Page 1 of 90

i
Bl\‘

@@@@ @%@ &@K@ .
< 3\ ﬂx
U, ey, )
Gy 75, M0y T4 4 Mo
&%@&@@Q @&\ @&x% @%\
S0ty o Yy o
= @@ o )
<5 %@ \Nw@ %@ @@ n@m% 8
£y, E w B, R, S8 g
o3 & “% 7, @\ Momx
= 2 \%@ 0 moﬁmmw @@
2 o, S, P _"mE & Sg 7Y
<%} Q@ o\% %o\ &@ mlo. 13)
) h\Q o\@ (@) lh\Qe %wm n\@
S S 4 MNw@\u 92  Ia@
- .0
E an Ly, Eo) 5%,
: 520 o, ‘&0 Y
£ S ’ / ). E =2
= =8 /9 S lo 5 %, S us S 9,
: 2.2 T, "0, @R E% EE
= S € & g mow@%@@ EN Y
mbm S0 \&mﬂce&@@vw \\
=z T, ‘ER 2%, T3, /°
S Y9, S5 m@@wgm 7
et @ H 0\ =
S n\@ %2%@ mm@@
<5 S, 2/
= s @..N %m&@ o
s m...a m@\.m.m %
) b5 = ° 8,8 7
5 < 3 %m@@
&

€-C0-¥orivs-IN



- Page 2 of 90

BA‘IIE'ER 2015-11-27, rev. 2017-07-28
R Document MCA: Section 7 Fate and behaviour in the environment
Methiocarb

OWNERSHIP STATEMENT

& &
o o>
S @® @
S N
This document, the data contained in it and copyright therein are owned@’y Bayer. g par “Q§
the document or any information contained therein may be discloseq%ﬁ%any third party wi 0%@
the prior written authorisation of Bayer. ©) & PO S
N @ < Q\ %@ &@
The summaries and evaluations contained in this document are based on unpuh lisl@ § q&©
proprietary data submitted for the purpose of th Hssessment dertaken he egulatayy @
authority. Other registration authorities sho t grant, Qnend, renéw a regjstragion oncthe
basis of the summaries and evaluation of unpublished pr etary. datagentained in‘this
document unless they have received the da@»on vé’/?)ch thﬁ uma rie d evaluatiol are lé%fsed,

either: v (g $ % °
W\% \@ \@ bQ <) S - @j &
. From Bayer; or @} \\ @} & & S éﬁ %o §
. From other applicants once &@ pegiﬁd of @m pf@ecti%ahas ex ire@ & O
A NN - & § 2
Ve o > & 9 .9 &
v S SRS
@ > v L K SN
S NP o
N o @ 2

S N @
@©©©© &K@j %&@ § ~
RN & O @
“ 2 A O © ~
S > & & o & "
A @"\@& @%\© %\@
SIS
) %@%& &
Q’ S AN SEEEN
@ 9O g © o .0 %
Q ©@©\\Q\@\©
5 § N E e
2 @"@o%
& Q Q\ O Q
= NS & &
S @ﬂ&@\ O
@%
@\%%é@y&”@@Q
S Q




g B Page 3 of 90
2015-11-27, rev. 2017-07-28
E Document MCA: Section 7 Fate and behaviour in the environment
Methiocarb
Version history
Date Data points containing amendments or additions!' and Document identifier ég
brief description %version numb@
S @
2015-11-27 Original document M-5341464-01-1 & &7
2017-07-28 Added under CA 7.5 Information on effect of water M-541464-02-1 Q> N
treatment processes on nature of residues when surface R @) () ‘2”\5
water is abstracted for drinking water, res@se on RMS &k’ %\ RS N
request to assess the effect of water treatn%t on the @ @) Q\ @
residue. 2 @Q Q@ 9 {z\\” )
@ [r\& @ % f’© @
!t is suggested that applicants adopt a similar appro@ showing revisions a@gl’ Ver@ﬂ hisgsy as outlined ity
SANCO/10180/2013 Chapter 4 How to revise an Assesgment Repox@ Q\@ @ N @@
N @Q Y Ry @6 N o
SO O S &
&%\@\@Q%©®©@j@
@} O\\ X &6 & N é\g . §
QKNS QY @ & O
L TNy (YN D S %
9 9 S & O S
v & 0 &
N © N @ S 2
e QO N O Q Q
S % 9 § @ S e BN N
, .9 9 ¥ .90 )
F TS e §, 00
§ ENNC & & o @
@© 6\ s N Q}\ é\ N §@ %@
>y & .0 9O «7 & D @
AN . SR
> o O & & N
A \@ \Q o \@ o \©
SE®) S
§ RN > & >
@ @ § > S SE ~
o O ¢ .09 o O @
QOO O N O D
¥ o K & e
=) N @% W2 %
@’ NS ISEREN
N % > @ >
B o @ N @ @
N (g @\ R Q
> S
LA NSRS
R
&4 <
o & © ©§’
SRS
(SN
$ & e s
¢ £




Page 4 of 90
2015-11-27, rev. 2017-07-28
Document MCA: Section 7 Fate and behaviour in the environment

Methiocarb
Table of Contents
Bage ©

CA7 FATE AND BEHAVIOUR IN THE ENVIRONMENT.........ccccoevvennenee. N §§
CA 7.1 Fate and behaviour in SOil........c.ococevieivinicinicinnicnicennes [ @® 8
CA 7.1.1 Route of degradation in SOil...........ccccoveveverivevieeeeeennnne. @@ ................ &Q%
CA7.1.1.1  Aerobic degradation.....................................................% ................. ©®§®\8@
CA 7.1.1.2  Anaerobic degradation........................ oo & Btrreeerreennes Ngreeen s < 2.
CA7.1.1.3  Soil photolysiS ......c.eveveereeeerrrenen. % ................. Do, g}.....@ ........ a6 @
CA7.1.2 Rate of degradation in soil............qccvecuriniucnnes @Q .............. %@. ..... O Y 22
CA7.1.2.1  Laboratory studies .......ccccocrererrec@rvrierreninene, Q& ........ — Q........ Q@© 2
CA 7.1.2.1.1 Aerobic degradation of the ac ubstance\. ........ @@2 .............. ..... e §2
CA 7.1.2.1.2 Aerobic degradation of metabolites, brea wn and rea@tlon@odum ...... 26
CA 7.1.2.1.3 Anaerobic degradation of @ acti nce@%f ..... @%ﬁ ...... ST S .34
CA 7.1.2.1.4 Anaerobic degradation &meta@hte C’ eal@wn and reagﬁon@@odu ..... 4@5
CA 7.1.2.2  Field studies.......cccocce. 8. M50 \ ..................... ...... %§35
CA 7.1.2.2.1 Soil dissipation stud@ ...... \ @z& ...... @&%\ ..... . é\a ...... G35
CA7.1.2.2.2 Soil accumulation@dle&% ..... ‘é\” ..... @\ ..... @9 ..... (N N 23 g 35
CA7.13 Adsorption and %@m’pt@l in Soil......%..... e O, @? TR U SN 35
CA 7.1.3.1  Adsorption and or@lon D..... @ ..... @.&Q ..... ©@ ..... @@ R S 35
CA 7.1.3.1.1 Adsorption & K‘Z desgrptl of th@ctva ubs@ce .......... S é ................. 36
CA 7.1.3.1.2 Adsorption"and de desorpt § of metabglites, &eakég%)/n afgl rea@%tlon products. 37
CA7.13.2  Agedsorftion.Q..... @Q ...... @ T rnns § @ ...... Reperrrerereremrnsnesenes 45
CA7.14 Mobility\ilﬁ....@j ....... &g @ D S 45
CA7.14.1  Columh leaghingstudics; . ..... &5 acsovrr Qi é Seoreeeeeeevoeseneeeesssnnnns 45
CA7.14.1.1 C@nn keachlr@@of th€active’su CE @hvennieeeeeeeiepmeeeeeeeeeereiaieeeeeeeeesesanans 45
CA7.14.1.2 @@1 ng@eac{?ig of ;%feta{%iltesibreak@n @1 rea@lon products................ 46
CA7.1.42 @ y51 ter @udles. ...... K@j ..... Stgoeenns @ ....... § ................................................ 46
CA7.143 leaching studies ..."... o ST S ST .@ .......................................... 46
CA72. @ Fate and,behasaour %Vateﬁnd gg; g& .................................................... 47
CA7T 2§§ Rout § d%@ a%l;lon 0 qua@ ys@ms (chemical and photochemical

ati ?f) ”.\o ............ %.\. ................................................................... 47
CA7.2.1.1 §ro da &a ..... B A @ ..... @ ........................................................ 47
CA72.12 ire radati6n..... G e 50
CA 721 3@ nd@ct T% ocHemlcawl\§ 7o v 18 F1 8 10 c OSSP 53
CA 722 AN Route arfd rate®f bi egragation in aquatic SYStems ..........ceceeeennenne. 54
CA72 "Read@blo adabi 1ty"° ...... e 54
CA 7222 Ae eral@@tlor@m surf@e WALET ..ttt ettt 54
CAJ223 w%rer/ en@ AV S e 54
CA 7224 rradiated w f%%/se@nent&s%dy ........................................................................ 70
CA723 & g,@)datégﬁln t@ature@ed /0] 1 S P UU PR PP 75
CA173 Fate an BYIOUT AT v 75
CA 7.3. @ ute and ratoof degradatlon 1111 1 USSR 75
CA7 Slra VL QLT .ottt 76
CA @Lgx@@%) (ﬁglobal EFTECES ...t 76
C&7.4 Definitidn 0f the TESIAUE ..........ovvereieeeceeeeeeeeeeeee e 77
CA7 Definition of the residue for risk assessment...........ccceceveenervienienenienienenn 77
CA 7. .2 Definition of the residue for monitoring..........cccveeeeveeecieeecieeeie e 77

CA7S5 MONItOTING dALA .....eeviieiiieiieeie et e 78




S
(=)}
4
=
w
D
on
]
A

%
aq
o
S
=
o
=
Q
>
<5
£
~
Q
-
i
v
o
=
Q

N
=
-]
g
=
=]
=

o
>
=
o
]

=

=)
=
=i
L
=
=]
o=
>
]
=
D
=
=
=
<
Y
=
<
=
o~
=
=]
=
&
D

72]

<

=

N
=
L
£
=
9
[~

=]

Methiocarb

Information on effect of water treatment processes on nature of residues when surface water is
abstracted fOr drinKing Water...........oiiiiiiiiieie ettt

80

P 2, 9
o, 0, e "y, " Y
& 4 &, 7) S 2y
& @) @@ 7
%% : %@@ \%@ 79, OQMN @@
g, o Yo, Sq Lo 7
@ / a o Y S
dry A YO v 2 s, A
Y e e, "%, do 0,
@? @ %@@ 6 p\o \@% @@o\ %@@\ @@@ @ @@%o % @@@
& Iy
&@%m@ @@% \\@%&\ @@@ o\@@ \w@\& . &, 7 4, @@% /
4 Y @\ /7, / Sp &@@& A\\w 4§ T @\ A @\@@ @\@
o s o “ O 4 V/= s ey &y @&Q
V0 % o g %t o Yo, Oy e,
o o “Yp Ay, s &, 7o
9 G, oty Sus Ry,
o T0, 0, T W g TRy, "y,
& S
! 0. %% 299 %Q@x@@\ D o, "4
“a, % s, 2 0 Ty, Y
@ 2
@@ R @@ @&@@ @\w@@
y
\@\& %@ &@@% @@@




B Page 6 of 90

A
BAEER 2015-11-27, rev. 2017-07-28
R Document MCA: Section 7 Fate and behaviour in the environment
Methiocarb
INTRODUCTION

Methiocarb is an insecticide and repellent active substance and was included into Anne@ of @
Directive 91/414 on 1% October 2007 (Directive 2007/5/EC).

