.47 1.47
300 3.25 3.88 1.44 1.46
N\
@§ &
O
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Table 9.4-5: Maximum plateau and time weighted average PEC, of glyphosate acid and AMPA for 30
years application (5 cm soil depth)
Glyphosate acid AMPA
Actual PEC; TWA PEC; Actual PEC; TWA PEC;
Days after maximum (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Initial 0 8.07 - 5.35 -
Short term 1 7.87 7.97 5.35 5.35
2 7.70 7.88 5.35 5.35
4 7.41 7.72 5.34 5.35
Long term 7 7.08 7.52 5.34 535 &.°
14 6.61 718 &N 533 @ 9 534@,
21 6.34 694 O 5320 [V 53
28 6.16 672> @ 531 N
50 5.75 6.41 L 825 ¢ .. 533
100 4.97 538 > @@.07 0& 75,30
@
NN
II. CONCLU %\1 @ o Q

S %1 @ & 9
Predicted environmental concentrations for glyphosate acidgnd it tab AMPA in soil (PEC,) were
calculated for the use on various crops in Europ iacco@nce ith FO&US guidelines (FOCUS, 1997,
2006). Soil accumulation was investigated for both the &5 cm@nd 0 Q0 cm layer, based on a single

application of MON 52276 formulation at a I@@ximugg&ate of 4320 §lyphos@e acid/ha.

A
The initial PEC; values for glyphosate a@ and A@%A w\@fr{g 5.76@%1 l.iggyg/kg, respectively. Maximum
plateau PEC; values of glyphosate acidtand AP@ were, calculated to Bg;8.07 and 5.35 mg/kg,
respectively, for the 5 cm soil depth. or dis{l tion over t%%%o cm @1 depth, the respective values were
predicted to be 2.02 and 1.34 mg/kgs” A N S

<
&) AN @7\
@ @& &7 & °\
IIIA 9.4.1 Initial PEC, value o & O
The initial PEC; value of @pho@based\gn a w@t—g@ngle—year application of MON 52276

formulation at a maximism rate corresp @ing to #320 yphosate acid/ha and assuming that 100% of the
applied dose reache&ﬁ@soil s@yface was 5.76 mig/kg (Sx¢m soil depth). This assessment should be
considered as extremely coﬁ*@rvati\@ The r@ximu@ ateau PEC; value of glyphosate acid considering
application over 30 years Was calc@ated tébe 8.07 mg/kg for the 5 cm soil depth. For the 20 cm soil
depth, the corresponding value 2.03%\9mg/kg©£ﬁor details, please refer to Annex point IIIA 9.4.

@)
Q¢ e
ITIA 9.4.2 Short-term PEC, Y, @

The short-term PEC; of glyphosagc aci%@lowing the maximum PEC; value (8.07 g/kg = maximum
plateau PEC;) are presented ifZTable 9.%-6. For details, please refer to Annex point IIIA 9.4.

Table 9.4-6: Maximum actua%ﬁl time weighted average PEC; of glyphosate acid (5 cm soil depth) —
Short-term
Glyphosate acid
Actual PEC; TWA PEC;
Days after maximum (mg/kg) (mg/kg)
Initial 0 8.07 -
Short term 1 7.87 7.97
2 7.70 7.88
4 7.41 7.72
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IITA 9.4.3 Long-term PEC,

The long-term PEC; of glyphosate acid following the maximum PEC; value (8.07 g/kg = maximum
plateau PEC;) are presented in Table 9.4-7. For details, please refer to Annex point IIIA 9.4.

Table 9.4-7: Maximum actual and time weighted average PEC; of glyphosate acid (5 cm soil depth) —

Long-term
Glyphosate acid
Actual PEC, TWA PEC,
Days after maximum (mg/kg) (mg/kg)
Initial 0 8.07 - . S
Long term 7 7.08 9 G52 2 @
14 6.61 L V718 o
21 6.34 % @ 69 &
28 6.16 \ N 697 e
50 575 © NERTTERS
100 497 7 O] ¢ Q 58"
< @Q@ N Q
o\ @ﬁ &
o @ .2

IITA 9.5 Predicted environmental concen@%tlo s01 (PEC)%or relevant metabolites

Please refer to Annex Point ITTA 9.4 and study IfFA 9. 4@ for @ anat@{ @@J

o\@ @ S @Cf’@
ITIA 9.5.1 Initial PEC, value @Q © @7@ Q

PEC; values for the metabolite AMPA v\gre es@ated"@sed on the ki &% analysis of the glyphosate field

dissipation studies, which indicated agéhaxi AMPA DTs,of 514.9¥lays. The formation fraction of

0.51, corresponding to the maxim@lﬂﬁnﬁ%s co t%dered the calculations as well (see Annex Point

IITA 9.2.1). The initial PEC, valye 8f AMPA congidering.a s ngl ar application was 1.48 mg/kg (5 cm

soil depth). The maximum plat@u PE Value%Qﬁ AMPA, considering application over 30 years was

calculated to be 5.35 mg/kg the 5 % soi deptl@gr the 2@ cm soil depth, the corresponding value was
A

1.34 /ko. For detail f A 9.4,
mg/kg. For details, p%ase re q& poi @
\ SN
o N
IIIA 9.5.2 Short Lo BE s o

The short-term PEC of AMPA fo]@gwmg the maxu%ﬂm PEC; value (5.35 g/kg = maximum plateau PEC)
are presented in Table 9.5-1. Ftalls please gefer to Annex point ITIA 9.4.

Table 9.5-1: Maximum @\al andjtime wgfghted average PEC, of AMPA (5 cm soil depth) — Short-term

S @ AMPA
S “  Actual PEC; TWA PEC,
Days after maximum & N (mg/kg) (mg/kg)
Initial 0 N 5.35 -
Short term 1.8 5.35 5.35
2 5.35 5.35
4 5.34 5.35




Glyphosate Task Force MON 52276 Annex III, Document M, Section 5 Point 9:
(360 g/L glyphosate acid) Fate and Behaviour in the Environment

May 2012 Page 29 of 61

IITA 9.5.3 Long-term PEC; values

The long-term PEC, of AMPA following the maximum PEC; value (5.35 g/kg = maximum plateau PEC;)
are presented in Table 9.5-2. For details, please refer to Annex point IITIA 9.4.

Table 9.5-2: Maximum actual and time weighted average PEC, of AMPA (5 cm soil depth) — Long-term

AMPA
Actual PEC, TWA PEC,
Days after maximum (mg/kg) (mg/kg)
Initial 0 5.35 -
Long term 7 5.34 . 535 RS
14 5.33 N &334 Y
21 5.32 < . 5380
28 531 % YO 553 ©
50 5.25 . 533N
100 507 o @(f@ a %3.30/&\\
¢ £ 0~ @
o\ %
N S 9
& B @ NN
N %
© o © %
AN © & QO
@Q 9 L Q
%o *o RN
SEPSEEEN S
(Q@ &@’ RS Q
S
&) RN @7\
QO o N N
> @ R
&@% %@ Q% S
\@) O (\g)
Q SIS
AW O
< o O g
X ) Ro
(G &
@ @?’ Q
C @ &
N @
AR
N
2 N



Glyphosate Task Force

May 2012

MON 52276
(360 g/L glyphosate acid)

Annex III, Document M, Section 5 Point 9:
Fate and Behaviour in the Environment

Page 30 of 61

IITA 9.6 Predicted environmental concentration in ground water (PEC,,)

The following report describes a FOCUS groundwater modelling study for the determination of predicted
environmental concentrations in groundwater (PEC,,,) of glyphosate acid and its major soil metabolite
aminomethylphosphonic acid (AMPA). A worst-case application scenario which covers the uses of
glyphosate to all crops in the EU was considered.

Annex point Author(s) Year Study title
IIIA 9.6/01 B | 2012b | Predicted environmental concentrations of
glyphosate and its metabolite AMPA n . ¢
groundwater EC,y) usm ARL@
4.4.4 and FOCUS PELMO wmg‘”\a
apphcat&n to vaffous cr@s in th
Comgny
Re%ort Ng;, 03605-2 N
| Bhte: A§ﬂ 25:2012 Q
. GLP%O (m e ‘i%@dy dées not contain
b
@
& g@ publ@’led ‘y\y &
Guideline: 2 FOC (20 ). groundwater scenarios
N 01 in the EU red 1ve substances. Report of
@Q th@OCrou ater Scenarios Workgroup,
é\a Q Ee Docuiflent erence Sanco/321/2000,
% @ ersien, 2002
& && @21\9 S (2009): Assessing potential for
©© S Nf active substances and their
Q) SN %y &gleta s to ground water in the EU. Report of
@ @ the F US Ground Water Work Group, EC
% ~g@% %@ Q% Doégment Reference Sanco/13144/2010 version
. N9, 04 pp.
N o O |Ké
&@ @ S © ~\. CUS (2011b): Generic guidance for Tier 1
Q> @ ®) Q@ FOCUS ground water assessments, version 2.0.
Ry 2 © 1 rocus groundwater scenarios working group.
Deviations: o & None
@)
Dates of experimental work:s e (@) © Not relevant
N (]
©\ @@

Executive Summary

N~

Predicted environmental condéntrations’in groundwater, as represented by the 80" percentile leachate

concentration at a soil depth of 1
AMPA for a range of uses in Va@s

ere calculated for glyphosate acid and its major soil metabolite
crops in the EU. The exposure assessment was based on a

representative use pattern derived from the representative GAP. Depending on the crop, two- or three-
consecutive applications (respective intervals as defined in the joint representative GAP) at rates ranging
from 720 to 2880 g glyphosate acid/ha were evaluated. In order to cover a wide range of uses, the
representative FOCUS crop-scenarios were chosen so as to ensure that all FOCUS groundwater scenarios
are considered for representative uses chosen for modelling. The assessment was performed using the
leaching models FOCUS PEARL 4.4.4 and FOCUS PELMO 4.4.3.

The predicted environmental concentrations in groundwater (PEC,,,) of glyphosate acid and its metabolite
AMPA were calculated to be < 0.001 pg/L in all scenarios for both models. Therefore, it can be concluded
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that the use of glyphosate is not likely to pose an unacceptable risk to groundwater if the active substance
is used in compliance with the label recommendations.

A. MATERIALS

I. MATERIALS AND METHODS

Not applicable, no materials were used as this study is a computer simulation.
The groundwater leaching models FOCUS PEARL 4.4.4 and FOCUS PELMO 4.4.3 (FOCUS, 2002',
2009"", 2011b'?) were used for calculation of PEC,,,.

B. STUDY DESIGN AND METHODS

Application scenarios

The exposure assessment was based on a representative use I%ter

<

O

K&

@
Q

@ > O

n dedisyed fr® the rg}esel@ve GAP.

S

2} @b
O‘”\a
N

The application scenarios selected for the leaching assessmepf are § fMmaris€yl in Table 9.6-@

©
Table 9.6-1 Application scenarios considered for sig}nu@%ions@ N
Crop FOCUS,,crop | Application Nog ]%;(imum@ ih, inter@@l Application
rate of, arly @ % etween period
@i)l. éf)plic n Qpplications
& SEC
J O 9 e
©
egyphosat?| | (@ glyphosaty; @QJ
acid/ha) Q €5 acid/h)> a (d
Various crops R < . Y K .
(autumn Winter cereals 450 Q?@ 2 4320 Y 21 Pre-planting
o @ o /pre-emergence
application) N & O Q
Va(l;lorl;i er_)p s pg @ \Q N Pre-planting
pring Spring cereal ~ 2460 2 g 043@77 21 /pre-emergence
autumn @ @ Ko AN
. Y + post-harvest
application) B @)
Various crops @ K %, R N .
(spring Posfée@s D e | O @’ 4320 21 Pre-planting
. ° /pre-emergence
application) N s )
2880 10
Orchards, %§ Y + %© @
. . 9, Post-emergence
citrus, vines, Apples 08 720 1§ 1 4320 28 of weeds
tree nuts @ %, @+
A @0 « T 1
o)
SR
Q

For winter cereals and potato c@s, th@%plications dates (representing pre-planting applications as

defined in the representative
(FOCUS, 2002, 2011b). The se
21 days before planting accordi

CO

%

P) were chosen using the planting dates defined for the respective crop
pplication was set to the day of planting; and the first application to
the minimum application interval. For spring cereals, the first

application was assumed to take place 14 days before seeding and the second application 14 days after
harvest in order to account for a realistic worst case pre-emergence + pre- or post-harvest use in summer.
The first application in apples was based on a realistic estimate of the first possible date of weed
emergence and the following two applications were arranged with respect to the minimum interval of

' FOCUS (2002): FOCUS groundwater scenarios in the EU review of active substances. Report of the FOCUS Groundwater Scenarios
Workgroup, EC Document Reference Sanco/321/2000, version 2002.
" FOCUS (2009): Assessing potential for movement of active substances and their metabolites to ground water in the EU. Report of the FOCUS
Ground Water Work Group, EC Document Reference Sanco/13144/2010 version 1, 604 pp.
2 FOCUS (2011b): Generic guidance for Tier | FOCUS ground water assessments, version 2.0. FOCUS groundwater scenarios working group.
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28 days. A worst-case zero interception was assumed for all applications. The detailed application dates
are summarised in Table 9.6-3.