& @®
This Supplementary Dossier contains only data which were not subnaﬁed at the time o@
Annex I inclusion of methiocarb under Directive 91/414/EEC and which were ref@@ no
evaluated during the first EU review. All data which-were already*submitted by Ba ayer For g&
Annex I inclusion under Directive 91/414/EEC arez€ontained 1@1%he DAR, @’ A nda and @
are included in the Baseline Dossier provided by Bayer. Thes@ata are on@*nened@ﬂ the é
Supplementary Dossier for the sake of comp¥teness an%if nly geneys erad infori 1@9 (e@
author, reference etc.) is available for these @a In orde to te c@crlr@atlo%;)etv@e
new data and data submitted during the¥ Annex @nclumon pEpce @unde& irdetive

91/414/EEC, the old data are written in 0@ ty}@%ﬁ\cc@ r all@ew @@dle%@j ctailed sumniaries
are provided within this Supplementary,Doss S
: e & & & &

CA7 FATE AND B@A\&@U T@%QQR@M@% §

Data on the fate and behaviour o &methuf@rb 1n\5011 water, ?me@ and@ @bn&@ed within
the EU Dossier (Baseline Dos er). _ﬁ%@ f b @rstng the “behaviour of
1

methiocarb in soil, water sedifirent afd aigy>shortGsumiaries mcludipg thé results of all
environmental fate studies arg givgeél addi@allyxn this summary n S@IOH%CA 7. 1©CA 7.2 and CA
73, 5 O & 9 @ & W2

the [phenyl-1-*C]-labetled mgthioearb, as well ass nlaB“&lled r@ hiodarb astest item. This radiolabel
position is consid sufficien de ¥ the Q%u‘ce @ﬁ deg@datlon me‘fﬁlocarb The structure of
methiocarb and t@ os{@ns ofsth dlﬁferenw%dlolal)@s argd?splc@d bel@@

@6(@%@ §%

. LA
The studies concerning the f%@ hav10§ 1oc e env1r%ﬂmer§ere conducted using

Repeort Nam@ i
(Code%"é;%% Synonyrys) @9 \@’ Radiolabel Positions
& > e
@ )
methiocarb @
(H 321, BCS@A445@% A
AE F08261°®MTC© b@ 3 *[phenyl-1-"*C]
mercapto@gnethur CHj;
Mesur(@ NS N~
Q H
R S

The results of@he Stlidles su ,a‘§7' ari in the sections 7.1 to 7.5. The proposed degradation
pathways in %l v@ dlmﬁgt are@wen in Figure 7.1.1-1 and Figure 7.2.2.4-1, respectively.

In add1t1 ~ tu@ haye’bee %erfo%?ed with the radiolabelled and unlabelled major degradation
produ Vle 1S glv@ in the table below.
B
$ @
N) @’
)

&
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Report Name! . . .o
(Codes and Synonyms) Chemical Structure Radiolabel POS]th;(@o 6
S 2
Methiocarb sulfoxide ('s)' CHs @ @® S
MO1) H,C” o] * 14, @
AE 1371422 ’ M e, @heny” (%

MSO H;C e} N C% %@5
<
<]

Methiocarb sulfone
(M02)
AE C417187
MON
Methiocarb phenol
(MO03)
AE C416779
MP
\) XY
Q L
Methiocarb sulfoxide phenol | @ &@ @@%ﬁ §3 @® @ E> @©> K
(M04) IS @t TS @ o, Y O
AE 1371423 & ST S & @h %
MSOP \@2 > §c N @ @
% 5 Q) @j@ Q" g (‘(\9
S I Al @) N ~
Methiocarb sulfo@en& § Q@ 0 @ @) AN
(MO5 \ TR ARG $ @ Priphenyl-1-4C]
AE 13 5 g
MSEOp <O é% > HyGC S 3 0N § A
& O o ) KSR
< ) O ¢ @ ©
Meth}@'b methoxy @%ne C@@ o S Hs § ©\

(M10) % - INS " "

AE 1371 Ad & IR AN Q [phenyl-4-'“C]

VIVERC I O gl s

Q o 5SS
@ @;@ \j> O & Q. @
1 for completeist of §gnon, ple s&see Deg N3: substanges and metabolites
% no further studies conduct §§ é\\?Q @@@kb @I@
@ Y

In origi§ reports s@y au hc%
methfecarb. In thlwmn@ a sifil
full Tist containing struct@®ral fogmiula
degradation p@xts is provgged i 1

q N Q" &
{x’ O~ @ o

e
Vag 1

haveused @erent names or codes for degradation products of
e o \smgle code is used for each degradation product. A
s@ames short forms, codes and occurrences of

0
cur‘%t N3 submitted with this dossier.
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CA71 Fate and behaviour in soil
& &
N <
@&
CAT7.1.1 Route of degradation in soil S @® S

The route of degradation of methiocarb under aerobic conditions was studi@§n a number of soifs at
different temperatures and soil moistures, using [phenyl-1-*C]-labelled methiocarb &3 tes@tem@

Methiocarb was stable to photolysis, while degradation was observed in mjctobial actn@@oﬂo 9«
X Q@ L v\g@ &@
CA7.1.L1 Aerobic degradation o O &QJ & & O

@
The route of degradation of methiocarb in soil u aerobic co&ﬂm@m thé&wdark 4n the lgoraQ@
was evaluated during the Annex I Inclusio d was pted ®y the %@an @m

(Commission Directive 2007/5/EC). The fol@gwmg @Bidle@ mQ}ded%@’the @selu@%os&:@r No

new studies have been conducted: %@ é\a @% @ @ & % <
Lo D R © @7 @

Report: KCA 7.1.1. 1/01@%47 . 34 @wl

Title: Fate of methl@b u&%%r acrQy “Qllacrqiie ndm

Report No.: MR99206 N “”\9 NS @

Document No.: M- 00413 N @) @

Guideline(s): EPA Re@y ]6223]&&0!:@5011 tabo @ ) Ana@bic@l M(g\qbohsm

Guideline deviation(s):  not § SQified ™S S @ )

GLP/GEP: no & <

SN @a AN )
> O y\’@

@ < N
° & RS
Previous evaluatlon Mn D@fow@gmal nn@
@ & <
O (O 5
Report: O SKCA T 1L1w;
Title: IS Q Ana®sis reffrt -
Report NO@ g WNO%-@ % @
DocumentN6.: M-067 01- @
Guidel i) ot aéﬁbl S S 6
Guideline'deviation(s} ~ nofapplicagle § N &\
GLP/GEP: Y mo . S
S > O >
Xy
2 @ R A S~
@ O o . ¢ o .0 @
Previous evafRation© I%D RQ oﬁ%al A@exll@lumon (2005).
@
@ @ Q§ @%: 1 2 o
Repogz & KC 7.1.@@3;%.;2003;M-067503-01-
Y\ﬁ 1@ o @
Title: . Rnsw el@b re e?[‘or ARessment of minor soil metabolite methiocarb sulfone
&@ qum M dale@lh August 2003

Report No.: 4-008681 @
Document 67&%-01—1@
Guidelmef @Q Qot applrable
Guidelit&dey m@m(s)% notggylicable

P:

Previokigevaluation:  In DAR for original Annex I inclusion (2005).
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Analysis report

sulfone quinone (M09) from
methoxy sulfone (M10) based on the known metabolite methiocarb methoxy sulfone (M10

aerobic soil metabolism study _; 2002; M—053610—01—l_an(@na1ysis of
spectrum. In the below table summary Table 7.1.1.1/01-2 the metabolit

methoxy sulfone (M10) as a
B, B.8 of the DAR, July 200

The aerobic soil degradation study
evaluated and summarized by the former RMS
DAR, July 2005 (public version). A copy of this syn

MATERIALS
1. Test Item

Test Item

Description:
Lot/Batch:

Specific Activity:
Radiochemical Purity:
Chemical Purity:

9
2. Soil

The soil characteristi

S

0 o &
Aot s&iteﬁ

.; 2003; M-067648-01-2 and Answer to request for assessment -
; 2003; M-067503-01-1 reassign metabolite methiocarb
.; 1989; M-004134-02-1 as as mcth@@frh S

) figm th@§
¥s listed as %ethjo@
i%gdom in Vol@@c 3@mc>%@
% . D =

A °\ @
N 2
Q% N @ @
., 1989; 1\@%04@02— Wasé
Kingdom Volume 3@%1%)(@, B.Oof t é‘i}\
mary is giveirbeloms® ©

@

Iready done the by the former RMS United K
5 (public version).

So=

v
[phenyl-1 @&]
Not sta
Not sté¢ed
5.53 MBq/ég (3%@mC'

Q,

@)

S

Ca

Q" N N
Table 7.1.1.1/01- QPh co-chequical pro
& Phayeo-chety § .

bPar$L‘tcr%§g®

erti Nf testsoil
i
AN

9

Gcogra@jé location o
- CIA

- state
- country N

&8
O

Y

&

&

4

Indiana

N USA

GPS Coordinate®
Site dcscri%@l

° &> no information available
(O) hi§t(@ ofpc«@iqcidc usage, after sampling the soil was planted
eyith S(@»cans and maintained outdoors prior to use.

Soil taxg&;mic classifica

= Q
e 9 © no information available

Soil sek%

o,

N

no information available

Texture class (US
a¥d [%]

Silt [%]
Clay [%] ,@"

Y

(N
@ N
&

R

sandy loam
65
25
10

Q
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pH (0.01 M CaCl,) 6.7
Organic carbon [%] ! 1.0
Organic matter [%]! 1.9 @
Microbial biomass no information available
[mg microbial carbon/kg soil] (‘Q\>
Cation Exchange Capacity [meq/100 g] 14 (&Q . 9 Sy
Moisture at 1/3 bar (pF 2.5) [%] 102 @y N
75 % at 1/3 bar Moisture [%)] 7.6 NS
Bulk density (disturbed) [g/cm?] F 268 o 2 A
< @ O S L9
n.a. = not analyzed, n.d. = not detected ©Q @ @ &a
GPS: global positioning system N v Q Q N
@ S Q)
USDA: United States Department of Agriculture % Q @° S & © &@
I'calculated as: OM [%] = OC [%] x 1.9 N N @ Q ) @ @
. @ \ @
A study was conducted on one USA soil at éc i @? d for to @j day %x pt for %e study
duration, it was carried out according to S TAC@%S EPAMsse ment @ideligs’ (16 @\

§nd

1982), and in accordance with the prin&iples 68 GL N"he dypdy w% car@ oq&under
anaerobic conditions. The anaerobic p@e of % stud® s reported @y er§§ 2/ S

The test was conducted in a sandy 1 %&(Ind@a ph@ Jmethiocarb at
an average concentration of 1.5 n@as/kg@ll (dry weidt). THiS wa u1V t t 1el%%{%plication
rate of 1.125 kg as/ha. The conversiogywas lBgsed q@ra s@ep&@)f \v) soil*moisture was
maintained at 75 % of the wa@oldiﬁg capa®y a%§ @ &

The sandy loam used in thissstudy was o “@i?ned from Q&laua@ld no h1@0ry of pesticide
usage. In order to assure gt the@pil w@ cally tive, the §lante(@vlth soybeans and
maintained outdoors priés to u Imm 1ate 10@9 use@@ soﬂs%Vas sgved ﬁl@ough a 2 mm screen
to remove rocks and dgbris. &

4 @ @ @ §9 & o <
The soil properﬂe@@& g%&n in, T6ble Z;@ 1/01-1. @@ o @
NN NIRRT N

. OIS AN S . .
C methlocab (33, QmCi/Qmole; @ 78 %g; .@ﬁnC Sradi emigg) purity 98%) was diluted with
ethanol. This solutisn was”appled to 400 ry wipof sandy lgam. The methiocarb solution was
applied drgpwise to thesSarfacef th@ll in cach ggsk. Tge actu& concentration of methiocarb found
in the #5(F at 0-time W@ | 44%ng/kg §zqng/l@dry shil).

The soil 1n01sture s dege m1 and u@@ of §Q11 equé?alent to 100g DM were weighed into
flasks. Four Erle eye asks &ere t}che @’a gla an@yl'eflon flow through apparatus. The flasks
attached to the ﬂow §Z Were uged to mt@/olatlle radioactive methiocarb metabolites

and '“CO; e ed @ comsge on©stud\\X was humidified with distilled water prior to
passing the air over the alr sequentially passed through ethylene glycol to
trap Vo@ organic g 10n o‘&JN potassium hydroxide to trap "CO,. . All soil
sampleswere maint ed at a 0 ant te %ﬁat of 24 + 2°C for 217 days. Samples were taken for

analysis at nine intgrvals @wee ay @@nd @ post-treatment (at days 0, 1, 3, 7, 14, 29, 64, 91 and
217> >

At each sampli@g® mterval sa extracted in a Soxhlet apparatus for 18 hours using 700
ml of chlor@nﬁ ano, :3) @gntal 2°0.1% acetic acid. The chloroform/methanol extracts were
evaporate 3 eto ile {Q formey %%1 azeotrope with water. The dry residue was dissolved in
methanolggontaging 0o a@c acid. The methanol solution was concentrated to a small volume
using @rzﬁof fjrogemQ he methanol extract was centrifuged for 10 min prior to radioassay.
Aligifets of e subjected to reverse-phase HPLC and to TLC. At the completion of the
ae@ ic {@ bolism study, soils from the flow-through system were extracted and radioassayed in
order to@Btain a mass balance.

The s extracts were also subjected to HPLC analysis to show that the metabolic products were
similar in both the soil samples attached to the flow-through system and the soil samples not attached
to the flow-through system. The extracted soils were air dried at room temperature, weighed, and
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radioassayed. An aliquot of the extracted soil from the 91-day interval was subjected to a 2-hour reflux
with methanol. The soil/methanol mixture was centrifuged and the supernatant was radioassayed. The
soil solids were subjected to a 2N hydrochloric acid (HCI) reflux for 2 hours. The hydrolyzat
allowed to cool to room temperature prior to being partitioned with acetone/chloroform (3 2 he@
acetone/chloroform solution was radioassayed and concentrated using a rot@ vacuum 6@01 ator

(25°C); the concentrate was subjected to TLC analysis. & ©®
Metabolites were identified by TLC in comparison with authentic reference s@’ndards I N
The results from the aerobic vessels are presented in Table 7.1.1.1/01-2. % @ @§ S

@ Ny K
Table 7.1.1.1/01-2: Recovery of radioactivity and dlstrlbut% of the activé@ubstance antﬁmeta tes @
after application of [phenyl-1- ‘T]:&hlocarb to sangyloam soil and eromcu@a ion

(values are given in % of the appli adnoactnvnt@&mean of two v@ues) @Q}
Days  |Methio- |MO1 [M02 [MO03 [ MO04 go% MI0 |Qther GPO: @xtrac@ T(@P
after carb W Ry ted b tmgted
appl LN 9 RS S >
0 96 2 0 2 0 VY [aZoey’]o @ [0xY 1@ <1 100
1 91 7 0 0 < @& [@ R |o 8 93 &M
3 83 30 [0 I 0 Y%, |3 Lo
7 70 21 Jo 0 93 ST10,.90..N5o Ofo «, 9@ & Proo
14 48 28 Jo 0 Y [8> [ o oy [4Y & &12 . 100
29 24 30 |1 o e v § 5 26,7 100
64 8 13 |1 R aig 97 92 & 1691500 [ 100
91 6 8 1. G0 .°15 Yo 3,91 Q[17Y |& 39 100
217 3 2 0> 10 7 e EZ 27 Y43 100
a) M09 = methiocarb sulfone quinon%&dsmgn W@S M@%ﬁOS -01&has M10 = methiocarb

v

cm@m muthlocdll&ylfoxu@nol

methoxy sulfone
MO1 = methiocarb sulfoxide, M02 \muhu@gb sulfone, M03
MOS5 = methiocarb sulfone phesxg]

:§m§@%}

\ NN
< @ § S & © &
s 88 S @
Report: @ Q:A AL 1/04\# 20037 M-083510- 6’@1
Title: ©© ©©Aer ic degé%atlk@’ld m@ohs@ofm ocarb%’f soil
Report No.: 3 59/ 02 @
Document Ngg.: -053% 01- & @’ @ @7%
Guldehn@ $ misg Dlrectlve 9@6/E(§@’nen ¢ Council Directive 91/414/EEC
@ cope ing the pla £ pI QA prot%etlono ucts on the market, July 14, 1995;
@\ SE@E&C- pe; P@cedu@ for %sessn@%e Environmental Fate and Ecotoxicity of
%SUCI Maxggﬂ%l 995 @7
Guideline dev1at10%s) Q & - v L Q
O .9 %
GLP/GEP: _ @ Ves@ . Q"
W OO NS oD
9 KX s @
@ SO
Previo Valuatlon %n D@ f({ onglna&nq®l inclusion (2005).

@

%, N
Théxaerobic soilxdegr tlo tudy .5 2002; M-053610-01-1was evaluated and

summarized byglie former U d Kifigdom in Volume 3, Annex B, B.8 of the DAR, July 2005

(public VGI‘S@ A eégﬁf arx@l iven below.
Q
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MATERIALS

1. Test Item

Test Item [phenyl-1-'*C]methiocarb S
Description: Not stated QS
Lot/Batch: 11246/1 g
Specific Activity: 5.54 MBg/mg (149.6 pCi/mg) %
Radiochemical Purity: >98 % © {*’ %\
Chemical Purity: >98 % & Q@ @@
, LN © o
2. Soil %@ Q& ° §©
The soil characteristics are summarised in TdblC 1.1.1/04-1 @ oy Q> 6\
Siatln & & F &
Table 7.1.1.1/04-1: Physico-chemical pro ertle of tegt Soil
e Pl s Q
Parameter %W KN ®)
Soil Designation o
A G (ﬂ@
Geographic Location S 0\7 N
City Z) @
< - v S 1% o
tate ortltRhine Mot th- Rdune %)rth Rhhe? Rhineland
> W, stphali?@ & Wesp{?alla & estp@glla Palatinate
Country 2 @%ma@ @ Ger ny @ Gg @any &@ Germany
Soil Taxonomic cs%]dy mixed, @§ %@aval loathy, mi Sandy, mixed,
Classification (USDA& @may\ug pic sesic yp mesic Typic
@ C @budo}@ O Argutialfs Psammaquoll
Soil Series \@ é N 7 . @10 111‘@5141&‘[10@ availa@e
Textural Class DA &Sandggloam &§’ilt loa N g, Silt Loamy sand
Y & &
Sand [%] um Q1«7 & @ S lg 85 80.5
mm] & & % b\ 7] o
Silt [% \ 2 pm S0, [ A 22 0330 b s13 12.3
n O S SRR
lay Dol [ o P o1 -0 5%
Clay [/o [<2 “Q & 2 5.0 o 2D 53 8 Q 10.2 7.2
H A
I N &
- in CaCl, Q S 6 - L 7 6> 7.2 6.3
Sinwater (@ 9 & o\é.”o \© N Q ¥ 7.8 6.0
- in wate@aluraled pasleb ©\ n/aé\\?Q @ @@/a n/a n/a
-in KC & @Q n@ 3& X n/a n/a n/a
8:&%;(: g/larbon 0% QO N @1 8 @x \\> 0.72 2.62 2.48
gawic Matter (%1 SENEARS K 1.24 4.51 4.27
Cation Exchange gapacltw © @ N 15 15 10
[meq/100 g] . @ @% < )
Water Hold@ C ap&'\\“@ § v @
masimugg> & O | & 3649 41.6 63.1 44.9
e Hvi loggol D) IS
40 ‘3@ ater Bdldin 14.6 16.6 25.2 18.0
cagdacity [@1-0 00
@%aDV};@ §
Bulk ity (disturbed) 2.5 2.66 2.09 2.45
[g/cm’
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Microbial Biomass
[mg microbial carbon / kg
soil DW] 2 o S

DAT-0 (BIO-) 215 399 1123 333 @ QS

DAT-120 (BIO-/ BIO+) 156/ 144 311/335 733 /77&\ 223/@2 o

& ]
S S @®
I calculated as: OM [%] = OC [%] - 1.724 (o8 N
2 BIO- samples were left untreated, BIO+ samples were applied with application solution% § § &
DAT: days after treatment &v\’ %\ N &
DW: dry weight USDA: United States D%rtmcnt of A@lturc @@ Q\ t0\7@ K@
SRS

An aerobic soil degradation study was conduct %@ on four @%’mam soils @cordn% to&TA@
guidelines (1995) and in accordance with the pri es of GLP. Q -
The route and rate of [phenyl-1-14C]-labelled mcthiocarb waggiivestigated guder oblcwndlt@s in

/‘°

the dark at 20°C. The soils used were g&sandy%oa AXXY), a "t loamt soil
The soils were freshly sampled prior comﬁxence@nt o @e

d@d 516@ he Rire, i.e.

ea&lrede&t 05 wa@eter P

l AXXa: approx. 8%, approx. &)%, ap ard 51l BBA 2.2:

volatile radioactivity (seg_Secti D@mma@m of the@crob& blo@ass of soils was

soil (dry weight). ThiS® was t togy fiel % g a@ha The conversion was

N
(_) a silt soil (- Qnd Q@foam@ sand@BB@§2 2@% {01’1
parts were removed before the soils
approx. 14%). After applica (56%9 Sectf®h 8 @soﬂ 01stu wa@ djusgged to 40% of
performed at the beginning andend of ﬁ% ex 1me 5N Q° o
ligegton raf of
based on a soil deglf of X¢em, a@a so?@iensny of @ @The 5011 ture was maintained at 40
xinR wagdr holdlng &%acn he enm@ier s were closed with a trap

characteristics are given in Table 7.1.1.1 1NN
radatq\Qn st@ St@{;es an&lant
é&g}y ai
the percentage of water per 100 g ﬁr@mat%(m‘a@
WHCmax (maximum watex| dmg cap&@‘\ty) and close w1&l@a tragpattachment or absorption of
R
Test soils were treated%vvnh yl -&14C] @ethl rb at@l av&age ncen{‘;r@»n of 0.13 mg a.s./ kg
% of the soil’s

attachment f @e ab t10 of Voéﬂle ound u51 sod e an%’polyurethane foam. The soils
were incubate dalﬂgund r aeroblc cono‘%ons@b 20°©for Y&@ days. Samples were taken for
analysis gt @y 0, 0.5 1.3, 7, 1,45, post@featl@nt 0%