Table 9.6-2 Application dates used for modelling
Crop Scenario 1* application 2" application 3" application
Chateaudun 29-Sep 20-Oct n/a
Hamburg 21-Sep 12-Oct n/a
Jokioinen 20-Aug 10-Sep n/a
. Kremsmiinster 04-Oct 25-Oct n/a
ZZ;:;?; Okehampton 16-Sep 07-Oct n/a
Piacenza 04-Nov 2%Nov e wa°© S
Porto 25-Oct A3:Nov ) n/a &
Sevilla 25-Oct < _TI5-Ngy o on/a -
Thiva 25-Oct G 15-No¥. O O nad
Chateaudun 6-Feb 3-Alg . fifa,
Hamburg 24-Feb N GySep A “h/a
Spring Jokioinen 23-Apr SO8-Sepc ) . “n/a
cereals Kremsmiinster 24-Feb @ @@ 3-Sep N 8° n/a
Okehampton 11-Mar s 38ep n/a
Porto 6-Feb AMAug o, 9 n/a
Chateaudun 25-Mas, QD 7w I5-Apy n/a
Hamburg 10-Apr L O 1-Miy, A n/a
Jokioinen 24-Apr Y O 15-My @ n/a
Kremsmiinster %0-Apr O 9 SAMay ©H n/a
Potatoes Okehampton N\25-Map) 2 AS-Ape D n/a
Piacenza 11-Mar Qp 1-Apr n/a
Porto D EER 28:Eeh n/a
Sevilla J % 25 Dec ~N 3Jan n/a
Thiva g 25-Jap AN 15-Feb n/a
Chéteaudun f,w 1580 o [ 15-Mar 12-Apr
Hamburg K OkMar & o 2 29-Mar 26-Apr
Jokioine Y 15-Mar ¢ Cy 12-Apr 10-May
Kremsmiinster @\W D1 -M%ﬁ 29-Mar 26-Apr
Apples Okehamigton &) | ~Y 01-Mar® G 29-Mar 26-Apr
Riacgnza & 15Eeb 15-Mar 12-Apr
APorto U 15-Feb & 15-Mar 12-Apr
Sevilja Y 45-FebC) 15-Mar 12-Apr
Thiva f\@ 15-Feb 15-Mar 12-Apr
n/a = not analysed @U 7, ©K
O
Qe N

Substance properties and input parameter§?)

. . N\ . . . .
Parameters used for estlmatlng@{ pre%%i?ed environmental concentration of glyphosate acid and its

metabolite AMPA in groundwgter (PE
laboratory half-lives of glyphosate

ow) are presented in Table 9.6-3. The normalised geometric mean
d AMPA of 12.8 days (n=13) and 55.7 days (n=7) were used for

modelling purposes. The arithean formation fraction of 0.34 (n=12) was used for formation of

AMPA (for details on the labor

atory degradation studies, see Annex point IIIA 9.1.1, Table 9.1-1 and

Table 9.1-2). Regarding sorption, the arithmetic mean K, and 1/n value of glyphosate (16810ml/g and
0.80, n=15) and AMPA (9749 mL/g and 0.80, n=16) were selected for modelling purposes (for details, see
Annex point IITA 9.3, Table 9.3-1 and Table 9.3-2). Since FOCUS PEARL requires input of Ky, the K,y
value was derived by dividing the Ky, by 1.724. In order to obtain a conservative simulation, plant uptake
factors for both glyphosate and AMPA were set to zero. Apart from the input parameters explicitly
discussed, all variables in the models were left at their default values.
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Table 9.6-3 Summary of input parameters for glyphosate acid and its metabolite AMPA for the leaching
simulation models FOCUS PEARL 4.4.4 and FOCUS PELMO 4.4.3

Parameter Unit Glyphosate acid AMPA
Molecular Mass g/mol 169 111
Water solubility (20°C) mg/L 10500 10500 "
Vapour pressure (25°C) Pa 1.31x 107 1.31x10° Y
DegTs soil” days 12.8 55.7
Kroc mL/g 16810 9749
Kfom mL/g 9750.6 5654.9 SO
Freundlich exponent (1/n) - 0.80 @ @ 0.8 @V
Formation fraction - - © Y @4 R
Plant uptake factor - @Q\» @ [ @) ? NS
1) parent data o A N
2) worst-case assumption @ @\ @ N @
@ @ ) Q& ©
DiSCUSS SR
II. RESULTS ANB DISC I0Ny

S 9
In all simulations the PEC,,, values of glyphosate and @PA@ m eptﬁ\vere below the
groundwater threshold value of 0.1pg/L. The resylts of calcul@ions with FOELJS PEARL 4.4.4 and
FOCUS PELMO 4.4.3 predicting the leachin%of glypg Jate aé@> and AMPA ag presented in Table 9.6-4
and Table 9.6-5 respectively. . 7o S ©@
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Table 9.6-4 PEC,,, of glyphosate acid and AMPA at 1 m soil depth (simulations with PEARL 4.4.4)

. PEC,,
Crop Scenario Glyphosate acid o (ML) AMPA
Chateaudun <0.001 <0.001
Hamburg <0.001 <0.001
Jokioinen <0.001 <0.001
Kremsmiinster <0.001 <0.001
Winter cereals Okehampton <0.001 <0.001
Piacenza <0.001 <0.001
Porto <0.001 & 5.<0.00E.°  ©
Sevilla <0.00¢ O <0.60) o 7
Chateaudun <0601 5,° D001 °<
Chateaudun <0001 7 e <0001
Hamburg SH0.00LS O | K <0.008
_ Jokioinen D00at” Y 7 <0601
Spring cereals —
Kremsmiinster @ <0\@91 @\?001
Okehampton ¢ 0001 . <0.001
Porto D <0005, @ |. @ <0.001
Chiteaudun @ | O <00g) © <0.001
Hamburg AN 7 @@7)1 A G <0.001
Jokioinen <] 50001 o <0.001
Kremsﬁ%@nZter [(\U@ . <0.0§® @4 <0.001
Potatoes Okghampton&, =2 <0g§p\1 . Q <0.001
Piacenzg S - <0.001 & <0.001
O Portg 7 20.001Q <0.001
N Sdila g | ©) <0001 <0.001
G Chateaudun [N <01 <0.001
?J@ Chiteaudu’ "%0.001 <0.001
<\Hamb@rg =\ | ¢ <0.001 <0.001
9 | @y Jokloinen X | @ <0.001 <0.001
@ Kremsmiins@y A4S <0.001 <0.001
Apples A\ 7 Okehampon Q) <0.001 <0.001
v, o Piagenza  © <0.001 <0.001
@y Porto o <0.001 <0.001
O Sevilla© <0.001 <0.001
Q @$hateaudun <0.001 <0.001
<> 2
N g@
9

S
¢
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Table 9.6-5 PEC,,, of glyphosate acid and AMPA at 1 m soil depth (simulations with PELMO 4.4.3)

. PEC,,
Crop Scenario Glyphosate acid w 81 AMPA
Chiteaudun <0.001 <0.001
Hamburg <0.001 <0.001
Jokioinen <0.001 <0.001
Kremsmiinster <0.001 <0.001
Winter cereals Okehampton <0.001 <0.001
Piacenza <0.001 <0.001
Porto <0.001 & o <000 ©
Sevilla <0.0Qd O <0001 o 7
Chateaudun <0801 5 ° <0001 s
Chateaudun <0001 %, o <0001
Hamburg @(0.00}:\ N N <0.60%
, Jokioinen D w00y P 7 <0Gl
Spring cereals -
Kremsmiinster @ <(e@1)1 @6’.001
Okehampton ¢ 20.001 . 20.001
Porto D <000, @ 9 <0.001
Chiteaudun @) | O ‘<01 O <0.001
Hamburg AN 2 fQ&.OO I & < <0.001
Jokioinen & ]  ¢50.001 o <0.001
Krems‘im@inyster A@ . <O.(}Q\@ @ﬁ <0.001
Potatoes Okehampton&; =2 <(X@ | Q <0.001
@iacen;a\@ ¢ <0.001 & <0.001
O Poro A 20.001Q <0.001
N Shila g | ¢ <0001 <0.001
G Chateaududl” N <001 <0.001
EQ @hiteauduy "<0.001 <0.001
<) Hambrg =\ | ¢ ~<0.001 <0.001
_© | @y JoRioinen X [ @~ <0.001 <0.001
@ Kremsmiingter <0.001 <0.001
Apples A\ U Okehampton O <0.001 <0.001
v, g Piageiza  © <0.001 <0.001
Q¢ Porto o <0.001 <0.001
O PSevilla© <0.001 <0.001
Q @fhateatitun <0.001 <0.001

> @
S @
¢~ 1L CONCLUSION

Predicted environmental concentr@%ns for glyphosate acid and its metabolite AMPA in groundwater
(PEC,y,) were calculated for use% various crops in Europe according to guidance provided by FOCUS
using two models, FOCUS PEARL 4.4.4 and FOCUS PELMO 4.4.3 (FOCUS, 2002, 2009, 2011b).

In all simulations the 80™ percentile PEC,,, values of glyphosate acid and AMPA at 1 m soil depth were
below the groundwater threshold value of 0.1ug/L. Therefore, it can be concluded that the use of
glyphosate is not likely to pose an unacceptable risk to groundwater if the active substance is used in
compliance with the label recommendations.
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IITA 9.6.1 Active substance PEC,,, value

In all simulations the 80" percentile PEC,,, values of glyphosate acid at 1 m soil depth were below the
groundwater threshold value of 0.1ug/L. For detail, please refer to Annex point IIIA 9.6.

IITA 9.6.2 Relevant metabolites, PEC,,, values

In all simulations, the 80" percentile PEC,,, values of AMPA at 1 m soil depth were below the
groundwater threshold value of 0.1ug/L. For details, please refer to Annex Point ITIIA 9.6.

IIIA 9.6.3 Additional field testing ©® 2 2 @
Not required based on results of Annex Point ITIA 9.6.1. 'S o N o
L2 v 9 @
LN . Q
@ o \ &\ o\
ITIA 9.6.4 Information on the impact on water trent ced@es 0 @
The 2001 EU glyphosate evaluation concludes “Glyphoan etabo@e %ﬁ)e classified as
low mobile in soil. Therefore, it is not necessary to consider th pacton Water treatme rocedures.”

However, the impact of glyphosate and its removal froni sur ce wate@ouroe&by tregtment processes
commonly used for production of drinking water h&ye bee ensn@y st . Labgratory and pilot plant
scale treatments using chlorinating disinfectants affd ozo:§$S sis 1@ shqgj destructlon of glyphosate in
water during the standard water purification pro&sses& @@9

&) @ 9
. v &
Ny Qg < Q©

& @
Annex point Author(s) &7 Year® Study title
ITA 9.6.4/01 w @{95 Re@ of su@inable water treatment
N} @ C(@)an Monsanto Europe S.A.(on behalf of

G &, < ~ @the European Glyphosate Association)
@ @ > %epo@\No. Il S408v2
@% x@ Q% Daté; March 2012
o\@ Q O : Not applicable

QO @ < © WNot published

Guideline: < @ S) @% Not applicable
Deviations: @é@ . Not applicable
Contractor : @ 6\9 @
@\ @ S
)
Executive summary & N

on the performance of low chemi nergy processes - Bank Filtration (BF), Slow Sand Filtration (SSF)
and Biological Activated CarboryBAC) —for removal of glyphosate and AMPA was conducted. The
limited information suggests that BF and SSF can remove glyphosate and AMPA, although the results are
inconsistent between studies. No information is available for BAC, but significant removal is not expected
through this treatment.