Soil sa@%s were ex 2 ted ng anol/wat 2, %@) E@*actlon was performed four times at
room temperature angd oncw ergeflux @ldltf@s for one hdggs. The radioactivity was determined in
all samples and t extra S @ana&sed ethods. Radioactive zones on the TLC plates
were measured %mg Anakgzer. Metab s were identified by NMR- and mass-
spectroscopy ¢f-C/ nd

& co@ams«@ withgrauthentic reference compounds. Volatile
rad10act1v1t}@/as trgﬁpe

1ng§\da 1@6 4@@2 vegs 1dentified by the reaction of carbon dioxide
with phensmagnesium b for enzégc aci@

The re concern;n@the Qstrlbug%n c@he %s%'ve substance and the degradation products and
recovery are summ&@sed 1%Tab1 NG NN %@4 2,9

@?
@/
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Table 7.1.1.1/04-2: Recovery of radioactivity and distribution of the active substance and metabolites after
application of [phenyl-1-"*C]methiocarb to four soils after aerobic incubation at 20 °C

and TLC analysis (in % of the applied radioactivity). @o @
DAT | Methio Extrac- Non QdQ
Soil CHOIMO1 |M02 [MO04 | MO5 | M10 | Others” | 4CO; & ex- Ootal @
(d) carb tracte
AN
I BB 80.0 154 [nd. [<0.1 |nd. [nd. [0.1 00 @960 140 ~ [+00
AXXa 025 | 72.8 1206 [nd. |14 |nd. |nd [<01 [0 [95.0 |6 09 ¢
1 486 1358 |nd. |66 |nd [ndy [<0.1 |0 [91.9 °N.6 = J100.KY
3 17.7 1482 |nd. [182 |nd. |®¥ |nd. @0 86.5 e B [10@ | @
7 20 1349 Tnd 1305 |15 [md 03 Qa8 7@ 22y |87 B>

17 1.6 141 |03 [25.1 [8.0@nd |13 & [113 [507 [5R6 (9.9
45 nd 95 102 27 |18 186 166X [@8 SI1 &429 Y96.&
60 nd. [1.6 [nd [32 @& [94 [N5 009 928 V459 |0.@
120 | nd. [06 [nd [09, [1.5 o127 S&90.1 353 6.1 [45% |08
I  BE 774 1171 [nd. [0.8°[nd@nda 1025 To@ [893  [37  ([1000
025 | 688 |17.7 |nd. |48 |@p¥ 1@%% n@® |60 91.5 o) 551@9&397.@%°
I 459 1337 |nd. o231 4ad ™ed sad N02 AM932 |86\ g;%
3 145 1322 [n.de>32.5Y1.5 gpnd afnd & [1.2N |8 [2¢.7 5
7 0.8 1138 [n@ [3%8 [4& |nd 0& ey 1897 854 Y974
17 nd. {09 (R A ot (33 4P N9 Q48 Q[57.19 [96.8
45 nd. (05 Qnd. |07 104 NI5 &4 S730.5V| 7.7 [55 |95.8
60 nd. 0@ [nd 0207020624 |3 |40 57.8 199.5
120 | nd. | [N % 029 104 |n@> 386 [¥0 9.9 (926
] 0 80.0 1Y5.2¢nd. [G9 lad lmd. |63 00 974 126 100.0
] 4a 025 | 5939|2839 1n.d V4.7 oFhd., |nd  [<0.1 S]0AN |9%6° [4.3 97.0
I 30 (484 |nd. |11 | ndgy [ n.ga>] 0,1 0% |2 [73 95.9
3RS TN T T [ad [0 47 LR 0 124 [97.0
7 @43 272099 219 NU.8 Ked. 102 QD61 N[66.9 250 [97.9
17 nds (39 nd 7.5 118098 oF1.1 o« [19@& [33.8 [418 954
167 | ad 7 [pd. (68 0N 7R 1040388 103 426 [92.6
&) | d. .7 Iod. 408 ol 3y | 2 177 424 100.2

P20 @ n.d 03, [nd, D4, A5 D6 Bd Y235% |56 372 |66.3*
0 849 [ 1407 n.g)| <00 nd. Ind@|0.2 @ [0.0 97.0 [3.0 100.0
025 | 298 B (08 [ gy [nd> 0.1 952 [3.6 98.9
| ol 316 M0, nd 17 «dod. |[nd Pad 0.3 972 |45 102.0
3 7204558 & n.de T12.33Yn.d. Apn.d, [h.d. 1.0 924 [59 99.3
7
17

BBA22, @

& | N (&Y |1 (233702 [ndO]0.3 2.3 87.5 105 [100.3

Q. W8 @] [ A8 [ &8 [ |20 148 628 [21.1 [98.6
Q15 © nd. 1.6 $<0.1N33 490 132 |<0.1 390 [285 [31.5 [99.1

60 nd@ 08 n.%\%.s@;@z.s@%.zt n.d. 491 [165 [303 [96.0

& 120 0% 53 |nd 580 [9.8 312 199.0
DAT = di¥s after treatm = novdetgcted Q
1) all sults OfVOldtll dmc pourggy (othef@an CORQ) were < 0.1 %
Va%@ not reliable d durm 02 libsgation
MO1 = methlocarb@ljoxlde & noc@') sulf(Qe MO04 = methiocarb sulfoxide phenol, M05 = methiocarb sulfone

phenol, M10 ctioca eth suh‘oﬂ@ Q
SIE e

Q

CA 7.19 1"2 %nae@c degradation

@
Tl@ rout@@ degradat10§f methiocarb in soil under anaerobic conditions in the dark in the laboratory
was ated during the Annex I Inclusion and was accepted by the European Commission
(Commission Directive 2007/5/EC). The following study is included in the Baseline Dossier, no new
studies have been conducted:
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Report: Kca 7.1.1.2/01; | G : o:0: M-004134-02-1

Title: Fate of methiocarb under aerobic and anaerobic soil conditions ° @
Report No.: MR99206 . @ Q
Document No.: M-004134-02-1 @\ Ko
Guideline(s): EPA Ref.: 162-1 Aerobic Soil Metabolism; 162-2 Anacrob@@oll Metabolis@ @
Guideline deviation(s):  not specified A S . &
GLP/GEP: no % L «© %
A ~ 2
©) & S ©

. . . o S NN

Previous evaluation:  In DAR for original Annex I inclusion (200 (TS é\g o

o . ~ & | o
The anaerobic soil degradation study 5 19% M- (&4134-62-1 %
evaluated and summarized by the former RM ited Kilsliﬁm in @)lume @x B@B.8 he

DAR, July 2005 (public version). A copy of tlg{s sum@gary i en l@ﬁbw %@’ ©© N 2,

7 S °
MATERIALS &% \@ \@ Q A & © @’ o
AR - S RS ¥ S
1. Test Item @ K\ %@ AN ) %\ N é\a S
@Q NI @Q § @ ©
Test Item [phe%—l—”(%ethlmarb % ®\ S S KN
Description: Not stated ¢ ) & S &© ©© ©© S
Lot/Batch: %ﬁsta‘c{iN v @:@ ©@° Q IS
Specific Activity: .33 MBy/mg 3.7 gCi/mnﬁ) AR o O
Radiochemical Purity: ¢,98 %Q @ © N %
Chemical Purity: " Ng{ stated? E I I S
X N 9 S) @ °\© é &% °\®
2. Soil S @% o $ & RN
S - & @ @
& Y @ <

The soil charact@tlcg@e su@ar%&ed n T%%l \1.1/01@

A study was condu@ed oﬁmne SA soﬂq%t 2& in dalk@r up\?@ 217 days. Except for the study

duration,, i@as camed@t aceytli SETQC (1993), th@USA@PA assessment guidelines (152-1,
1982), in accord the nciples of @ e st was carried out under aerobic and
anaerobic condltlo AN "Zfe,ro iazghase he &y report€s under KCA 7.1.1.1/03. Except where
stated below, the hodoﬁ% identical t@he aeé@%blc %ﬂodologies described earlier.
At approx1matel§@one f- llf nde@robl&soﬂ nditi (14 days post-treatment), two of the four
[*C] methiocagp-trey so mpl& attac@d to ¢ floWthrough apparatus were flooded with 100 ml
of pH 5 hlg@urlty@ate wld re%?ich Ao theftow-tyough system. These two samples were used to
monitor tile radioactive 1 dugmig, af@erobi@incubation. At the time of flooding, the flow-
throug paratus was%dapt@ to al oW n@[ gax(nitrogen) to pass over the two soil samples. The
exiting nitrogen wa@asse%thro eth@ne glycol to trap volatile organic compounds and through a
solutioh of 1 N KOH to é?p HeQr. InQdditids; eight ['*C] methiocarb-treated soil samples were also
flooded with 100sml of hig rlty@ater & 5) purged with nitrogen and fitted with ground glass
stoppers. All gg1 sagﬂeige pg@d in Qaboratory hood and maintained at a constant temperature
of 24+2°C. @ @

S Q
The exig t10n eth ds us @/ere essentially the same as for the aerobic phase of the study reported
unde@éCA C\ 1/ sults for the anaerobic vessels are presented in Table 7.1.1.2/01-1.

Tzﬁﬁe 7. @2/01 1: Dlstrlbutlon of the active substance and degradation products after application of
[phenyl-1-'“C]methiocarb to sand loam soil - and incubation at 24°C under
anaerobic conditions
(values are given in % of the applied radioactivity, mean of two values)
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Days after | Methio | MO01 | M02 [ M03 |M04 |MO05 |“CO, |Extrac- |Unex- |Total
flooding carb ted tracted
0 55 24 0 0 8 0 0 87 6 93 @
15 43 3 0 31 5 <1 <1 82 10 92 &)
29 37 2 0 37 3 <1 2 80,9 10 | 9@ S
64 27 1 <1 47 1 <1 4 Ty 12 B . N
MO1 = methiocarb sulfoxide, M02 = methiocarb sulfone, M03 = methiocarb phenol, %()4 = mclhiocarb@lbxi@@
phenol, M05 = methiocarb sulfone phenol % o\© 2
& S
VC@ @ & S T @
N S A
CA7.1.1.3 Soil photolysis @ @ O R S &
@@ Q & &

2) @
The route of degradation of methiocarb in soilder photo \c c%ﬁdition@was %ﬂlu@téﬁz dug:ié% the
Annex [ Inclusion and was accepted béthe @rope\aﬁ Cmmiss@?n (@nniss})n girective

2007/5/EC). The following studies are incl%ded iq%ae Ba@§¥ine @sier@ @& @j @§

WIS DS ) §
e O oS %
Report: kea 711300, @ M-@g@l 22-
01-1 o %,
Title: Soil surfae{@%hot ly@i; 0%1\4C] surol '\atur§unli @Q o\w\?
Report No.: M5991 @ %, oy S @ S @ Q
Document No.: M-004322-0T=] & @)Q @ é
Guideline(s): 162-%@Ph0%16grad@§§n ongSoil; Ups. Emfi%@nmen@@@ &
Pr@ectior@gen%@uid es (Subdivision N; l“@-}) @ y\’@
Guideline deviation(s): AN @ Q> NS
GLP/GEP: w0 & o O F .9 K « - ©
ST e S e
& & 9 Y @
. - 5 S @
Previous evalua@: g@DA«&%or ori 105). §

Q

The photol sisb on §§ study
was evah@ d and summarized.by

the DARS July 2005 (pijblic § S

SRS

MATERIALS @@§ s SN

1. Test Item & " ¢ .
N .
Q © ©© A X @\

&

Test I‘t@ %@le- K nhiocal¥
Description: \@9 t state é 5
LotBatch: § @Not @ed N
Specific Activity: > 33°§%pCi/n§%ole©©
Radiochemicgl, Purity: &%.4 9 Q&
Chemical Pgrity: %“ ot sgated

N @

&p
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L N L9
hemfval @[y @4%) under natural

ccoggmg tq BPA (161-3, 1982) and
ples @ GLK The soil properties are

Methiocarb
2. Soil
Table 7.1.1.3/01-1: Physico-chemical properties of test soil @"
Parameter Soil & @E@ v
Geographic location SN @®
- city * Q N
- state % o © § %@9
- country \(@ USA NS S @
Soil taxonomic classification (USDA) &2 O D y\g@
Soil series & O™- R RN ©@ (&©
Texture class (USDA) Qg @andy loam &@) < @
Sand [%]  [50 pm — 2 mm] > 2 Q& | o
Silt[%]  [2 pm— 50 uml] Q D 965 o D NS
Clay [%] [<2 pm] 16 Y N23%, & NN
pH O F & @ F & < [ .
Organic carbon [%] ! L9 RO0T6 o S @}
Organic matter [%] R QO 45 O §
Cation Exchange Capacity [@eq/108.g] O, N Q" 16 @% (&\’ ®)
Moisture at 1/3 bar (pF 2 %)%, S K gy 88 S QL |
75 %at 3 bar Mostgla %] @ S T S O & S o2
Bulk density (disturbcﬁ% [gegg] & O @Vf 530 O
USDA: United Sta epdb@l%ht of Ag@culu@? & @)Q N @J/ 5
| caleulated as: OM{%] £ OCT%] @@9 N \@2 o ©

©)

nyl-1- @@
déloam &vil

an%@oam i

The photodegradation ° &f@

sunlight was investigatgd o
SETAC (1995) gujgilines,

summarised in T 7.16%3/0 1—\@ § \ Q& & @@

O N S NI
Soil was initf @wd @assedgliro @a 2 Sisygm m@e th§aut claved. Individual slurries were
prepared for each té&¢ plat&and 1 plates wegg leaV1 a %orm layer of soil approximately
0.5 mm 1»1% ickness. Te@,t ma %ﬂep ﬁtm &ch that each plate was dosed with
9.32 x&i@ dpm (28 g) Th@ so@ in e exposed to natural sunlight in a

controlled chambe@g Ke& ys"a\U SA @tituden38.05oN). @?k controls were incubated in parallel.
Air was drawn th§glgh theé chagprber f&colle@a vola@es. uphcate samples as well as dark controls
were taken for aff@lysigD)3, 1 ncL ?@ﬂda ost S Siment.
Soils were ex@actedQvith orof&%n/m@lanol The radioactivity was determined in all
samples ané@he ex ract@@nal ed b PL& and@LC methods. Metabolites were identified or
characteriseyl by comp%lson vﬁiut tlcée@ren&@éompounds

The ggults are pres&@ted 1@ able;gg%l 1. @’ @\Q
R o
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Table 7.1.1.3/01-2: Recovery of radioactivity and distribution of the active substance and metabolites after

application of [phenyl-1-"*C]methiocarb to thin soil layers of a sandy loam soil under

natural sunlight conditions and in the dark (in % of the applied radioactivity, meangfn @
Y @ &
Sampling Methiocarb MO1 MO04 Unknown Unextracted Qal 9
Day 0 87.9 n.d. n.d. n.d. 0.9 88 9©®
dark control 96.8 n.d. n.d. 1.3 O 12 992
Day 5 79.5 13.7 n.d. 0.4 Q) 42 ¢ %@ 2
dark control 91.2 0.9 n.d. 3.2 15 °N] 2 90.8 &
Day 10 74.2 15.2 1 6 0.8 @ 99 €y | N101.5Q
dark control 89.7 34 v 0. }\Q 4.1@© § I §
Day 15 64.3 42.8 n. l&] i R @b &
dark control 88.0 4.5 : Q. @7.4 é ©0.8 &
Day 20 61.3 23.8 9.5 08 @ 16.¢ © @ 102
dark control 92.1 34 X n.d o @ ng> @ 8.% . ﬁ
Day 30 473 21 & & L & @ % 93 5
dark control 75.2 RN . M Lo © 0 S| Vo
Sandy loam soil: 48.02 % sand, 49.65 % silt, 2.33 ‘h&gﬁy oi"ggmc cathon 0. 7&}3 § @ @
n.d. = not detected N @\ & & N & %, §
MO1 = methiocarb sulfoxide; M04 = methloca@@lﬁ%ﬁ%\)hen% @ @ @3\9 N Q)
RIS 2
Report: KCA7 /og% 1\/@-@,&1883&9-1 § S
Title: [Methi rb] otolysis of m@hloca@ on s@ rface SN
Re : % © @)
port No.: MR%@ & < @ N ©
Document No.: 4188 IEEN) @ S °N 9
Guideline(s): ? Offjcial Jouf@al 01§ Eurdgean C@ﬁmunfﬁes Q 17@N) July 22, 95.
%Coml@ on ]@yectw@ 5/3 am@dm £ ouncil D1rect1®91/414/EEC
Q7 cond@hing pla gof t pr {etion p@duc n thegMarket: Annex I, Fate and
@ B haviou the%@wrom l/VI/@ -EN, 7.T.1.1 e%011 Photolysis; SETAC-
N) ropc *Rrocedbives fON@SGCs r1 1ro nta R % and Ecotoxicity of
@Q ©\P sticides, March 19 Sect«i@ il Pl 1y51s:§® U.S.) Environmental
@ @ rot@tlon z@emyﬁgesnm sse, ent §§§ 5 Subdivision N, Chemistry:
gﬁrom@qtal Fate § lg\ Ph egrada 0on S%gg ies on Soil
Guldelmeoi@latlon(s) Sone X
GLP/ es
Kt - @ S <
$ QO & i é& %
Previous evaluatf@n D @or 9&1 al %nne;@, 1nc1n (2005).
@ o .0 @

The photol?@ on %ll
United Kingdo

@02, @041@3 01-1was evaluated and summarized by the
o@h’le %@mex@, B.8 of the DAR, July 2005 (public version). A

W.

o,

former
copy of. s summary, i F@glve@elo
S

Q

NN
\% > @@ \@ Q@ §\
MATERIALS g~ N
1.T tlt@ \%%ﬁ § @
. Test Ite
Testk@m @\enyl 1-"*C]methiocarb
stated
13824/1

Des Yiq‘rptlo
2&1 ct1v1ty

emical Purity:

Radi

Chemical Purity:

3.73 MBg/mg (100.9 uCi/mg)
>99 %
Not stated
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2. Soil
Table 7.1.1.3/02-1: Physico-chemical properties of test soil O\@ @§
Parameter Soil @b @® @
= &
Geographic location N
- city !% . § § %@)
- state @ Ind{ana PO QIS
- country v IE@A < D ”\7@ @
Soil taxonomic classification (USDA) & Typ@ﬁrgudolls -~ [(\@ S Q)
Soil series Shivhe sandy 10331@ @© @Q}
Texture class (USDA) Qy %an%oam@ @ L @&
Sand [%]  [50 um— 2 mm] o) & e D NS
Silt [%] [2um—50 pm] & 9 Y R 264 S %o
Clay [%] [<2 um] C ¥ & o W & o |8 .
i AN DR S D
- in CaCl, IS TS D Y7 © §
- in water @ ‘N @ S Q" 6.% BN O
- in KCI R X © & &
Organic carbon [%] ! & RS NN D2 Y 2
Organic matter [%]' X ¢ 2 QO &7 .91930 ©) S
Microbial biomass & day v o @~ 66/2589) &Y
[mg microbial c%ﬁn/kg S%ll] w S . @JQ & @ é
Cation Exchange Capp%kty 1@@%?’100 @ o RN 2 &
Moisture atoﬁbar (pF2.5) @] @ & N 1488 &
75 % at 13 bar M&ure ] . ¥ QO & MEES
Bulk dex@¥y (di@rb§[é/cm% §’ @\ O A5 O
n.a. =gQvanalyged, n.d t dfeted @
GP § 1@&10 Iﬁgsysterg\f \ °\© § @} @@
d Stat;&Dep Yement of@? ”\a& § v
@rlcu%{? @ ©® @ @
& ' calculated as: tOﬁ(/l (%8 OC &g X 1.% 08 @ @&a
' BIO-AB v @‘% @’ & N
A& @ @ - O .0
The photodegrada of [“ﬁhen @ 1 Qethl@%arb ( 1oche%1031 purity > 99%) was investigated on
a sandy loam sot at 2 dinggp'E 61:321982) and SETAC (1995) guidelines, and
in accordance gyith t 1n0é§>es of P. @‘xe so&§rope@t s are summarised in Table 7.1.1.3/02-1.
Q ©) \ NN
The soil collected fr th ld ped@g) Gerf@any and stored under vegetation in a greenhouse

ina lar@ontamer (abput 1qF). Al@ahq@ of Kﬁ?\)’ut 500 g was sampled and stones and plant parts
were removed bef@@the %)11 WES, gent&%}alr—od?@d and screened to < 2mm. The soil moisture was
dete{%’med and aliuots afsdilgg 1V211@f M were weighed into the test vessels and adjusted to
a moisture level Corresp@dlr@ 75@ 0 tl@ /3 bar MWHC with demineralised water. The dose rate
was 2.59 pg/&ll ( ry su e)@mes@nding to approximately 120 g as/ha (calculated for a soil
density of 1 &%/cmd 2 deﬁ%h)

“C-methiag rb ap d t he s@ace of the soil by dosing aliquots of 200 ul of application
solutlo sm us1@ a pipette. All the vessels (except the day 0 samples) were then closed
and ﬁ&g wi rapéch 3&ts for volatiles.

Theswil t @laye@rwe ontmuously irradiated with a Xenon lamp simulating the natural sunlight
( test Q e spectrum was cut off at wavelengths below 290 nm and the light intensity was 1839

mW/nJThe temperature of the test system was maintained at 20°C + 2°C. Duplicate samples were
taken for analysis 0, 0.25, 1, 2, 5, 7 and 9 days post-treatment. Dark control samples (single samples)
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were taken at same sampling dates. Irradiation corresponded to 46.1 environmental solar days at an
intensity similar to the conditions in [ l]. Az, USA (latitude 33.3°N).