As the European water industry is §0Ving towards ‘simple treatments’, a review of literature information

I. MATERIALS AND METHODS

This is a desk study, based on literature review.
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I1. RESULTS AND DISCUSSION
The results are of the literature study are summarized in Table 9.6-6.
Table 9.6-6 Overview on different treatments and results
Redox Cy Residence Removal
Compound conditions Process (ng/l) time (days) (%) Reference
Glyphosate Anaerobic BF 0.07 30-300 >30 Post et al., 2000
Glyphosate Anaerobic BF 0.12 Unknown 17 Post et al., 20005,
Aerobic & Q> 5 D
Glyphosate anaerobic BF and SSF | <0.05-0.09 UnkHOV@ ~50 g Scl:}(e\gﬁet al, @9@
Glyphosate Aerobic SSF <0.05-0.19 Un@@vn @ >T3, | Sehlétt et al2005
Glyphosate Aerobic Soil column 10 25 o | °\Lﬁ1dner\éi) al,
d IR 5 0
. Batch river @ 2 Zagapyika and
Glyphosate Aerobic water 150000 | 7%7“© @%-72@ Ngandoro, 1993
. Batch soil J {Betenga and
Glyphosate Aerobic samples 100 ugj‘g\ % S {85 | Kengara, 2004
Initially Batch river % @ N Z
Glyphosate aerobic water 1(%&9 < 56 -89 °~| Wang et al., 1994
Initially Half 1i$6°7-10 1 2 Krause et al.
Q
Glyphosate p— BF 3%, 6@ e s 2009
AMPA Anaerobic BF D 046y 30-300, 4687 Post et al., 2000
. S Stuyfzand et al.,
AMPA Anaerobic BF @ﬁ @450-{%’% Q8594 o
AMPA Anaerobic BEC N1.8 ° Unknown 90 Post et al., 2000
. \)@/
AMPA Acrobic & | pr f@SSE 4. 023:0,1 | <GaknownX | <95 | Schlettetal, 2005
anaerobic AL
AMPA Aerobic SSSF 0£08%0.7 .| “Hnknown >89 Schlett et al, 2005
N L
. N i < Hopman et al,
AMPA Aerobic (O S | 004 048> Unknown <904 1005
BF=Bank Filtration, SSF=Slow Sand Filter, Co=iftittal conc@ation %
1) 80% removal under test conditio% but re u to <O:§gg/l ident@d from %elling for high initial concentrations with half life shown - see
Appendix A . Q @
N L& ©
: B O
This table shows that BF SF & remote glypligsate and AMPA. The general trend seems to be that

the concentration of AMPAis hi
removed. The degradation of g
readily degraded both under

effective for adsorption of eithe

osafgyseem

r than%‘lyphosate but that AMPA is more readily degraded or
benefit from aerobic conditions whereas AMPA is

robic dfd anagrobic conditions. Although no information was found for
BAC, previous tests by WR&usin, dered activated carbon (PAC) suggest that GAC alone is not

contaminants by BAC could rel§;on ad
therefore be less effective for@yphosaté and AMPA. Krause et al. (2009) studied the removal of

glyphosate from surface water usi

hos#% or AMPA. The mechanism of biological removal of organic
tion of the organics before biodegradation and BAC may

variety of methods; adsorption experiments, degradation

experiments, leaching experime§§enclosure experiments, and lysimeter experiments. Overall, the results

from the tests carried out confir

through the range of mechanism investigated.

ITII. CONCLUSION

that bank filtration should be effective for removal of glyphosate

Glyphosate and AMPA can be removed by sustainable water treatments like BF and SSF. Although no
information is available for BAC, this treatment is not expected to effectively remove glyphosate and
AMPA from raw water.
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Annex point Author(s) Year Study title
ITA 9.6.4/02 [ ] 2010 Removal of glyphosate and AMPA by water
_ treatment
Company: Monsanto Europe S.A.(on behalf of
the European Glyphosate Association)

Report No: 8164v2

Date: October 2010

GLP: Not applicable @o

Not published\” @ 9 @
Guideline: Not applic;@@e NV O S
Deviations: Not applicable © O R O S
Contractor :

Q
QS
o & SQ
. \ N

Executive summary N &
The first part of this study reports the performance ﬁ@com %ly usé@wate @%atmﬁ@ processes for the

removal of glyphosate and AMPA from raw watef@uringadrinking wate ductlon The results show that
two of the most common oxidants used in water{ﬁ’eatm@ 0Z0 ]%nd cldprine, @ provide a high degree
of removal (>95%) for glyphosate and AMP&ginder gylcal oGnditians used iy Water treatment. The
majority of water treatment works use one ‘tmainly gltoring) or bot thes€pxidants. The most common
water treatment process installed for removal of pesticidgs worldyyide is a@)rption using granular
activated carbon (GAC). However, thigd8es no@rowﬁan effective b§ier to glyphosate or AMPA.
Other processes commonly used in T trea@?ent (ba sid¢’er dun iltration, coagulation/
clarification/ filtration and slow s:&&tr 0 ) W d eac ntrlbutg:)me removal, but alone would not
provide a secure barrier in relat1@ eetmg a@ g lo St da c\

processes in laboratory trlals usm atiof%nd ated €harcoal, as well as combinations of ozone,

The second part of this study@sesse removal § glypho@e and AMPA by a number of treatment
h
high dose ultraviolet (llV oge 0XI aﬁed oxidation pilot plant tests. Ozone (O;) and

ozone plus hydrogen 1de HZOZ) ae 1gh1@ff101 n removing glyphosate and AMPA and better
than 99% removal see ‘K\J all cond1t10 ested ©hlorine (Cl,) was similarly efficient at higher
temperature but removal case ‘{th asmg@mperature to about 70% at 5°C for glyphosate (but

remained >99% for AMPA) Th moval glyphosate by chlorine dioxide (ClO,) was not as efficient
and more variable, 17-93% ren@ved, whilst com, lete removal was achieved for AMPA under these
conditions. PAC was the leﬁwfﬁclreatﬁ@nt for glyphosate & AMPA removal, with removals in the
range 0-30%.

N @

Advanced oxidation pilot plant@sts w@@‘%ombmatlons of UV, ozone and hydrogen peroxide confirmed
the result of the batch tests witRl ozone and ozone/peroxide. However, advanced oxidation using UV alone,
or UV with peroxide, was less eff e%ve for glyphosate removal than ozonation based treatment,
particularly with respect to AM ormation and removal.

I. MATERIALS AND METHODS
The first part of the study was based on a literature review.
Laboratory Batch tests were carried out to investigate the removal of glyphosate and AMPA by oxidation

using ozone, Os in combination with hydrogen peroxide (H,0,), Cl, and ClO,, and by adsorption using
PAC.



Glyphosate Task Force MON 52276 Annex III, Document M, Section 5 Point 9:
(360 g/L glyphosate acid) Fate and Behaviour in the Environment

May 2012 Page 39 of 61

The stock solutions of glyphosate and AMPA were prepared by dissolving high purity solids in deionised
water. For the AMPA tests using PAC and for all glyphosate tests, a 10 litre sample of Swindon tap water
was spiked with 3 ug 1" of either glyphosate or AMPA. Samples of the spiked water were taken for
analysis to establish the initial concentration of pesticides, and the remainder of the spiked water was used
in the tests. This concentration was agreed as the maximum concentration likely to be found in raw waters.

Ozonation alone: A one litre sub-sample of spiked water was ozonated using a pilot-scale O; generator

and a bubble diffuser stone. Following ozonation for 10 s, the O; residual was measured immediately, and
at 5 minute intervals, during a 15 minute contact time. At the end of the contact period, the residual ozone
was quenched with sodium thiosulphate (Na,S,05). @o

Ozonation with hydrogen peroxide: A further set of tests were carri ut with simi @neous%%é ofng@%nd
H,0,, at 0.5 and 1.0 mg 1"". The ozonation conditions were identic&l to th; est with O; al ith»&he

temperature kept constant at 15 £0.6°C. The O; residual was meéasured immediately after onation, and
then at 5 minute intervals, during a 15 minute contact time. A@he end\o the @act ]ﬁ%d, thewesidual
0

O; was quenched with sodium thiosulphate. @ ©9 Q
NN o @O

Chlorine: One-litre samples of the spiked water were do§éd witdium hypoch%rite (N@IO) at 1.5 mg

Cl, I'". The dosed water was left for 30 minutes at the%:i%sired temper . Atghe end of the contact
period, the residual Cl, was measured and then quenched with\sodiugy thiosu@phate.,
el e miogilate,

Chlorine dioxide: The tests with Cl, was repeated.but w§C10§ the ant. Fe ClO, was added as
crushed tablets, supplied by Accepta. The ini&%ﬂ targe&conoe@ ion of Cl10O, %Qﬁ 1 mg I

: RS . O :
Powdered Activated Charcoal (PAC): Tests were ered dat to i @tlgat performance of 3 different
types of coal based PAC. One litre sa soft %pikoe&%vater v&?@je dos&dwith the three different PAC at
5, 15, and 25 mg I'!. The dosed water sas left@irring for 1 h(@gg, to k@ the PAC in suspension. The
samples were then filtered through@ C g@e filt%gpaper é@@vemove e carbon, prior to analysis.
UV and hydrogen peroxide: A@@a litthure I $§W, a&dﬁlvagc@?oxidation process (AOP) pilot plant test
was performed. The AOP pilptrig, cogists of 1-line hy rog@peroxide dosing, ozone dosing and a UV
reactor, which can be used individ or i@ombia%&ion. Ql retention time in the unit is around 30-60 s,
most of which is in the U¥%reac wo fests werggerfor@ed, each with the same matrix of operating
conditions. For the firsftest, the feed t ater spikeg®with glyphosate to the same target
concentration as pre}ious test€B pg/l. For the secon t, the feed water was spiked with AMPA to a
target concentration of 31 @ Thé)@atri{;\g (@opera@lg conditions was:

o

UV, dose 740 mJ/cm’ @@’ o
UV, 1240 mJ cm N O ‘5&©
UV, 740 mJ cm?, + H,0,, &g 1" @

UV, 1240 mJ cm?, + H,0,, 5 mg/] @
03, 2mg 1" + Hy05, 2 mg 1" & &)
0s,2mg1" & N

03,2 mg 1", with sample left stand'% for 9 minutes to provide ozone contact time

In the oxidation tests with glyph%ate spiking, the treated water samples were also analysed for AMPA, to
investigate whether any of the glyphosate was degraded only to AMPA by oxidation.

All samples were analysed for glyphosate and AMPA using the following method. Water samples are
treated with fmoc (9-fluorenylmethyl chloroformate) derivatising reagent prior to concentration by solid
phase extraction. The extracts are then analysed by high performance liquid chromatography (HPLC)
using primary mass spectroscopic (MS) detection in negative ion electrospray with selective ion
monitoring. The reported limit of detection (LOD) for the method is 0.006 pg I for glyphosate and
0.016 pg I"" for AMPA.
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II. RESULTS AND DISCUSSION
The results are of the literature study are summarized in Table 9.6-7.

Chlorine, which is one of the most common disinfectants (oxidants) used in water treatment in Europe,
can provide a high degree of removal (>95%) for glyphosate and AMPA under typical conditions used in
water treatment.. Ozonation, another oxidant commonly used for pesticide removal, can also provide more
than 95% removal of glyphosate and AMPA. Bankside or dune infiltration, coagulation/ clarification/

filtration and slow sand filtration, commonly used in water treatment, gould each congibute s @
removal, but alone would not provide a secure barrier in relation to gﬁng a 0.1 ped standard.
Depending on the treatment processes used, waterworks which 1n@g1de chlorine uld degi ween
1 and 4 pg 1" (glyphosate + AMPA) in the raw water to maintaifiNess thar até@vater

in.th
but if the works also includes ozonation total concentrations bove&() ug l§uld bg treatgd "The most
common water treatment process installed for removal of p@lmd @orldwide is sorptioysing
granular activated carbon (GAC). However, this does nov1de§ effective ba{ to %&phosate or

AMPA. .
< S
Table 9.6-7 Removal of glyphosate and AMPA h&gtreatnﬁ% procégses «m\@ o
Treatment Process Glyphosate reryé%l (o> a XMP,A removal (%)
Bank and dune filtration 20 to 50° @ Q) © 25195
Aluminium coagulant 15&40 > © ¢ 20to025
and clarification *Not a religBle barrier for Giyphosatéind AMPA
Iron coagulant and 40 to 7@, =2 g}m Q 20 to 85
clarification ~ Not &¥eliable birrier for GlyphQsate and AMPA
Slow sand filtration Insuffici@ﬁhformgt\fbn but likely tatbe less @é’fctive than bank or dune filtration
and%erefor%@ little praetical benefit
Y T410> 990 SMEEN 40 to >95
Chlorination Like@@b pro&ide the main barr, &eﬁo Gly@bsate and AMPA at most water treatment
N “works
Chlorine dioxide ~ Insuffjcient informatipn-But not expected to be effective
A0 6010>990 7 5, | 25095

Ozonation © Providés an additional barrier orks where already installed for other pesticides
N @ nd micropollutants

o information f(@ld f@@ unlikely to be effective alone at doses used in water

UV irradiation %, (regiment. B&y be efféetive at very high doses not currently used for water
Oy treatment.
. Lie directinform \\n available, but indications that a combination of UV with
UV/hydrogen peroxide A ©) & hydrogen peroxide would be effective

“No inforfdation found, but would be expected to be effective through free radical

Advanced oxidation «N\mech@sms. Little used for water treatment at the present time.

S 210 to 90 | 20 to 70
SHligher réthovals relate to virgin GAC and are unlikely to be achieved under
prégctical conditions. Not a reliable barrier for Glyphosate and AMPA.

Activated carbon
adsorption

=
&7 >90 (NF/RO) ~95 (NF/RO)

V >50 (UB* No information found for UF
Membrane filtration *depending on membrane type

Membrane processes not widely used in water treatment, and unlikely to be installed
solely as a barrier to pesticides and other organic micropollutants.

No information found, not expected to be effective based on chemical
characteristics.

Air stripping

The results of the laboratory batch tests are summarized in Table 9.6-8.
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Ozone was highly effective in removing both glyphosate and AMPA and virtually complete removal was
achieved under all conditions tested. The combination of Os/H,0, was as effective as Os alone in
removing glyphosate and complete removal was achieved under all conditions tested. The Cl, results
indicate that changes in pH had little influence on the removal of glyphosate by chlorine; but that the
temperature had a larger influence on the glyphosate removal with 71% being removed at 5°C compared
to 96% at 20°C. The removal of glyphosate by ClO, was less effective than that for other oxidants,
ranging from 17% to 93%. The highest removal was seen for the low pH samples (pH ~6) with high
temperature (~22°C) and high CIO, concentrations. However, complete removal of AMPA was seen for
all conditions tested, suggesting AMPA is readily removed by ClO,. Although the results are somewhat
scattered, it is clear the investigated PACs would not provide adequate removal of glyphosate and AM%Ab

°

Table 9.6-8 Removal of glyphosate and AMPA during laboratoryé@h tests ©@ %@ @

Treatment Glyphosate L 5.° AMPA\X °
Process Conditions Removal (%) \é/on(ﬁti%ﬁs . D R%@wal (%)
T 1115 °C NEETTNS
Ozonation Residual Os : 041, 0.76 99 @ @%’%sid [0, aphgL © 59
mg/L N "@9 3 &
. 2" Cone:3.65p¢/L &
Conc :2.6,2.7 ug/L @ < D
o tion + H,0,:0.5, 1.0 mg/L. N »: 0.5, 1.0 mg/L
b Residual 03 : 0.09, 0.18, 98 - 590 idual @3: 0.1690.04 85 _ o7
AN 0.24, 0.46 mg/L @”\o SN (1N
peroxide Conc : 2.6, 2.7 ug/L O &Y Cenc:3.65pg/L
pH:6,7.5,8.5 71%599 @ QH : gg,//&s
. T°:5,10,20°C & movalQy T° : 6240, 20°C
Chlorine Residual Cl, : 1.4 mgA ecrease @sidua@ 2 1.4 mg/L >99
Conc : 2.17,3.17 ug/LL &Qwith f@) \q@ CofiQ: 3.65 ug/L
v 4 ©
LA @7@ 1993% SPH:6.2-84
. .. . ) (remov, N T°: 6, 10, 20°C
Chlorine dioxide Residual CI1O .4-%{& g Residual Cb« 1 - 1.4 me/L >99
mgfl) @ e.cre% esidual Cl, : 1 - 1.4 mg/
Conc: 2.05, 247 ug/L. R S q Cone : 3.65 ug/L
O N o
Pov‘fdered PAC co@g? 5, 15@5 mg/Ly\g 0 PAC conc : 5, 15, 25 mg/L
Activated Cone:343hel @ | < 022 © Conc - 3.13 tall. 0-31
Charcoal o & QD S S HE

0

< 9 o o L

o & O S -

The results of the A&anoe@gﬁdatlon Procses (A@P) pilot plant tests are summarized in Table 9.6-9.
UV alone did not remove &g ifican@mounts of glfphosate or AMPA even at relatively high doses (1240

mJ cm™). UV in conjunction withH,0, showed good removal of glyphosate (approximately 90%) but
significant amounts of AMPA @as als&generaé and AMPA was poorly removed by this treatment

(<10%). Q\ @© %

An applied dose of 2 mg I ozon@Eno @greater than 95% of the glyphosate, this removal being
essentially achieved within 1 midute confact time after the eductor. This indicates a very high rate of
reaction with molecular 0zon&This is consistent with the previous laboratory tests with ozone, but the
earlier laboratory tests showed bet ‘e%removal of AMPA (literature search) by ozone alone. Near complete
removal of glyphosate was alsoﬁn for the combination of ozone and H,0,, >95% was removed after 1
minute. Again, the removal of AMPA was not as good as in previous tests, but this is probably an effect of
the short contact time (1 minute).
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Table 9.6-9 Removal of glyphosate and AMPA during AOP pilot plant tests

Treatment Glyphosate AMPA
Process Conditions Removal (%) Conditions Removal (%)
2 1 min contact time 1 min contact time
UV (740 mJ/em’) Conc: 1.72 pg/L 25 Conc: 2.31 pg//L 6
2 1 min contact time 1 min contact time
UV (1240 mJ/em) Conc: 1.72 pg/LL 36 Conc: 2.31 pg//L 32
2 1 min contact time 1 min contact time
U‘I’{(Z)‘msmjgf‘ ) Conc: 1.72 pg/L 88 Conc: 2.31 pg//L 8
225 M, Residual H,0, : 5.5 mg/L Residual H,0,: 4.98 mg/L
2 1 min contact time min contact time o ©°
UVH(%‘“; mJg//im ) Conc: 1.72 pg/L 91 onc: 2.31 -r%@ 9 6 @
225, Residual H,0, : 5.16 mg/L Redidual H,0,: 4.654 oL LY %,
052 mg/LL 1 min contact time 96-?99 N1 n@conta@tlme @ @5
H,0, 2 mg/L Conc: 1.72 pg/L (duplicates) &onc: 231 pg//Le .
1 min contact time @ kaln celipact tm& S
032 mg/L Conc: 1.72 pg/L 9% @ DConc@31 o 63
Residual O5 : 0.83 mg/L Q @emduﬁﬁm 0. mg/L
10 min contact time . @ &5 10 min contact time Q
0;2 mg/L Conc: 1.72 ug/L 57 nc: 231 pg// >99
Residual O5: 0.36 mg/L S BesSidual @, :0.52
o & on O
N S S 9

@ O
1L C%VCLE@)&ION @© 5 @@
N O
The majority of water treatment works worldwid chldfine fo @sinfe@on, and therefore have an
effective barrier for glyphosate and A Ex@p ions fo-this wotld beworks in mainland Europe which
use chlorine dioxide for disinfectiO@ protégtion of t}e water in dl§ution instead of chlorine. In this

situation, the removal of glyphosat oulg@ more&arlabt comptete removal of AMPA (>99%)
could be expected. @
\ @’

The most common water tre S nt p @ess 1ns&[led fgr rem of pesticides worldwide is adsorption
using granular activated carbon Thi yster@loes to pr e an effective barrier to glyphosate and
AMPA. However, at man@reat also talled for removal of pesticides or other
organic micropolluta \and would be ly e@:ctlve glyphosate and AMPA removal under the dose
and contact time condition ally us d As expec V disinfection processes are not very effective
in removing glyphosate an PA@ut in c@nbm@n with hydrogen peroxide could provide an efficient
barrier for glyphosate (but%’ot AA) v

% &
Other processes commonly b@?m water tr Qnt (bankside or dune infiltration, coagulation/
clarification/ filtration and @)w san@flltratlon would each contribute some removal, but each process in
isolation is unlikely to provide a@%{ure bd#ier in relation to meeting a 0.1 pug 1" standard.

Qg@

A
¢
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IITA 9.7 Predicted environmental concentration in surface water (PECy)

The predicted environmental concentrations of glyphosate acid and metabolites AMPA (soil-and aquatic
degradate) and hydroxymethylphosphonic acid (HMPA; degradate in water/sediment systems only) in
surface water (PEC,,) and sediment (PEC,.) have been calculated using the FOCUS surface water
scenario tools. For glyphosate acid, calculations were carried out using the FOCUS Step 1 to Step 3
modules, while for AMPA the calculations were conducted using the FOCUS Steps 1 to 2 modules only.
For HMPA; the maximum PEC,, and PEC,4 were calculated based on the Step 1 and 2 results of parent
glyphosate acid, corrected for the molar mass difference and its maximum fraction formed in the only
glyphosate water/sediment study where it was observed. The FOCUS “Steps” are briefly described belo

(FOCUS 2001 "%, FOCUS 2011c"). N @ 9
Q) QN w
. FOCUS Step 1 considers inputs to a water body, ofspray drift, rupcoff, er@n andor
drainage. These inputs are evaluated as a single%ading%\tp the @r body:; Wg)r@ase’
water and sediment concentrations are calcul@d. '~ N} AN N
. FOCUS Step 2 considers inputs to a water §8dy o ay drif) run%f'f, erosion and/or

drainage. These inputs are evaluated as ies o@ldividlgﬁf loa%n s (drift events)
followed by a loading representing a tyn-off, e@on apd/or drainage event that occurs 4
days after the application. Degradatiaqg of thxlctive Cj@dﬁﬁstancé&m the @ld is considered

between these events. R < XN
. FOCUS Step 3 incorporates morephis@ated

considering runoff and drainage%’vents @etermj@ by l@val clipate, field slopes, and soil
and water body characteristics; A <

S O
The key input parameters for the FOCUS modell@gg@(gl&g@sate @ AM@ degradation DTs-values for

both the water- and sediment compart t and e mao)gmum occurren$§), have been derived from all
available glyphosate and AMPA wz&@sedi & studies in ag‘é@rdanc@with the methods recommended in

the FOCUS kinetics guidance docufaent (FQEUS 006, 2 ). The updated kinetic evaluation of
water/sediment studies is summ:. d below. T@ults\ﬁ tl}%EOCUS surface water modelling are
provided in Annex Point ITTA @J71. & %G & o

@ y >

@elli%ﬁtigons of exposure,

<G
Evaluation of glyphosate and Al\@ wat@/sed@t stidies - The results of the aerobic laboratory
water—sed%ment studies Qha@ Cgr@ently : on@g dt glyphosa.lte is miqobially ‘degraded in total .
water-sediment syste er time. In addition t&micrghial degradation a major contributor to the aquatic
dissipation of glyphefgkate 18 rption to the@e&mer@ One major metabolite of glyphosate,
aminomethylphosphonic agid’ (A ), was detectédin the studies with maximum amounts of 15.7%
(water phase), 15.9% (sediment) 27.1% (total system). Another metabolite in water,
hydroxymethylphosphonic aci MPA), Was@ nd in only one of the water/sediment studies evaluated
during the 2001 EU evalua@g (P 1993), with a maximum amount of 10% of the

glyphosate applied. o
Q> Y

The water/sediment studies that3vere i@pendently conducted with AMPA, when applied as test item,

showed a very similar behaviGar in water-sediments systems as glyphosate. AMPA quickly dissipated

from the water phase by both ad%)@on to the sediment and by degradation by the sediment micro-flora.
4

Studies demonstrated that from 0% of the applied AMPA is mineralized to carbon dioxide.
Degradation of AMPA revealed metabolites with amounts <10% in water and up to 23% in sediment
(Metabolite M3.3 = 1-oxo AMPA, I 2002). No risk assessment was conducted for 1-oxo
AMPA since this metabolite was only seen in an AMPA water/sediment study and was never detected in
any of the four available glyphosate water/sediment studies. Taking into account that 1-oxo-AMPA was
only found at 23% of the applied AMPA in a water-sediment system, this metabolite does not qualify as a
major aquatic metabolite of parent glyphosate anyway. Indeed, when assuming the worst case, that 27.1%

3 FOCUS (2001): FOCUS Surface Water Scenarios in the EU Evaluation Process under 91/414/EEC. Report of the FOCUS Working Group on
Surface Water Scenarios, EC Document Reference SANCO/4802/2001 rev. 2, 245 pp.
4 FOCUS (2011c): Generic guidance for FOCUS surface water Scenarios, version 1.0.
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AMPA is formed in a water sediment system (see Annex Point ITA 7.8.3 for details) and 23% of AMPA is
further degraded into 1-oxo-AMPA the latter accounts for 6.21% (which is less than the threshold of 10%)
of parent glyphosate. In addition, 1-oxo-AMPA is a transient degradation product, which is considered a
logical and labile metabolic transformation product expected in the pathway of mineralization of AMPA
to CO,. Due to minor changes in the molecular structures of AMPA, 1-oxo AMPA, and HMPA, from a
structure activity relationship perspective, 1-oxo AMPA’s environmental fate and behaviour and its
aquatic risk assessments should be very similar to AMPA and HMPA.