The soil was extracted with acetonitrile:water immediately after sampling. @ @é
Any volatile organic compounds in the polyurethane plugs were extractedswith ethylace@y} an(@y
radioassayed by LSC. The '*CO, absorbed by the soda lime was quantlﬁed LSC. Themo@f
non-extracted radioactivity was determined by combustion LSC. @’ I \
@)
The extracts were analysed by Reverse and Normal Pha@TLC to det{%ﬁne the co@ntrat’r@m of @
test substance and the degradation products. @ K@
The total recovered radioactivity ranged from 97.2 toQ 03.8 % of ﬂ@gmount appé@d 1@ 1rr@ate Q)
samples, and from 98.0 to 106.0 % in the dark con@s The res@ are presen&@m Tab 7@@ 3/0gy
2. @ 9’ Q & @&
&5 @ & &

Table 7.1.1.3/02-2: Recovery of radioactivity al(é%ldlstr 0 lon (f&h %iwe sub .\, anc métaboliteSafter

application of [phenyl-1-14 ethiocarb @ in sélay fsalf@y loagy underNrtificial

light conditions and in th%dark % %, of&he ap@ed Kdloact@uy) © @% @}

E N 7 S
Condi- | XPOSUre @ : Q s gon— :
. tim methiocarb | MO1 | M#Z ? M M OthgrsT C Extg@ted Q Total
tions [ dayZ] cHoe @ MQ . é@ ﬁ\@% %ﬂ %9 @ tracé)c)d
. . d. d. dond. [ Spd. 9102. . 102.2
0%5 9?)5 3"1)]@ na?@ kﬁd? G n'l? §n'1§1 §a§l &QQ; g§§9 gogé»Q O%% 181 2
' D, |. @ S, '
frradis 1 342 2 LT | Q07| 67| nd ] ng 1602 (v 33 | 1038
atod 2 183 514 2.6 éi»\.z {75 @%g. Q] @951 5.5 102.5
5 158¢ |31 3.1 1.5, @6.1 | U5 | 33 @8 83\\% 8.8 97.6
7 167 %.9 2.9 1 23&@ 0.9Q>"2.6 Y 8.k 11.0 | 100.8
9 0 0 |eu | O | 7] ] & | g6 7%) 126 | 97.2
0.25 7.8 Psagvhd @nd [S96 |wd | nd [@ 034 0.5 | 106.0
I 93.28, | 9. n.§ n.d. 0.%%(1. d%n.d. o 0lg, 1038 1.0 104.8
Dark 2 @ 8& | nd” | q@ | LA n.(@y n.d@] <0 101.0 1.9 102.9
control 5©© @ o183 §§.d. Yé? -~ § < | 992 2.3 101.5
7 Q4297213 %d D8 |Qd. |Qd. |@0.1 | 99.1 2.4 101.7
&) 68 6 1202 nd\| n®} 3.8 Pndg, nd.gp<0.1| 948 3.2 98.0

3 values at samplin ©are n orti ue to the extr: ein, ﬁowe \tand overnight at 8°C
p g p g

n.d. = nét ¥etected

MO1 = methiocarb sulf = me@ocarb:@fone S MO03 I§lethlocarb phenol
M04 = methiocarb sul@lde p%enol hlocar‘@ﬁetho ulfo%
&

O & @
@ ~
5 ©§°\%§o@@@®
@ o@Q@@\%
N )
Q%@@&\
N ey €8
e oo & g
@K\%é@%@
%o Q
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Summary of CA 7.1.1 Rout of degradation

Based on the results of the laboratory degradation studies investigating methiocarb it was clegtly
demonstrated that methiocarb is rapidly degraded in soil and thoroughly metabolised to thésfinal &
degradation product carbon dioxide. Major metabolites involved in the degradation are mefhjocarb
sulfoxide (MO1), methiocarb sulfoxide phenol (MO04), methiocarb sulf phenol (&%5) @1
methiocarb methoxy sulfone (M10). v N

& & @
The degradation pathway of methiocarb in the soil i@hown in F@re 7.1.1-1?\;% sufmnary@f

maximum occurrences in soil of major degradation prodgcts derived gém laborato stu iey’is %@vn &@

in Table 7.1.1- 1. ® VT
& « & VO s
Figure 7.1.1-1 Proposed degradation pathway gfymethiocarb in%l 2) @ o @}
@ o - v N
A AN
N
F PO
o &£ &
%>
@Q S ©§
&
©@ S
& s
%@)
$
)
AN
CHg
OH

methiocarb phenol (M03)

co,

methiocarb methoxy sulfone (M10)
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Table 7.1.1- 1: Summary of maximum occurrences in soil of major methiocarb degradation products
derived from laboratory studies (in percentage of applied radioactivity [% AR])
Degradation Product Aerobic Soil Anaerobic Soil Soil photolysis é : @
[% AR] [% AR] [% AR] - @§
methiocarb sulfoxide (M01) 58.8 249 B 572 O
methiocarb phenol (M03) - 47.0 q - & @
methiocarb sulfoxide phenol (M04) 35.8 - i 288 N
methiocarb sulfone phenol (M05) 19.8 - §\ @} S
methiocarb methoxy sulfone (M10) 132 oy - g - é\”
DConsidered to be residual from aerobic phase of study V Q@ @@ § %”\g@ &@
© y Q& &0
g Q © & @
2 & 8 @
CA7.1.2 Rate of degradation i 1n s@g@? @ N @y 6\ w\?@ S
9 N n IS ~ RS
R S W

Methiocarb was rapidly degraded in soi %gél er a% ic @d an@blc onditions. T@»kil@mo@h
P : o ;

and DTS5y values in soil of methiocarb a
and trigger evaluation (best-fit) as as,_the fo tion_
g

products are summarized in sections eX 7. lﬁiQﬁ 1 CAST1.2. k2. N N
SO Fe&de,
TS LYY S s
CA 7.1.2.1 Laborato@zy%tud@s @@2 (] @ @ ©© @Q S
CA7.1.2.1.1 Aerobi Qegra?iatm@of the@)ctlv{é sul&ﬁ%‘nce@ S é
5 @ @ (%od N L 9 2
23S L &
N ) v O @
< = _ SN
Report: KC 172 g@n e %1989,«%%04134 02-1
Title: @ Fate 6f m robic s€d condfons
Report No.: 9920 @
Document No.: @Q \@%04{&% 02- 1% é@ @& <
Guideline(s): <O 6 P ef.: 1 1 %&@)10 Sel Mel@ohsm§2-2 At%ﬁeloblc Soil Metabolism
Guideline dew@on( noggpeci%d o\@ @@ © %@
I LRI
A & .9 @7 o O %(
Previous evaluatio In@AR origitml x | jrelusiomy2005).
§ el A 1 e
Executive Su mary R ep o) @@er I@A 7. § 1/ QDTso and DTy values were subsequently
determined a@zordlr@ to Kiémetw@and ar%prov1$d in KCA 7.1.2.1.1 /03.
L
@ & & 7

Report: \ K 7 1. &1/02 5 2002; M-053610-01-1
Titlg™s AQrobic, d@'ddc stabolism of methiocarb in soil
Reportt No.: @R 05 / 2 @

10—
omm%mon )E 1ch\ e 95/36/EC amending Council Directive 91/414/EEC

Document No.: @° M-0

Guideline(s): $ %
&>

erning the pégeing of plant protection products on the market, July 14, 1995;

@& @Q urope: Procedures for Assessing the Environmental Fate and Ecotoxicity of
N Pestiydes, March 1995
Guidefiwe dey @wn %@ noRg
G &EP@@ I
$
Previos @S evaluation:  In DAR for original Annex I inclusion (2005).
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Report also under KCA 7.1.1.1 /04. DTso and DTy values were subsequently determined according to

FOCUS kinetic and are provided in _.; 2015; M-535501-01-1.
@ @

Report: KcA 7.1.2.1.1/03; | GGG 2015; M-535501-01-1

Title: Methiocarb (MTC) and its metabolites - Kinetic Evaluatlo Aerobic M%"ohs@@
Soil According to FOCUS Kinetics S N

Report No.: EnSa-14-1290 % o & @

Document No.: M-535501-01-1 © {N N %

Guideline(s): not applicable V @ g}’ Q\ @

Guideline deviation(s):  not applicable ©Q @ N) é\ﬁ é

GLP/GEP: no o é\ﬁ Q @@ @%}

$
) R o
s LS, &
Previous evaluation:  No previous evaluatiq& subn%%ed fosthe z&@ose@ach@ubsﬁ%’ce T %al
Q @ X Y
Executive Summary A\ Q%%” @© Q@ S @@’ é @7 @& )
RIS I e
The modelling and trigger endpmﬁTS@x%lue&%nd fg%nat;%@ fra \ns @§ met car‘t@md its
metabolites are summarized in Tabl 1/03 fand le 7502 -2, ) ©
Methods are described in this se@n as well as resug or t@hlo , for&he r@@]ts oritmetabolites
see CA 7.12.1.2. ) >
o .~ v Q SN
< % @
Table 7.1.2.1.1/03-1: Degfzﬁdatl%para %rs of methigcarb afid its n@taboh@ m(%ellmg endpoints)
1nclud1ﬁg norn@lsah@} Th reviation ff denoge\g r@on raction, and FC is field
capacity % . S %

@

S 3 @

%

\"
Compound § & § Q@TS()@ §9B’l};5é);%gé(; K\ 2
S

SO T B aays] Y Oldayip & ]
MethiocarbdMTCR 551 @21, 8 %
Methioca@sulf%\fde %U AR & @V S @

5.1 1.000 mrc—

(MSO, &401) N@ @ %&Q 03 @(77» \@%? MTC—MSO
Metkadcarb sulfoxide Q
phéiiol (MSOP, M64) - & # 68 O | \@ 1.000 mso—msor
Methiocarb sulfene & M, k
phenol (MS , M5 ) @§ @\5 ?10\\/@2 Q f\@ 9.9 0.491 msop—msoop
Methlocar@meth@¥ N [N ©\ o @
sulfone (WM, 1@10) @Q 3, N 31&& S 27.6 1.000 msooP—mmMs

Dgeometiyc mean of n valued § @%: © @

Darit mean of n @ues Q .
@t % N @§ ">
Tahg\\'\'/ 1.2.1.1/03- Z%Begr dation a@lme@s of <%{@hiocarb and its metabolites (trigger endpoints)

Compouggt & @ S n DT50" DT90"
LM [days] [days]

Methﬁg}carb@Tch@ o 5 13.7 55.8

Methiocaghsulfokide (MSO, MOI) 5 15.3 56.2

Methiogarb sulfoxidesphenol (MSOP, M04) 4 16.7 55.6

KMethiggarb sittfone ptienol (MSOOP, M05) 3 22.7 75.4

42 Metliiocarb methoxy sulfone (MMS, M10) 3 49.8 165.5

”@mmum of n values
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MATERIAL AND METHODS

The aerobic degradation of methiocarb and its soil metabolites methiocarb sulfoxide (MSO, 1),

methiocarb sulfoxide phenol (MSOP, MO04), methiocarb sulfone phenol (MSOOP, MQ5)K and s

methiocarb methoxy sulfone (MMS, M10) was kinetically evaluated based on the laborato ies o
B.; 2002; M-053610-01-1 on the soils BBA 2.2, ,

M- 00413@2 l@n the

and
soil

from Germany and L.; 19
from the US. %

-

The kinetic evaluation was performed following the rec‘.mrnendatl f FOCUS 06) F Qg S x@

(2014a) to derive DT50 values for modelling purposés and trlgge pomts -\,, @ th&©
statistical evaluation of the results was carried out \%@1 the softwa@ GUI V% &1 @
= X 2