The endpoints as reported in the original reports are not appropriate for risk-assessment and exposure
modelling of the environmental fate of glyphosate and AMPA in the EU. Updated kinetic evaluation was _
conducted following the recommendations of FOCUS (2006, 2011a) is summarisgg belo udie @
that did not fulfil the requirements according to OECD guideline N@ls or reve obviays an Q)
artefacts were excluded for kinetic evaluation. As a consequence, @nly six put of gight av&le W{ter-
sediment studies (three each for glyphosate and AMPA), with a‘atal 0@,&9 lve sediment

kinetically evaluated. oS
@6 o @@ && Q
Q QO
@ N9
Annex point Author(s) Year  _ [‘Study title & &

IIIA 9.7/01 [ 2012 @‘?\9 Kl@%r mo@hnysw% the disappearance

gly hosate and its metabolite

behavio
S @MPAéw@i’vate@edlm@@studles

X 9 D Comp@ly

VAT —
&2 R@portN@%m@Q
@

R
@ \Date wApril 3 12
S R o (kinetic evaluation: does not contain
©© @@9 lab Oratory work)
) N %, $N ot published
@)
Guideline: © %\J @ % rocs (2006): Guidance Document on
© Q Eggimating Persistence and Degradation Kinetics
° @ O i Environmental Fate Studies on Pesticides in
N <
&@ @ < U Registration. Report of the Work Group on
L @ © @C Degradation Kinetics of FOCUS. EC Document
X © Ry Reference SANCO/10058/2005 version 2.0, June
v & |2006.
@ N 9 o
N\ < FOCUS (2011a): Generic Guidance for
Q . @ 5 Estimating Persistence and Degradation Kinetics
Q\ @ from Environmental Fate Studies on Pesticides in
S 9, EU Registration, version 1.0.
N
Deviations: 9 None
Dates of experimental work: [{\% Not relevant

g

Executive summary

Studies on the degradation behaviour of glyphosate and its major metabolite AMPA in laboratory water-
sediment systems were kinetically evaluated following FOCUS guidance (FOCUS, 2006, 2011a) to derive
persistence and modelling endpoints for comparison against trigger values and for use in environmental
fate models, respectively.

'> OECD (2002) OECD Guideline for the Testing of Chemicals: Aerobic and Anaerobic Transformation in Aquatic Sediment Systems. 24th April
2002
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Residue data of twelve water-sediment systems from six studies were kinetically evaluated. All datasets
were initially evaluated by simple first-order (SFO) and if necessary by bi-phasic models. Persistence
endpoints were then evaluated using best-fit kinetics. A set of different rules of acceptance criteria were
followed for determining modelling endpoints to be used in PEC;,, simulations. An assessment of the
goodness-of-fit of optimised degradation curves was used to evaluate the reliability of all parameter
estimates in accordance with FOCUS kinetics guidance.

At Level P-1, single first-order and biphasic kinetic models were used to describe the behaviour of
glyphosate and AMPA in the water phase, the sediment phase and the total system. No Level P-Il was
calculated. All endpoints were derived from studies where glyphosate@ud AMPA werg applied.a% tesb@
items in separate studies. No pathway fit was evaluated to obtain e ints for the k@aboli MPA ffom
the glyphosate studies. As no level P-1I values were obtained in th&prese%@val tion, tl;@?ome{&ic
means of the total system modelling endpoints (DegTs,) are rec&s@men% or F USOS\ ce waper
modelling for both substances. @6 @\ @@ 0& §\
Kinetic analysis of HMPA was not carried out in this evaliation l@@use ofan ins@ﬁcien@umber of
samples after peak concentration. . @ @ . N Q
LS @ BN
I. MATERIAKS AN@ETH%QDS Q
S @ @Q & %
A.MATERIALS @

Not applicable; no materials were used as this stugd
ModelMaker™ (version 4.0; -
was used as fitting software. The Mi
2007), as provided by FOCUS WorkE
parameters.

DKinetics Spreadsheet (v2, June
luation of the optimised

B. STUDY DESIGN AND @HO@% SN
N @

The degradation of glyphdésate a@% majds met 'te i

) Q/' tem

investigated in eight lahdsatory water-s ent
1993 and 2004 1999;

ater and sediment, AMPA, was initially
der aerobic conditions in the dark between

, 1993; I 1996 NN 1993;

I 2002; 99. I 2004). Each study tested two
independent aquatic sediment sy ifferent characteristics. As test item, ['*C]-labelled
glyphosate 139\993; 1996; I 1°93). ['*C]-labelled glyphosate-
trimesium i -labelled in the glyphosate anion portion of the

1999 ywith (Ij

molecule), [ 2002; - (°°°: I 2003
2004) were used. N @

The studies of | (1993) %? (2004) revealed several deviations from OECD Guidelines
for Testing of Chemicals No.3§8 (OECD, 2002'%) such as analytical artefacts and insufficient reporting of

important parameters and thus thes%tudies were excluded from kinetic evaluation.

Replicate samples for residue da% were available for all studies on AMPA degradation. However, for the
study by | (2002), mean values of duplicate samples were kinetically evaluated. The study by
I (1°99) on degradation of AMPA provided replicate samples for each sampling time and
each of the sediment systems, which again were analysed with two different TLC systems. These values
(derived from the different TLC-systems) were considered to be analytical replicates and were therefore
averaged prior to kinetic evaluation to obtain true replicates per sampling time. All other study reports
provided true replicates to be used in kinetic analyses without further pre-processing.

'® OECD (2002): OECD Guidelines for Testing of Chemicals. Test No. 308: Aerobic and Anaerobic Transformation in Aquatic Sediment
Systems.
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Preparation of water-sediment residue data as input data for the kinetic optimisation, as well as the
mathematical optimisation process of the respective models itself and the subsequent derivation of
endpoints were conducted according to FOCUS (2006, 2011a).

All datasets were initially evaluated by comparing single first-order (SFO) and first-order multi-
compartment (FOMC) kinetic models. Persistence endpoints were then evaluated using best-fit kinetics. A
set of different rules of acceptance criteria were followed for determining modelling endpoints to be used
in PEC,, simulations. An assessment of the goodness-of-fit of optimised degradation curves was used to
evaluate the reliability of all parameter estimates following FOCUS guidance (2006, 2011a). @o

For water-sediment studies, two levels of kinetic assessments are pr @ed by FOC \zgfj@ %@

* Level Iis for one-compartment approaches to estimate the kinetic endpoints such as adati%l in the
whole system, dissipation from the water column comp%stment&? ne djssigatiorom the
sediment compartment alone. D N S &\ ~

= Level II is for two-compartment approaches that takerada@'ﬁon andypartitioning 1§ account to
estimate degradation in the water column and sedimentomp ents. © &

For parent substances these levels are denoted P-I and P& @ N Q

o\ %

At Level P-1, single first-order (SFO) and biphasic Q%tic m%els W@§ usec@} descn%%: the degradation
behaviour of glyphosate and AMPA in the water pliase, tedimé@,t phas@nd the total system. Sediment
data were modelled from the maximum (M) ofward b evel PIT was fot calc@ated. All endpoints were
derived from studies where glyphosate and A%PA wexe appliedas test items é’éjzéeparate studies. No
pathway fit was evaluated to obtain endpokx{s or thQ@leta%)hte Al\@@ frO@ e glyphosate studies.
SO
L RESUIZES AND\DIS%JSSI(@

—_ RO SR R .
The optimisation of the kinetic analysis was condiféted f(}ol@zmg%iecmon schemes as defined in the
FOCUS kinetics guidance do@@nt (FQCUS 2\&6, 2 fPa). As@rtirst step for all datasets, the fit of a
SFO kinetic model was teste the &plied s)ilof\ﬁstancg. or O%delling endpoints, in cases where SFO was
not appropriate, the decision whet test@nly the%IS an{ OP models (>10% AR) or additionally
FOMC (<10% AR) as bi-fhasic els dépende @ the ggount of residue in the respective compartment
(water, sediment, total system) at the e f th eri al phase. For persistence (best-fit) endpoints
the SFO model was £Q1 pared@o the FOMC model. Ipgases, where SFO was not appropriate as the best-
fit model, DFOP and HS \g@@tes%@s fuiro\g@ bi-p@@lc models.
Persistence endpoints for glypk@%@ie atLevel P-kwere almost exclusively derived from robust fits of bi-
phasic models. Only sedime 50/9(@%% v&@e partly derived from a SFO model. Persistence endpoints
for glyphosate ranged fron@% to 2107 day%%total system), 1.0 to 12.0 days (water phase), and 34.1 to

146.3 days (sediment phase) (T@‘)]—l@

Modelling endpoints for glypligsate aﬁ%vel P-I ranged from 13.8 to 329.9 days (total system), 6.8 to
21.8 days (water phase), and 34.1 td\303.3 days (sediment phase). DTs, values for the water phase of all
water-sediments systems were exélusively back-calculated from DTy by DToy/3.32 (assuming first order
kinetics), when derived from bi—%asic models. This indicated that less of 10% of the initially measured
glyphosate concentration where available in the water-phase at the end of the experimental period.

Persistence endpoints for AMPA at Level P-1 were exclusively derived from robust fits of bi-phasic
models, with DegTs, values for the total system ranging from 2.5 to 77.4 days, and with DTs, values for
the water phase ranging from 1.0 to 6.6 days. For dissipation of AMPA from the sediment phase, only a
single DT, of 184.3 days could be obtained.

Modelling endpoints for AMPA ranged from 61.8 to 102.9 days (total system) and 1.6 to 15.5 days (water
phase). No reliable kinetic fit could be achieved for the degradation behaviour of AMPA in the sediment
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phase as the peak concentration of AMPA in sediment was observed too late to allow the decline phase to
be fitted. Consequently, no modelling endpoints for AMPA could be derived for the sediment phase.

All kinetic endpoints for glyphosate and AMPA, are provided in Table 9.7-1 and Table 9.7-2, respectively.

Table 9.7-1 Persistence and modelling endpoints of glyphosate in water-sediment systems
Persistence endpoints Modelling endpoints
Study System at Level P-1 at Level P-1
DTs,” DT,," SFO DTs,”
Model (days) (days) Model (days)
Glyphosate (total system) N @ 2 U©
_ Cache FOMC 8.47 45.89 FOMED | =, 13.82"7
. (1999) Putah DFOP 210.66 976,54 |5,° DEQP | 329:85”
I Loamy Sediment DFOP 116.56 f§¢28.20‘z§ RN . P
B (1993) | Sandy Sediment HS 1603 [0)346.81 OHS K| 134197
r— Creek HS 16.10 @ 6 .2 SFa)’ O 1678
(1996) Pond FOMC 6586, | 2483.35 SEQ T R/ 7275
Minimum 847 %5.89/7\% . 13.82
Maximum | 210.66 N 205335 | @ . @ 329.85
Geometric mean | @39.03. Y " 371531 [\© 61.19
Glyphosate (water phase) S @ m& A 9
. Cache HS ¢, 498 Cy 26.84 - SFO 6.94
I (1999) Putah FO 825 72 FoMC 21.81"
Q82
B | Loamy Sediment | FOMC [&5™1.06 2| 2411 |'R FOMC 7.26"
BEC (1993) | Sandy Sediment | <DFOP " 2:03 2263 8]  DFOP 6.82"
e Creek  YODFOP 7| 1195 48160 SFO 13.15
(1996) Pond S | gpl00 &) 26.89 HS 8.10"
© " Minimum O Lo0S | @263 6.82
©© @iximumy 11,95 | \.72.40 21.81
Geoidgric nféan | 3,19 | 33.33 9.63
Glyphosate (sediment phas® Qy° v AR @
r— ~Cache &SFO  ¢) 3445 113.10 SFO 34.05
I (1999) Pugh ) 2 2 B
. Loamyxggﬁime A g DY (X ) B 3
(1993) | Sandy Sedime@y |  HS 146.26 850.52 HS 303.31%
| y
r— Creek U | S 3sFO Q| 47.88 159.06 SFO 47.88
(1996) PO@ @ 3 3 3 3 3
'S, Midignum | 34.05 113.10 34.05
§ imum | 146.26 850.52 303.31
&Geometric mean 62.01 248.26 79.08
1) Back-calculated from DTy of bi-phasic mod Toy/3.32)
2) Calculated from slower k-rate @

3) no reliable fit achieved
4) DTsp = DegTs for total system but DTs, for water and sediment phase
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Table 9.7-2 Persistence and modelling endpoints of AMPA in water-sediment systems
Persistence endpoints Modelling endpoints
Study System at Level P-1 at Level P-1
DTs" | DTy SFO DTs,"
Model (days) (days) Model (days)
AMPA (total system)
Riickhaltebecken FOMC 13.80 1513.00 DFOP 102.87%
(2002) Schiphysen DFOP 2.48 354.99 5 .
. Bickenbach HS 10.54 | 191.25 HS 77.83”
(2003) Unter-Widdersheim HS 77.36 307.19 HS 98.98” % °
Bickenbach HS 4453 | 20821 HS @ | D131l
(1999 Unter-Widdersheim HS 18.02 | 640.66 N

o o
Minimum | 248 ¢ 191259 & &) @8

Maximum | 77.36 | 1513.00 | & | <1029

Geometric mean 16(3}}9’ 460.85 @V 0 ((%X 83.7
% AY) < v

AMPA (water phase) &
Riickhaltebecken FOMC @20 N72250 FoMC 6.78"
(2002) Schiiphysen FOMC [™ 1.00 780" | & SFOg 1.58
r— Bickenbach DFOPx, | 25%) | 457 |9 Drqp 14.33"
(2003) Unter-Widdersheim DFOF | @81 [<19.29. | DFOP 5.81"
Bickenbach DFOP | @659 @) 514D | GDFOP 15.501
(1999 Unter-Widdersheim Hs o 2009] w15 | & Hs 5.17"
“Minimdh | 600 | €980 5 1.58
v, Maxitidm | 2659 [0747.5% 15.50
metrigymean | 2.26. 2;.\8@ 6.44
AMPA (sediment phase) & O R
Riickhaltebeckdn DFORY | 18433 [ 678.38 K] K
.s 3 3) 3) 3) 3)
(2002) Schaph@gﬁ & EN < > o - - -
. Bickegiach @ 3 ) @ﬂ\ ) ) )
. 3) ) 3) 3) 3)
(2003) Unter-Wlddershd;@ @ - N -& - - -
let QB@enba® q _3@ (\(7 ) 3 3) 3
(1999 Un@r-Widdersheim & ) B 3 3 3
& Geomepric meari) 184.33 | 678.38 -
1) Back-calculated from DTy, of bi-’iﬁggsic mo%ﬁ%d?ﬁ@ S

2) Calculated from slower k-rate
3) No reliable fit achieved @ R &
4) DTsp = DegTs for total system but ]&) or Wate@ﬂ sedéin{@phase

@
N @
§HI. §@NCLUSION

For FOCUS surface water modellig%the geometric mean DegTsg i sysem Of 61.2 days for glyphosate and
of 83.7 days for AMPA are considered to be acceptable as half-lives for the water phase in combination
with a conservative default Deg% of 1000 days for sediment .

In one of the glyphosate water/sediment studies evaluated during the 2001 EU evaluation

B 1°93). an additional metabolite, hydroxymethylphosphonic acid (HMPA), was also detected in
the water compartments at several time-points late during incubation (maximum amount of about 10% of
the applied dose). However, kinetic analysis of HMPA was not carried out in this evaluation because of an
insufficient number of samples after peak concentration.
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IITA 9.7.1 Initial PEC,, value for static water bodies

Predicted environmental concentrations in surface water and sediment for glyphosate acid, AMPA and
HMPA were calculated according to FOCUS guidance.

Annex point Author(s) Year Study title
IITA 9.7.1/01 ] 2012c¢ Predicted environmental concentrations of
IIA 9.8 [ | glyphosate and its metabolites AMPA and

HMPA in surface water (PEC;,) and sediment
(PEC,.y) following application to various crops in

the EU S°
Company:

4 - - N
Report Ne: 303605-3 N N . Y

N
Date:@pril 2752012 < & @\
. Y .
G@No (nydelli <Qudy@loes not&Contain
@ labdtatory work) s @
‘NNot published > |

Guideline: %, | FO (20@%): FO@US S ré?:e Water Scenarios
@ i EUEvaluation Process under 91/414/EEC.

AN ®eport e F@U S Waiking Group on Surface
2 WaterScenarios, EC (/D;Z) ument Reference
N Q@ SANCO/4802/2001cg¥. 2, 245 pp.

@@) %(%US @ 1c); @neric guidance for FOCUS

(&\,O\” surface water SQ%)arios, version 1.0.
¢
Deviations: @ & v Nog@i\f Q
Dates of experimental work: N Qr N@elevgnt
< T N &

O o v S N
Executive Summary % @ % ©
Predicted environmental c@lcen@ns iﬂ@)rfm@@a{[er «w) and sediment (PEC,.4) were calculated
for the active substance glyphosat aci@d its abolggs AMPA and HMPA in aquatic systems. The
simulations were pe ed f@@ya number of glyphosgtesuses on various crops in the EU reflecting the
representative GAP using tH@urrer@zersio@ of F S STEPS 1-2 (version 2.1) for Step 1 and 2 and
FOCUS SWASH (version 1) forStep 3."Step 3 calculations were carried out to provide more realistic
estimates of the PEC,,, and PE @for yphosat&acid only. For the metabolite HMPA, PEC;,, and PEC,4
were calculated based on St and @sult@he parent compound glyphosate acid assuming 10%
maximum occurrence for }@I A an@accounting for the molar mass difference.

N
Depending on the crop and siion el used, single and multiple applications at rates up to
4320 g glyphosate acid /ha wers considered in Steps 1 to 3. In order to cover a wide range of uses,
representative FOCUS crop scenarigs were chosen. Several application scenarios were considered for the
following representative crops: wilitet and spring cereals, potatoes and pome/stone fruit. Both single and
multiple application scenarios r&%esentative for all intended uses were taken into account.

The overall maximum PEC;, value of glyphosate acid at Steps 1, 2 and 3 was 101.2, 39.0 and 17.7 pg/L,
respectively. The overall maximum PEC;, value of AMPA at Step 1 and 2 was 41.0 and 16.9 ug/L. The
overall maximum PEC;,, value of HMPA at Step 1 and 2 was 6.71 and 2.63 pg/L.
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I. MATERIALS AND METHODS
A. MATERIALS

Not applicable, no materials were used as this study is a computer simulation.

FOCUS STEPS 1-2 (version 2.1), FOCUS SWASH (version 3.1), including FOCUS MACRO (version
4.4.2), FOCUS PRZM (version 1.1.1) and FOCUS TOXSWA (version 3.3.1), and Microsoft Excel™
2003 were used for calculation of PEC,,, and PEC,.,.

B. STUDY DESIGN AND METHODS @ @ %@@ ° @

@
hosate %cid,
; . . ar.
calculations were carried out at Step 1 to Step 3, while for AMPA, the calctlatio erg corductédat
Steps 1 to 2 level only. For HMPA; maximum PEC,, and PEE,4 were\c%cm@ base{%n Stepal and 2
results of glyphosate acid, considering the molar mass diffege and@assuming IOéémaxi@ccurrence
for HMPA. AN <
R SQ

Application scenarios S é% &
At Steps 1 to 2 level, the chosen multiple applicatiq&&enar'x% were@jmulatéd usin, @e highest dose rate
of the scenario for all applications, i.e. 2x2160 and7}x43 glyphiesate adid/ha. At tep 2, all regions
(‘North Europe’ and ‘South Europe’) and applicétion pegidds (‘§ober rua ‘March-May’ and
‘June-September’) were taken into account f%modell@g. Nognterception w%nsidered for calculations
with Step 1 and 2 representing therefore wagst-case fsximum soil l@is (se@ able 9.7-3).

Calculations were carried out according to FOCUS (2001 and 201%0@& Steps 1 ﬁor

2 N
Table 9.7-3 Steps 1 and 2: Applicatif(@ettin@%@se@ ffﬁ@modell@é N

YU
Crop scenario ion &@@7 A@ation @‘iod Interception
S RN
2x2160 g glyphosate Noffhy / Sm&h Europé@ S All@griods No crop interception
acid./ha S) @ S °
1x4320 g glyphosate N (©) . . .
acid/hal’ . North @uth E@bpe ©% &All periods No crop interception

1) Since the model STEPSI%an only Hédle on@pplicati@rate Wi a multiple application scenario, the highest single dose
rates were used for mod@ﬂg asa @orst-case@proach@

S @ © O

The application scenarios consid@%d for sgio?gnula%ons at Step 3 are presented in Table 9.7-4. Multiple
applications were considered ifidnodellng reflggfing the representative GAP. The simulations were also
performed for single applic@ns in geeordatice with FOCUS (2001 and 201 1c) to account for the fact that
single applications might result in higher PEC,, values if the drift entry is the main entry route. A twofold

. : C @ :
application taking place before ¢fgp’emezrgence in winter cereals was chosen as a representative use of

. 2 . .

glyphosate in autumn. Glypho@ use Qpspring cereals was selected to reflect one pre-planting / pre-
emergence application in spri@ followed by an application in autumn. To fill the gap for some surface
water scenarios not covered by sprifrg cereals crop, additional simulations were performed with potatoes
to simulate spring uses of glyphgsate. FOCUS crop “pome/stone fruit, early applns” was chosen to
account for up to three applications in orchards, citrus, vines, and tree nuts.
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Table 9.7-4 Application scenarios considered in simulations at STEP3
Crop FOCUS | Application rate No. of Min. Application
crop (g glyphosate appl. interval period
acid/ha) between
applications
(i)
Various crops Winter 2160 2 21 Pre-planting /
(autumn 2)
. cereals 2160 1 - pre-emergence
application)
Va‘(rslgr‘;;gfps Spring 2160 2 219 Preplaing/ .
1) _
autumn cereals ;}gg iz) i @ pr@(;;ntirgi%f# @
application) (@) P }\&
Various crops @ AN
(spring Potatoes 2160 21) K%l 2, @ Pge-@ tm%
L 2160 1 - Oy presemergence
application) DN ¢ Ny & AN
Orchards, Pome/ | 2880/720/720 | 1+/1+/1 O Q@@ O Q”
citrus, vines, stone fruit 2880 1 AN @ ©» Po emergence of weeds
tree nuts @ RS

1) Single application in spring (according to FOCUS 2001, FOCUS201 Ic, a siigle application should be evaltated additionally)
pl
S W

2) Single application in autumn (according to FOCUS 2001, FOGYS 20 ll%fa sing icatignshould &g evaluated additionally)
3) For the determination of the application window, an applic&%@n inter 160 med inprder to reflect pre-

emergence application in spring and the following applicatiéd in au@n &9 % %

O

SO
Step 3 simulations for glyphosate acid werecarried S using FOC WA&> 3.1 with the Chemical

Application Method (CAM) 1 (soil linear) includ -?- staridrd a 'catio@epth of 4 cm. The ‘ground
spray’ application method was chosen %Wint@and r{ﬁfg cereals andpetatoes. For pome/stone fruit,
‘granular’ application method was ¢ n to dk¥lude siniulation wit ealistically high spray drift rates
which are assigned for pome/stone & by@@CUS‘%ZOOI, 1c) but are unrealistic for the application
around the base of trunks as inte for glyphqsate. Since~grantidar’ application method implies drift rate
of 0, the realistic drift rates hag-{o’be manually,set. The&e}ore%a @éeial drift assessment was performed
(FOCUS, 2001, 2011c) whel@lnnin @ie TOXSWA mogran@;lghe spray drift rates were amended
manually in the respective *.twa fi f the@iodel Fhe drifg rates used were taken from the FOCUS spray
drift calculator for ‘app}ic@on , cro§500m’©Q (é!?)
N N

. AN S O &
Appropriate application’win &us for winter and Sprigg) ereals as well as for potatoes were chosen based
on GAP information for g@osate@ad on @ergel@a/harvest dates specified in FOCUS (FOCUS, 2001,
2011c). For winter cereals, Up to pre-p ntini/ pre-emergence application in autumn were considered.
Similarly, up to two pre-planting, pre-agergens applications in spring were considered for potatoes. In
the case of spring cereals, t%)z{irst application before emergence in spring and the second application after
harvest were taken into accotint. Iheginning of the application window was assigned to each individual
scenario for pome/stone fruit by@%ﬁrt ju@ement. The length of application window was determined
according to FOCUS (2001, 20$}¢) considering the number of applications and the minimum application
interval. The actual date of application Within the application windows was determined by the Pesticide
Application Timer (PAT) incorpor&%d in FOCUS SWASH 3.1.

Substance properties and input ameters

A summary of the relevant physical properties, maximum occurrences, and degradation parameters used
as inputs to the FOCUS modelling are given in Table 9.7-5.

Degradation of glyphosate in soil was described by the normalised geometric mean laboratory half-life of
12.8 days (n=13, for details on the studies and the kinetic evaluation, please refer to Annex point IITA
9.1.1, Table 9.1-1). Degradation behaviour of glyphosate in water and sediment was modelled using the
geometric mean of the total system modelling endpoints of 61.2 days at Step 1 and Step 2. In compliance
with recommendations by the FOCUS work group on degradation kinetics (FOCUS, 2006, 2011a),
DTs5pq Was set to the worst case default value of 1000 days and the DTy Of 61.2 days was used to
determine degradation in the water phase at Step 3 (for details on the degradation behaviour of glyphosate
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in water/sediment systems, please refer to Annex point IITA 9.7/01). Regarding sorption, the arithmetic
mean Ky, and 1/n value of glyphosate (16810ml/g and 0.80, n=15) were selected for modelling purposes
(for details, see Annex point IIIA 9.3, Table 9.3-1).