For the kinetic evaluation of the data a compartment ;,mod as d%velo@d ba on %l&e p ‘&sed
metabolic pathway shown in Figure 7.1.1-11 dln@%{ e met llt'g%’met@ollt%?ethlo\arb %omde
(MSO, M01), methiocarb sulfoxide phen@% SO&MO @ne&@@’arb Sitfone p n(&MS MQS’)
and methiocarb methoxy sulfone (MMS 0).>,

Four different kinetic models wer %mp (%sed gle & st- r (‘SI%) st-order m§ ple-
compartment (FOMC, Gustafson-Hofden %]ge ho@my § le fitst order
sequential), and the bi- exponent1a delf@FO& do ﬁ @rd rall Tl§ ost &ppropriate
kinetic model was selected on th‘@oam of a talled@latlst an@ms d1 1suai%ssessment
goodness of the fit (chi? squa%@z) critgfion, &id si 1car@ of @met@ (t- abgkty)

The aerobic soil metabohsm of nigd h100§@ ca@e cha@ctenz%d by@he prg@)sed@ietabohc pathway

shown in Figure 7.1.2.1. &@ © g . %,
Q ©§ @@ . § N ™ . §
Figure 7.1.2.1.1-1 N@bolié@ath@g of n@thioca@ %\ Q) é& &\
@

@ Q S R Ms.t%ocarb(7 9 &
S IR S NN - N
N @J@ %© 9 - %@ m@g © &@
i @ R iocary sulfoxide @ @j
& F§ T
SERSE- IR QS
Y& aod oy
@ @’Meth’ carb sulfc@e @
@Q NN S >
©@ S @@ N \p@nol([\ﬂi@
3 Yo F T o
& o & @ nb.>
@ % N M%%carb ne
\y\, % @§ @\@ @@enol@@OP)
@* AN @ &
s & S
@ N l\@h::carb hl:;t:oxy
& é’\g @@ §9 Q) sulfone ( )
@ @ S
&% @@ ¢§ ° o Unextr!ctable residues, mian
QQ @@ @ metabolites and vola,tiles
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Modelling endpoints: Pathway fits including parent and metabolites were considered for the derivation
of modelling endpoints for parent and metabolites.

Values were normalized to the soil moisture corresponding to estimated field capacity (FC) @©
temperature (Trer) of 20 °C and Qio = 2.58. The DTs values were calculated from the resultm%kmetl@a

parameters. @@
@

Trigger endpoints: © @

For the parent substance methiocarb, trigger (persistence) endpoints wer@rlved fro @e pal@lt on&

fits considering SFO, FOMC, and DFOP. For the me%@lites trigg@% pers1sten08@en ihits ¢ @
derived from pathway fits where possible or from dechine fits in e cases. F@ this (&the é
model selected from the parent only fits was used. @} g @ Q @@ @%}

% Q . g g
RESULTS o N & Q @ o @
@' 6 Y
N v
(SFO) “fo

"\
Modelling endpoints: As appropriate klnetl@ wer@ldengﬁ %ggle 1@’ ord@§ r ¢he soils
ﬁ a0 ol i (FOMIC) fithe il
wit ?%esul “Summatized iy Tableh 1.2.01/03
1& I umngloed BTaEACH1 2 CU03, & &

%\
For use as modelling endpoint, the all %%met@ meé@of na@iahz hal s{ges @net}@gcarb was
calculated to 1.8 days. >
Q @

@) .
& @6 § P &%
Table 7.1.2.1.1/03-3: Rate Bﬁlegraﬂatlo soil (a@’obw)‘ﬂabora@% stygles for%ethlérb (modelling
endpomts%)o\incluimg n%&hsaﬁpn Q @ & &
methiocarb Dark@erob&condlti@ls § (7 S R $ QO
) D
Soil type Lbel )" 1BC /%Y DDTs6/DToo DT o #% Method of
@§@ Pé? %WP@) § Q@‘r © 20% K (%) calculation
< ©” P | pFa/10ka"
Loamysand® ¢, p -\ 63§ %’/40\ N2/ 38 Q@.z @ 8.6 SFO
BBA22) 2O | & P i N
Siltloam® 7 |@henyl j.6 o 20/%40 o@\@ 1@@6 34 O Qg@ 10.8 |SFO
( ) o | oy @
Silte , QO phepyl |73 (20740 J064LAF 129 11.7  |[FOMC
( o\) o @@ o\ g\
) P ST o

Sandy loam® & ph 6457 @6400 i @@ 1.0 9.8 SFO
- o g o S & @ ;
Sandy loam nI(FT f2 TS (;@\ 165/766 [ 177 64 |FOMC
(. O R @
Geometrié@hean (if not@depe@%nt) Y @ N 1.8
pH dependence Q No
9 Medbyred in calcium cﬁ@rldes V
b) N%mallsedus1ngaQ10 of 2. %W@r equatio coeff@t of 0.7
9 % of soil water co, em at pF=2.5 or 3{ ama@ potental
9 calculated as DT9 Q

%002 l\ﬁ%ﬁ%l ‘"\9 @
9 %00413

¢ & &
& Q

Trigger enntS' on-pormalized values of the DTsy and the DTo were derived from best fits
| D&P in 4 soils and FOMC in one soil with results summarized in Table

kideti ch was
7.1.2 3-4
From t&sts at 20 to 24°C, non-normalized half-lives of methiocarb ranged from 0.4 days for silt soil (

) to 13.7 days for sandy loam soil (-) while values for the DTqo ranged
from 3.1 days for silt soil ) to 55.8 days for silt loam soil (-).
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Table 7.1.2.1.1/03-4: Rate of degradation in soil (aerobic) laboratory studies for methiocarb (trigger

endpoints) /@o
methiocarb Dark aerobic conditions & P
Soil type Label [pHY [t.°C/% DTso/DTeo | DTso Q%t. MetH@d of
MWHC 20 °C (@) cal&tlanof@
pF2/10kRa® < %
Loamy sand © henyl | 6.3 20 /40 1.1/ 4.7 L) |13  [DPFQPD
y pheny / & {w Q\ é’
(BBA 2.2) o v )
Silt loam ® phenyl | 7.6 20/ 40 0.8/83.7 Q Lig~ %@P %o
O
(I & S &9 @(m@ @Q
Silt® henyl |7.2 20/40 4/ 3.1 9 o 446 FOM
pheny Rig Q o 4TS &
( a5y NI N
) LS ol v O
Sandy loam © phenyl | 6.4 20 /40 / 4&\)] & N DFO
I SIFEEF PR,
Sand n henyl (6.7  [24/78 EEE %7\/%5 S <[22 © [Dfor O
y loam p . ° .
- O el PSS &
° On N D
Geometric mean (if not pH dependent) @v N Ry f\\ g}ﬁ & /§ ©
pH dependence OO0 N LD ‘FNo.s S £ 9
9 Measured in calcium chloride solution ¥ < v, N
Y Normalised using a Q10 of 2.58 and Walke%uatl@coef iciept of 0 é@ § &© Q <) N
© % of soil water content at pF=2.5 or 33 k@Bn matn‘“&potentlalf@’ > @ Q @ ©©> (5%
9 calculated as DT90/3.32 ESEERN @ & @° ¢ ®)
) | B.: 2002; M-053610-015% N S @ "N ©
g Leypso; MEQ@p4134- @1 @ K N 9
Ny L2 E I I S
v e O ¥ .0 &« \@
> TS e § s o &
CA 7.1.2.1.2 S Ael@)ic ad?atlon f metﬁ@oh@@ rg,kdo@ and reaction products
& & S <
O
Report: & «§ KEA 7.1, 12/01, @%2 MD384 @02 1
Title: . © algu d;&(ﬁ) of D0 valyes in so 01‘ 1@‘[1}10@4@@9 metabolites
Report N@ R 02 L
Docunter¥ No.: . @ & 54 02-1 @“ @ o\
Guideline(s): Q\) -& O (& S

GLP/GEP:

Guideline dev 1a110%§ %)
@ 3

Previous Xllg?lation IPA

v
Rep}rt:

Title: @° i its metabolites - Kinetic Evaluation of Aerobic Metabolism in
& .

Report No.: @ N a-14-1290 ©

Documen N —535@1 -01-1

Guideli @ not icable

Guigw de\@@mn(@ noapplicable

CIEGEPy, L

N
For md description see KCA 7.1.2.1.1/03.

RESULTS
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methiocarb sulfoxide (M01)

o

Modelling endpoints: As best fit kinetics were identified single first-order (SFO) for the soils BA@
2.2, , , and - and first-order multiple- compartm t (FOMC) fo@e soil?
with results summarized in Table 7.1.2.1.2/02-1. @ &@ @g

S
For use as modelling endpoint, the overall geometric mean of nonnal?g%g half-lives ©f meﬁoca ¥
sulfoxide (M01) was calculated to 5.1 days and an arithfifgtic mean o&l 0 for the f&%at\mfract{@n

@
derived from methiocarb. V Q @ % g
& N & Q S &
Table 7.1.2.1.2/02-1: Rate of degradation in soil a%oblc) laborat‘@f stl%les for&methu&arb su@xlde&
(M01) (modelling endpoints) i ding normaksatlon@ & @@
methiocarb Dark aerobic conditions & 2 @ R @ @Q N v
sulfoxide (M01) | The precursor from which‘he f.f, @hs d erived met;l@’carb@f &
D)
Soil type Label | pH? |t.°C/ %= | DI@DTe ¥ £ £ Ky DT afst O] Mefliéd oty
MWE@’ \\ @} /k&ﬁ @o Q\© (@v glculat@
S SIS N 2T D R S
O 1Y
Loamy sand © phenyl |6.3 @2@%40 2oy 6.3\421.06 1.0§L 6.3@\5> @Q 13.§ SE@
9 O © | O |
(BBA 2.2) o % I @@ Sl D Lo .
Silt loam ® phenyl @? 20 40 16/53 No . D2 o 15.6 9 'SsFo
S e © N @ "\@ 2
(I 2 P & § . . Q| x5
Silt® ph@gyl 7@ 20e40 @ 3 .8 . @.0 3.1 o s @)O SFO
T N AR S <
OIAN @
] S AP = Olg s &
Sandy loam © @© ph@l &.4 2&\440 & 8.]%/&49.4§ 1.0 12.4% 10.2 FOMC
S8ty Ne o 6 ,.@
(I e N @ >
) & @ O’
Sandyk@ phe@g&ﬁﬁ %@ ZA@SC) 15.3@@0.9 Q~0 @%11.8 8.1 SFO
% kg
(I &S p S h & Ry
) \ (S
Geometric mean (igjtot p epeq@t) Ro @ 5.1
Arithmetic mea@ @\i@ N @@ @ V @) @1.0
INAN Cy @Q ° ° )
pH depend&ce @ ©\ Q @ @© No
3 Measure Alcium chloridgsplutio @
Y NormaliSed using a Q10 of% and ker equatlon cien
9 % of soil water content a —25%3 kPa mgtric poélal N
9 calgutited as DT90/3 3%y N Q N
e) B.; 2002; M05361@1 1 @ Q
) p.L;19 00@%2-1 @

@
it eticsi%ere identified single first-order (SFO) for the soils BBA 2.2,
, and - and double first order parallel (DFOP) for the