Degradation of AMPA in soil was described by the normalised geometric mean laboratory half-life of
55.7 days (n=7, for details on the studies and the kinetic evaluation, please refer to Annex point IIIA 9.1.1,
Table 9.1-2). The geometric mean of the total system modelling endpoints of 83.7 days was used to
determine degradation in water (DT'sg yaer), In sediment (DTsp segiment), and in total system (DT’ iotar system) at
Step 1-2 level (for details on the degradation behaviour of AMPA in water/sediment systems, please refer
to Annex point IIIA 9.7/01). The maximum occurrences of AMPA of 50.1% in soil (McLaughlin &
Schanné, 1996) and of 27.26% in water/sediment systems (maximum&lue of one re;@cate m@ache @
sandy loam, Bowler & Johnson, 1999) were used for modelling. %

HMPA was observed in the water phase of one water/sediment %dy with tl@he a@;t glgp%sate@
1993) with a maximum occurrenci‘go% of%pphed pho at was used

as input for the calculations. As a worst-case approach, PE sedirfient we@cak@e@ted usja® the same
maximum occurrence from the water phase, although HMPA wa obsétyed in sedient phase of
any water/sediment study. @ @ N Q
S
E e models were 7
Apart from the input parameters explicitly dlscusse& 11 Var@lgles inzhe modgls were ft at their default
values. @ ‘”\g ©
o
Table 9.7-5 Input data of glyphosate acid %d its m%g%olit@@MPA and H@A used in FOCUS
modelling
Parameter Unit (/?%}ly]gp@ate ag;f(} Q AMPA HMPA
Molecular Mass gmol S 169 &S 11 112
Water solubility &g o 7 | 1050020°0) Q10500 (20°C)" B
DegTs soil N Dafs\ Qy @ 55.7 .
DegTs, water O Q@ys § < N61.2 Qy 83.7 2
DegTs, sediment SF Days 612 /190" 83.7 B
DegTs total system @A\ﬁDays @ mﬁ 6&2 83.7 .
Ko KL mlgg D) (@%%10 & )
Max. occurrenceﬂ@ o @) © @ 100” 50.1 2
Max occurrence w/3ed Q> @ (%) © f,© 100” 27.26 107
Freundlich exponent (1/n)™ 9 N 0.80 2 2
Plant uptake factor 7;@ - ~ 0 . .

)

1) Parent data NN
2) Not relevant (calculations bas@on PECSd PEC§0f glyphosate acid)

3) Value used in Steps 1-2 / Step 3 calc%éﬁ?gns @

4) Not relevant (Steps 1-2 calculations ) @
5) HMPA observed in one study on@(ﬂlerf@@ & Rombke, 1993) with a maximum occurrence of 10% in water

S

V I. RESULTS AND DISCUSSION

Global maximum PEC,, and PEC,4 at Step 1 and 2
At Step 1, the overall maximum PEC,,, were 101, 41.0 and 6.7 ug/L for glyphosate acid, AMPA and
HMPA, respectively. At Step 2, the maximum concentrations resulted from the worst-case single

application scenario at the maximum total allowed yearly application rate. The overall maximum PEC,
were 39.7, 16.9 and 2.6 ug/L for glyphosate acid, AMPA and HMPA, respectively.

Global maximum PEC,,, and PEC,.4 of glyphosate acid and its metabolites AMPA and HMPA at Step 1
and 2 level are shown in Table 9.7-6.
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Table 9.7-6 Steps 1-2: Maximum PEC;, and PEC, of glyphosate acid and its metabolites AMPA and
HMPA following pre- and post-emergence application to various crops
FOCUS Glyphosate acid AMPA HMPA
STEP Scenario PEC,, PEC,q PEC,, PEC,q PEC,,, PEC,.q
(ng/L) (ng/kg) (ng/L) (ng/kg) (ng/L) (ng/kg)
Step 1 1x4320 g/ha” 101 10500 41.0 3320 6.71 696
Step 2 2x2160 g/ha‘” 18.4 2960 14.9 1430 1.22 196
(North Europe, 5)
Oct — Feb) 1x4320 g/ha 39.7 4430 16.9 1620 2.63 293
Step 2 2x2160 g/ha” 18.4 1310 6.31 &, 593 1.22 o 86.8)
(North Europe, 5) NS Z
March — May)l) 1x4320 g/ha 39.7 1930 7.21 @) 674 @ 2.6&(\?’\0 @?
Step 2 2x2160 g/ha” 18.4 2410 120° | @150 &y 183 | A0160
(South Europe, 5) R N ° o
Oct. — Feb.)? 1x4320 g/ha 39.7 3590 613'7 13% &§63 @& 238
Step 2 2x2160 g/ha”) 18.4 1860 @ 9.1657 &M 7 1220 123
(South Europe, 5) < @ J
Jun. — Sep.) 1x4320 g/ha 39.7 2760 @ 988 183
1) Same results for North Europe, Jun.-Sep period
2) Same results for South Europe, Mar.-May period S % @Q @& . 9
3) Not crop specific @y\” (@) % Q AN
4) Cereals (winter and spring) @ 2o
5) Orchard use considering spray drift associated with App%, hand @)p<50@) @) @@
2 o 9 5 ©
S Q O
Maximum actual and time-weighted average PE(Zg and J?é@ﬂ ab@ep 1 a@l_Z

Actual and time-weighted average con

ratiofiyof gl@\h’osate acid a
sediment at Step 1 and Step 2 for the

rst—ca@application séenario
N

MPA in surface water and
4320 g glyphosate acid/ha are

presented in Table 9.7-7 and Table QY-8. && RS
. NS
Table 9.7-7 Step 1: Maxim@’actua@nd ti ﬁeigl@% averageé concentrations in surface water and
sediment of g@ osatd%cid and MPAy(applit@}km rate of 1x4320 g glyphosate acid/ha)
. Timge,) | Kétual PEC,, |<TWA PEC,, | Actual PEC,q | TWA PEC,q
Scenario | Compound [ @?@9 f& ( @ (ug/L) (ng/ke) (ug/ke)
Q> 0 o Q01 - 10300 -
A D1 62.5 81.9 10500 10400
2 @ Y 61.8) 72.0 10400 10400
,;ZJ g;m 66.5 10200 10400
@ -58.4 63.5 9810 10200
Step 1| GlyPhosate 14 © | & 539 59.8 9070 9810
act L 20D 498 572 8380 9450
28 @ 46.0 54.8 7740 9100
42 9 39.3 50.7 6600 8450
50 7 35.9 48.6 6030 8110
100\ 20.4 38.0 3420 6360
@’ 41.0 - 3300 -
X 34.1 37.5 3320 3310
2 33.8 35.7 3300 3310
4 33.3 34.6 3240 3290
7 32.4 33.9 3160 3250
Step 1 AMPA 14 30.6 327 2980 3160
21 28.9 31.7 2820 3070
28 273 30.8 2660 2990
42 243 29.1 2370 2830
50 227 28.2 2210 2740
100 15.0 23.4 1460 2280




Glyphosate Task Force MON 52276 Annex III, Document M, Section 5 Point 9:
(360 g/L glyphosate acid) Fate and Behaviour in the Environment

May 2012 Page 54 of 61

Table 9.7-8 Step 2: Maximum actual and time-weighted average concentrations in surface water and
sediment of glyphosate acid and AMPA (application rate of 1x4320 g glyphosate acid/ha)

Scenario Compound Time Actual PEC,,, | TWA PEC,,, | Actual PEC,q | TWA PEC,q
(d) (ng/L) (ng/L) (ng/kg) (ng/kg)
0 39.7 - 4430 -
1 14.2 27.0 4390 4410
2 6.14 18.6 4340 4380
4 275 14.4 4240 4340
Glyphosate 7 25.5 19.4 4100 4260 ¢ .
Step 2 . 14 23.6 22 & 3780, @ 4100
act 21 218 2.5 3500) %, 39507
28 20.1 249 o 3230 3800
42 17.2 20.8 8960 , ) <330
50 15.7 20.1° 2520 ¢ ‘S 3390
100 8.89 &> 1609 o 1430 A 2650
0 16.9 ) L) 1620 ¢
1 165 @ $é‘?7 610 © 1610
2 16.3 'y 6.5 ~> | . 1590 1600
4 16.1 16.45, @, 15702 1590
7 1%, G 7 1ad o 1530 1570
Step 2 AMPA 14 44.8 &7 @440 1530
21 140 2] Q52 V] @i360 1490
28 D 13.20y N 14.gy 9 1280 1440
42 11D 14 Y 1140 1370
50 1% @6 < 1070 1330
100 O] 925 s 113 S 707 1100

@ S Q
Fo e &
Global maximum PEC,, and PE@Q?_A at Step 3 N NS

Calculations at Step 3 were o& carrigdout fokthe active sub&tgr?ge glyphosate acid with the purpose to
confirm that values calculate®lising fower Tiers (Stepé 1-2) 4%¢ appropriate for use in the aquatic risk
glower Jggrs (Stepe )A€ approp q

assessment. (g
N & o &

XN N
Maximum PEC,,, ang ¥EC,.q @ glyph(@te aciddt the &Q 3 level are shown in Table 9.7-9 to Table

9.7-16. The main input pathway int urfaC@aters wak identified as spray drift. As a result, a majority of
PEC,,, values simulated foksingle gpplicatign excee%%d the respective values for two- or threefold
application. Overall maximum sw values res@ting from applications to winter and spring cereals,
potatoes and pome/stone fruit Were pr dicted t€be 13.5 (D2 ditch), 13.4 (D1 ditch), 11.1 (D6 ditch) and
17.7 pg/L (D3 ditch), resp@%ely. @@@raﬂ maximum PECq values resulting from applications to winter

and spring cereals, potatoes and p’%le/ StO@ fruit were predicted to be 1703 (R3 stream), 86.4 (D1 ditch),
1690 (R2 stream) and 23.8 pu g@4 stigpm), respectively.
& W

¢
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Table 9.7-9 Step 3: Global maximum PEC;, of glyphosate acid following pre-planting / pre-
emergence application to winter cereals
PEC,y max (1g glyphosate acid/L)
Scenario Water body 1x2160 glyphosate acid/ha 2x2160 glyphosate acid/ha
winter cereals winter cereals
(autumn) (autumn)
DI ditch 13.4 13.2
D1 stream 11.7 10.1
D2 ditch 13.5 12.2
D2 stream 12.0 10.7 R
D3 ditch 13.2 Y 11.6 5 éa’ @
D4 pond 0.445 PN 0528 @
D4 stream 11.5 . 9091 2N
D5 pond 0.445 O M O
D5 stream 12.4 . NO0.7 S o
D6 ditch 13.4 Ol 4 119 N
RI pond 0.445 RN 7 0.58) ©
R1 stream 8.72 @ @ N A
R3 stream 12.1 o b 10.7
R4 stream 8.23 & N N1757 ¢
%) \J
N
Table 9.7-10 Step 3: Global maximum PEC,, pho@e aci %0w1agypre pg%ntlng / pre-
emergence and post-harvest appli tlon @sprm@ereals@ @
9 PEE@w,max (ngdlyphpsate acu@)
Scenario Water body 1x2160 phosate@)Q x@@ glﬁosa 2x2160 glyphosate
a o acid/ha acid/ha
cerea@ spring cere@ winter cereals
rm@ o tumn) (spring+autumn)
D1 ditch N 13.4 SO0 D 13, 11.8
DI stream A2 140 < 114G 10.1
D3 ditch N v ~183 11.7
D4 pond <).445 @ N ¢ 0.445 0.386
D4 stream & 29 103y s VETE 9.56
D5 pond S 048 | A 0445 0.385
D5 streafa > @ 847 N 12.4 10.7
R4 stream S @868 © AY 8.76 7.57
v & Ro
Table 9.7-11 Step 3: Global 4Rimum PEC,, éf glyphosate acid following pre-planting / pre-
emergence a tio SV§1)0tat(@
pplication tgpotal
. @ PEC,y max (ug glyphosate acid/L)
Scenario Water body @160 gzphosate acid/ha 2x2160 glyphosate acid/ha
@ @ otatoes potatoes
& (spring) (spring)
D3 ditch 11.0 9.51
D4 pond D) 0.431 0.477
D4 stream X 9.17 7.88
D6 stream 11.0 9.38
D6 ditch 11.1 9.60
R1 pond 0.431 0.472
R1 stream 7.57 6.53
R2 stream 9.98 8.60
R3 stream 10.7 9.23
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Table 9.7-12 Step 3: Global maximum PEC;, of glyphosate acid following post weed emergence
application to pome/stone fruit
PECy max (1g glyphosate acid/L)
. 1x2880 +
Scenario | Water body 1x2880 glyphosate acid/ha 2x720 glyphosate acid/ha
pome/stone fruit .
(spring) pome/stqne fruit
(spring)
D3 ditch 17.7 12.9
D4 pond 0.595 0417
D4 stream 13.1 9.47
D5 pond 0.594 ~ 0.417 R
D5 stream 11.3 S 8.18~7 7@
R1 pond 0.595 ) 04177 & N
R1 stream 11.7 @ 46 Q) &
R2 stream 14.4 04 N e
R3 stream 16.5 Ol NIIEEREES
R4 stream 11.6 Y17 Y 83 O
X
: @ Srollowi N
Table 9.7-13 Step 3: Global maximum PEC,4 of glyp&)sate a ollowing pre-planting /pre-
emergence application to winter cereal& - &)
PEL o ma (i glyp%sate acidikg)
Scenario | Water body 1x2160 glyphosate ac1d@ ZXe‘O glyphpsate acid/ha
winter cereals 'S winf@r cereals
(au n) @v @ 2 @utumn)
DIl ditch %12 O & o Y 138
DI stream 7829 W 126
D2 ditch O 608y S S 98.0
D2 stream & 339 BN Q 85.7
D3 ditch N OAZOS Y A 16.1
D4 pond N 12l o - 11.8
D4 stream A L 258, N 4.18
D5 pond [ Y 7.60 7 Cy 12.4
D5 stream o) T2 O N 5.93
D6 ditch 9 @ #89-> W 80.8
R1 pond, ~0 o 8.7% D 14.5
R1 stre @ 28.0 A 50.1
R3 stream @ ®9 ¢, 1703
R4 stream 9 %488 239
“U
Table 9.7-14 Step 3: Glob mamm@l ECsd f glyphosate acid following pre-planting / pre.-
emergence post-lérvest application to spring cereals
§\ @@ PECeq,max (ng glyphosate acid/kg)
. x2160 hosate 1x2160 glyphosate 2x2160 glyphosate
Scenario Water body ol %d/ll:a acigd)/’lllja acigd)/’lllja
%g cereals spring cereals winter cereals
(spring) (autumn) (spring+autumn)
D1 ditch 29.7 81.1 86.4
D1 stream 0.963 7.84 7.27
D3 ditch 7.63 10.9 22.5
D4 pond 7.05 7.19 10.8
D4 stream 0.428 2.47 1.14
D5 pond 6.78 6.86 10.2
D5 stream 0.105 3.61 3.19
R4 stream 57.8 31.7 178
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Table 9.7-15 Step 3: Global maximum PEC; of glyphosate acid following pre-planting / pre-
emergence application to potatoes

PEC,eq,max (1g glyphosate acid/kg)
Scenario Water body 1x2160 glyphosate acid/ha 2x2160 glyphosate acid/ha
potatoes potatoes
(spring) (spring)
D3 ditch 7.7 12.6
D4 pond 6.32 10.5
D4 stream 0.479 0.704
D6 stream 8.15 5.19 .
D6 ditch 36.4 ~ 38.9 Rs
R1 pond 8.05 S 16.3~2 @
R1 stream 34.3 Y 123 N
R2 stream 35.0 @ 1690 ) &
R3 stream 25.3 Ng3.4 N o
S N
Table 9.7-16 Step 3: Global maximum PEC; of glyphos&gﬁad ﬁ@owm@@st w@f emeg@ce
application to pome/stone fruit @
PECugiim (42 glyphosate acid/kg)
, 1x2880 glyphosate’acid/h 7152880 2
Scenario Water body X glyphosatg neid/hac, 2x72@lyphos%te acid/ha
pome/stone frdit N @ ‘y\pome/%ne fruit
(sprin . @ D S (8pring)
D3 ditch 12 g0 SN 9 10.8
D4 pond 919 O 2, O O 945
D4 stream 039 9 QX 0.555
D5 pond o 898y ¢ S 9.29
D5 stream @ o1¥ ) 0.268
R1 pond S A3 AN 9.43
R1 stream N 2180 o P 3.47
R2 stream a & 274 < L |9 4.29
R3 stream @ O 446 7 Cyq 3.79
R4 stream ) WBo = & 23.8
Y \\)
N 0" O &
/\,@ @ N 11 %ON SION

L @ O
Predicted environmental cg(%icen (4 {Hons m%ﬁrface water and sediment were calculated for glyphosate
acide and its metabolites AMP&jand HMPA a@ dmg to FOCUS.

The overall maximum PE@ valye :f P glyp osate acid at Step 1, 2 and 3 was 101, 39.7 and 17.7 png/L,
respectively. The overall maxm@\PEC %alue of AMPA at Step 1 and 2 was 41.0 and 16.9 pg/L. The
overall maximum PEC,,, valueQf HM t Step 1 and 2 was 6.71 and 2.63 pg/L.

9
Simulations using the more reahstlﬁtep 3 FOCUS surface water scenarios confirm that Step 1-2
calculations represent a conserv, exposure estimate that is appropriate to be used for the aquatic risk

assessment of glyphosate.

IITIA 9.7.2 Initial PEC,y value for slow moving water bodies
The initial values for all water bodies are presented in Annex Point IIIA 9.7.1/01.
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IITIA 9.7.3 Short-term PEC,,, values for static water bodies

The short-term PEC;,, and PEC,4 of glyphosate acid following the maximum PEC;,, and PEC,4 value at
Steps 1 and 2 are presented in Table 9.7-17. For details, please refer to Annex point IIIA 9.7.1. Short-term
concentrations for FOCUS Step 3 modelling are available in the modelling report summarized at Annex
Point IIIA 9.7.1/01.

Table 9.7-17 Step 1 and 2: Maximum actual and time-weighted average concentrations in surface water
and sediment of glyphosate acid — Short-term
Scenario Compound Time Actual PEC,,, | TWA PEC,,, | Actual PEC,q | TWA PEC,q
@ (ng/l) (ng/l) (ng/kg) (ng/kg)s ©
0 101 - 103002 -
Step 1 Glyphosate 1 62.5 81.9 10569 v 10400
acid 2 61.8 7350 @h° 10400 A 19400
4 60.4 °66.5 102007 . 10400
0 39.7 D - N < 44304 RN
Sten 2 Glyphosate 1 14.2 @ 27142 |© 4390 o 4410
P acid 2 6.14 865 O 43% 4380
4 275 Y 4 240 Q 4340
SN e e 2

R
ITIA 9.7.4 Short-term PEC,, values for slow mo@

w bodies’
This point is covered by the information given at Annex@Point 9.7.8)Shor

m concentrations for
FOCUS Step 3 modelling for all water bodie€are av@“&ble inhe melling réport summarized at Annex
Point IIIA 9.7.1/01. S Q >
v

<
e~ v &Q
ST S
ITIA 9.7.5 Long-term PEC;, V@ES f({@fati&g water@%ﬂdies Q
The long-term PEC;,, and PEC4 (@ yph@te aci@ollow@g thegnaximum PEC,,, and PEC,.4 value at
Steps 1 and 2 are presented in Téble 9.7-18. For\§etails, please réfer to Annex point IIIA 9.7.1. Long-term
concentrations for FOCUS S é?l’ mogglling af\“ol}wavail%‘gfe in gﬁf&modelling report summarized at Annex

Point IIIA 9.7.1/01.
2 3 < Q% o
Table 9.7-18 Step 1 dnd 2: Ma@num dcbual a@?ime- ghted average concentrations in surface water
and /sg%@lent @g]ypho@e acid ongserm
. AN TimeZ) Aotual sw | TWAPEC,, | Actual PEC,q | TWA PEC,q
Scenarlo | Compound | @p P (gl (ug/L) (ug/ke) (ng/kg)
‘o’ q01 - 10300 -
97 e 8.4 63.5 9810 10200
Q> 14 @ 53.9 59.8 9070 9810
Step 1 Glyphosate Zi\u 7,  49.8 57.2 8380 9450
acid 2 G 46.0 54.8 7740 9100
A Y 39.3 50.7 6600 8450
50 35.9 48.6 6030 8110
1060) 20.4 38.0 3420 6360
A 39.7 - 4430 -
7 25.5 19.4 4100 4260
14 23.6 22 3780 4100
Step 2 Glyphosate 21 21.8 22.2 3500 3950
acid 28 20.1 21.9 3230 3800
42 17.2 20.8 2760 3530
50 15.7 20.1 2520 3390
100 8.89 16.0 1430 2650
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IITA 9.7.6 Long-term PEC, values for slow moving water bodies

This point is covered by the information given at Annex Point IITA 9.7.5. Long-term concentrations for
FOCUS Step 3 modelling for all water bodies are available in the modelling report summarized at Annex
Point IIIA 9.7.1/01.

IITA 9.8 Predicted environmental concentration in surface water (PECy) for the relevant

metabolites

Predicted environmental concentrations in surface water and sediment were calculated for AMPA and
HMPA (the metabolites of glyphosate), according to FOCUS (2001 a

O

IITA 9.8.1 Initial PEC,, value for static water bodies C&&

The overall maximum PEC,, value of AMPA at Step 1 and 2
maximum PEC;,, value of HMPA at Step 1 and 2 was 6.7 al@ .6 @ For @tallsQ»lease

Point IITIA 9.7.1.

°

\

IITIA 9.8.2 Initial PECg, value for slow movm? wa
This point is covered by the information given a&:@inex Roint H@ 8. 1

IIIA 9.8.3 Short-term PEC, values for sta

The short-term PEC,,, and PEC,.q of AMRA foll @ng tl&mamm@h PE%
and 2 are presented in Table 9.8-1. For®lfMP

9

Q@at

&

b0d1 6

as 41 &and 165

5
SIS
d@ @ .
odal @

2011c).

@
Q

@©®

g/L "ﬁle

@2
S

@C"@

@J@©

r§io Annex

O
%nd PEC,.q value at Steps 1
ly maximupn values were calculated as a worst-case

approach using the maximum PEC yphesate acid at St and 2@@ considering the molar mass
difference and the maximum HM@ occufience of%% O@Bplle\glyphosate For details, please refer to
Annex point ITIA 9.7.1. < AN Q
IR
Table 9.8-1 Step 1 and 2:@3@1%1 actu@ and tj g-weiilﬁéd average concentrations in surface water
and sediment of %@ - Short-term o)
: Time Y ActyabPEC @ TWA PEC,, | Actual PECyq | TWA PECyq
S : C SW se se
conarto | Comporndy| g S (ng/L) (ug/kg) (ng/kg)
L o0g [O 41-O;U - 3300 -
N 1g v, 3417 37.5 3320 3310
step 1 AMPA @ 83.8 35.1 3300 3310
Yy 3.3 34.6 3240 3290
0> 0 @, N 169 1620
t 16.5 16.7 1610 1610
Step 2 AMPA D7 . 163 16,5 1590 1600
IS 16.1 16.4 1570 1590
=7
N

IITA 9.8.4 Short-term PECs, values for slow moving water bodies

This point is covered by the information given in Annex Point IIIA 9.8.3.

IITA 9.8.5 Long-term PEC, values for static water bodies

The long-term PEC,, and PEC,.; of AMPA following the maximum PEC, and PEC,.4 value at Steps 1 and
2 are presented in Table 9.8-2. For HMPA, only maximum values were calculated as a worst-case
approach using the maximum PEC of glyphosate acid at Step 1 and 2 and considering the molar mass
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difference and the maximum HMPA occurrence of 10%. For details, please refer to Annex point
IIIA 9.7.1.

Table 9.8-2 Step 1 and 2: Maximum actual and time-weighted average concentrations in surface water
and sediment of AMPA - Long-term
Scenario | Compound Time Actual PEC,,, | TWA PEC,, | Actual PECyq | TWA PEC,q
(d) (ng/L) (ng/L) (ng/kg) (ng/kg)
0 41.0 - 3300 -
7 32.4 33.9 3160 3250
14 30.6 32.7 2980 3160 -
21 28.9 317 & 2820, 2,.°3070 O
Step 1 AMPA 28 273 30.85 2660, 29960
42 24.3 29.1° . 2370 D 2830
50 2.7 282 W 10 Q) @40
100 15.0 23.4, 1460, | °s 2280
0 16.9 O g A7 1620 N
7 15.7 < 16D Fo 180 Y 1570
14 148 @ %;@7 W40 A 1530
21 14.0 ° 52 % 1360 1490
Step 2 AMPA 28 1325 148 [ 28 12809 1440
42 1A ey 1409 (R 11aQ 1370
50 119 £ 1070 1330
100 ™5 @ i3 O 407 1100
2 o Yy &
IITA 9.8.6 Long-term PECsy, Valugigfor slow mov;\ig% watgr bo i@
This point is covered by the informati ongive Annéi%PoquIﬁIIA 9.8:3

ITIA 9.8.7 Additional field te@n AL > O N
Additional field testing was no@@ﬁulr% § &\ . v
() %@ 7 ©)
@ S g
IIIA 9.9 Fate and b@ﬁavn@é}{n t]@a' ©Q (g)

Glyphosate has very @Vapo r pressufe (1.31& 10 P& 25°C, for details see TIA 2.3. 1) and significant

concentrations are n xpe% 'to b@found @ air folldwing the use of the compound according to the
proposed GAP. 2 %, @)

In the 2001 EU evaluation it w& conclitded th@g‘glyphosate can be classified as not volatile substance
based on its Henry’s law ¢ nt anden volatilization experiments from soil and plants with no
significant rates. Due to no@m UV- absorptlon direct photolysis in air w1ll not occur. Once in the
atmosphere rapid photochemlca‘l@( at1 egradatlon of glyphosate will occur.’

As the expected distribution t@the atmosphere by glyphosate is likely to be extremely low in field use
based on very low vapour pressur estimates of environmental concentrations expected in air were
provided. This is not considered@%gniﬁcant route of exposure in practice or likely to lead to significant
environmental contamination.

IITA 9.9.1 Spray droplet size spectrum — laboratory studies
This item is not an EU 91/414/EEC requirement.

ITIA 9.9.2 Drift - field evaluation
This item is not an EU 91/414/EEC requirement.
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IITA 9.10 Other/special studies

ITIA 9.10.1Other/special studies — laboratory studies

No additional studies were conducted for the parent and metabolites.

ITIA 9.10.2 Other/special studies - field studies @ @ %" S°
No additional studies were conducted for the parent and metabolite @
v &
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