Table 7.1.2.1.2/02-2: Rate of degradation in soil (aerobic) laboratory studies for methiocarb sulfoxide (M01)
(trigger endpoints)
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methiocarb Dark aerobic conditions
sulfoxide (M01)
Soil type Label |pH® [t.°C/% |DTso/ DToo | f. T k¢|DTso St. Method o@"
MWHC /k ° 2 calculatjo
ST S 7
p a @ @ %
Loamy sand © phenyl |6.3 [20/40 6.2/20.6 @f11.6 Sg)& Q\Q
(BBA 2.2) R 1o & .9
Silt loam © phenyl |7.6 |20/40 1.6/ 53 vﬁ @§ 15.6 .M S @Q
K @ S
(I < O | £
X \/
Silt® phenyl |72 [20/40 3.3 /4.8 Q ©° 9.0 ¢ SFO © &@
o QO @
@ S| @ 2
( @S el D Ly 8
) LA T P O S VS
R I
Sandy loam ® phenyl |64 [20/40 & | 774562 @ Q %© 99 O|DE 2 -
OIS O D Q
. kS
(I PN I SN - W
Sandy loam phenyl |6.7 2@5” N 15.3@’].0 S QN § &1 @%FO
- RIS NP
R 6 o » 1O .9 S$Es
Geometric mean (if not pH depe{\@ﬁt) N & @:Q @ @Q © @ A
. . R AN . 2
Arithmetic mean - 5 \J@ @§ (08 AN Q % &
pH dependence N 9 § Ne

&
® Measured in calcium chloridg solutio R 9 () @ oY N

® Normalised using a Q10 0@58 and@%lk@ti(@fﬁcier@] %\ Q & &\
i V>

9 % of soil water content =2.5 or 33 kP tric ial @
d: calculated as DT90/3. % N O\@ @é& @
) @MN@ (%é S §@%
Q ©
O\@ % %@ % & @ @ @7%
QO O X @7 < o
A @ \Q SN R
FEEFSEF &S
9 @ Y (S
S & S & 8
@ N .C & O @
S\ L 4+ 9 @
) @ @ Y . R
& SN & &
S @ &@\ O
@%
@ =) § Ny @Q
O Q & W
SN
@ O N
O Q
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methiocarb sulfoxide phenol (M04)

Modelling endpoints: As best fit kinetics were identified single first-order (SFO) for the soils BBA
2.2, _, _, and _ with results summarized 1& abl%@@
7.1.2.1.2/02-3. S)

For use as modelling endpoint, the overall geometric mean of normalized &alf-lives of @@J‘[hio
sulfoxide phenol (M04) was calculated to 5.9 days and an arithmetic mean@f 1.0 for @g fo@g‘uon
fraction derived from methiocarb sulfoxide (MO1). . Q \25@
Table 7.1.2.1.2/02-3: Rate of degradation in soil (aerobic) labgrgtory studies é?’methiocarbg%tlfo{d& phe@n@»

(M04) (modelling endpoints) including <R\o‘rmalisation Q@ & S s §@
methiocarb Dark aerobic conditions AN &@ é\a @
sulfoxide phenol | The precursor from which the f.£Was derived w@ me%iocarl&sulfox{ie @) &@
(M04) old @ RO &
: a) 0 g
Soil type Label |pHY |1.°C/% | DTo Dy el | D |8 o@thodtgg
MWHC @ @

#&ap oC WP @% calculation
Y & @ @%Z/I@Pab)@ S @% ES

Loamy sand® | phenyl |63 |20/ 40, i@}/s@z 1@ b&? O 03 |sFo S
Lo N
(BBA 2.2) R S N & O © & . -
Silt loam 9 phenyl |7.6 I30/40 © 3.4?11% 1.0 2.6@ @@\) 145 sf@”
@ 92 7 © @9 SRS
(I 9| - > 9 Sl
Silto phenyl |72 20/400,°|22475 10 £]2007 & 19.5 | SFO
| & N

@ Q& N
( N & @“ Ko @ @
' N | .9 @§ @@ O S ™ e
SN 8

&
@ N A
201407 | 16715567 | 14y, 13.9 173 | SFO

Sandy loam © @Enyl 6. 4
. Q @
o 5 O oV g S
. 9 'O

Geometric me@%f no@\ﬁ defendent)O & v O S 5.9
Arithmetic @ & & % \@ § - ‘”\9@
rithmeti¢ ¥@an N & Q) Ia9 Q@
pH depléé%nce @Q . ® < a° . ©§ v, . QNo
¥ Measured in calcium c! e solytion
Y Normalised using a Q@&.SB and Wal quati&%%efﬁc@ofo.é
I hope o i iy &
Trigger endpejnts: @®bes kirstics were ideqtified single first-order (SFO) for the soils BBA 2.2,

, d with results summarized in Table
7.1.2.1.@?2—4. Rz Q @ Q\%

i AN NG RN
B v S L@ @ N
N (g @\ R Q
@° SIS
PR ) SR
&4 <
S &
& Q
PSRN
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Table 7.1.2.1.2/02-4: Rate of degradation in soil (aerobic) laboratory studies for methiocarb sulfoxide
phenol (M04) (trigger endpoints)
methiocarb Dark aerobic conditions @ @@
sulfoxide phenol Q\ (@3
(M04) O @ &,
Soil type Label |pH® [t.°C/% |DTso/ DToo | f. T k¢|DTso o7 st. §%od @QQ
MWHC /k ° 1 @
ke 120°C @b) () Cli a%® N ¢
9 pF2/1QkPa N N
@) @] &)
Loamy sand © phenyl [6.3 [20/40 16.6/55.2 ©Q 10.8& S§ é\g §
Y
(BBA 2.2) & S o R @© @
: : ¥ 7 9
Silt loam © phenyl [7.6 [20/40 3 11.3 @ 14 SF©) @
WA K IS
(— o & P IS
Silt® phenyl |7.2 [20/40 2.2@@?5 @Q Q © 19.5 @% SF@ & °
‘&% SO Y ) § @
( I ) S $
N N N E O R Y S
) Q) 8 X N A
Sandy loam © phenyl |6.4 §940 @y 16§1§55.6§ @\Q § @Q 17.§ SE&@
Q 6 ® ® < N
(I ol «® & &Pl ¥,
Geometric mean (if not pH depen entﬂ) > & . - &@ Kz e ©
Arithmetic mean .9 Q @)}Q §@ B & < @ Ng@@
pH dependence N @ & Q 6@ S No o @
3 Measured in calcium chlo solutiddy” N
 Normalised using a Q1 l‘;(@58 td Walke@uaﬁo@@fﬁcim@? 0.7 §9 @ Q AN
o I : 2002 5361&—1 SN QO o & @
(CIENN AN N > D §
O L .0 O 7 g @
A S AN
N & & @ ¥ o & T
N & .9 R
SE®) S
§ RN > & >
@ @ § > S SE ~
@ 9O g © o .0 %
NI R
AN L ,%Q & @
& @ @ Y Ko
@7 °\ Q @ o\
Q A\ N @§ 9
& SN S
N (g @\ R Q
@° & >
PR ) SR
@ < Q & ©@
@ o
&
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methiocarb sulfone phenol (M05)

Modelling endpoints: As best fit kinetics were identified single first-order (SFO) for the soils BBA

22, . - I it rcsults summarized in Table 7.1.2.1.2/02:5; S
S)
For use as modelling endpoint, the overall geometric mean of normalized <®§f—lives of methiq
sulfone phenol (M05) was calculated to 9.9 days and an arithmetic mean 0@0.491 for @e fo@@tlon
fraction derived from methiocarb sulfoxide phenol (M04). Q ¢ 9
% o\ o\ '24\9

© & S
Table 7.1.2.1.2/02-5: Rate of degradation in soil (aerob@aboratoﬁies for met arbs@fon@%@ &@
phenol (M05) (modelling endpomts%?&ncludmg nor& isation. S Q @@ Q)
methiocarb Dark aerobic conditions < Q o & © &@
sulfone phenol The precursor from which th was derive&was n@%ioca@su]&(@%ie plegnol @
(M05) DS N LN O
Soil type Label |[pH? |t.°C/% 55’]'50/ 90 giﬁg\gkf §T50 43 @§ Methad of
MWHC% (EE)& @%dp @ 20 ch @ (XZ) @% Cal@? ‘on@& o
AN p@%ogp@ v IS
Loamy sand © phenyl 6.3 |20 2.7 @Q&% %%OO ﬁ] é\ﬁ @ SFo ©
(BBA 2.2) ,\&© % NN \Q § & § ‘ff’)
Silt loam © phenyl | 7.6, | 20 /\yi@ @/2%@9 @7 Q@U @© é@z@ SFO
(I NS & .o 7 9
Silt© phenyl €7.2 @0/%@ gﬁzsg v (gzs @Q@ < 1@@@ SFO
S ] 8 %
r o | e & F.p R
) S K ST I S B B RN
Geometric mean (i@t pH@pend&n %, . @V @@ 09%9 &
Arithmetic me@Q [,\© A (é% . O v\g& &\?{49§¢ %
pH depende%e\)j TN & o o\@ (§ © NQ?@
9 Measured 4 calcium chloride i0 X 7 < G
b) x[orma' RsinganO ofgz‘ﬁd ereql&gn coefﬁciento@ § ©\
o & 2002;1\4»&) 610-04- w @@% N . "
¥ & . %,
S ©
@@Q S @ & %@’ >
SEENERS < &
@ 9O g Q O @
Q0O S & b
9 XN & @
<) N @% y %o
@’ 2 Q SIS
S N A9
@ D
> N S S
N (g @\ R Q
@° & >
PR ) SR
& S @
LS Q
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Trigger endpoints: As best fit kinetics were identified single first-order (SFO) for the soils BBA 2.2,
%d _ with results summarized in Table 7.1.2.1.2/02-6.

D
Table 7.1.2.1.2/02-6: Rate of degradation in soil (aerobic) laboratory studies for methiocarb sulféne «§
phenol (MO05) (trigger endpoints) @@ i @ S
methiocarb Dark aerobic conditions @ o\%
sulfone phenol =N S L 4
pheno O o 2
(M05) © {\9 NN é\a
Soil type Label |[pH? [t.°C/% |DTso/ DToo ¥ f.f ke DT@ St. @© Metltod o 7 S
MWHC ik |20 2 culaﬁ@§ ©
@ 9 C b) ( < @
_ @% %Z/i%l’a S $ %}
Loamy sand © phenyl [6.3 [20/40 22%@;75.4 @r\ \@ 43®\ Sl:@@ N
AR AT S
(BBA 2.2) Q @ g}\g C% %@, 3 & —
: 5 ©
Silt loam phenyl |7.6 20/41%% 8\6\@87\\ @ &% @@ 9%% SF §@
(I @ I 9L O OISR 4§
Silt© phenyl |72 2&@% L7125 S K §9 N%.SéSFQ@)
R
r Q@@©©§&©§@©§\
) N IR A S S
. . TN S
Geometric mean (if not pH deﬁ%nderQ < & o S N G o
. . ) O | 2 - 5
Arithmetic mean N 2 § S Q° Ko $ @
pH dependence g\\a @§ ) o ({\6 °\@ @Wo % :\@
9 Measured in calcium chj@jde solution 0 N
b) %\\I/Ionnaliiad usillgaQ f2.5 ltd quk§]uaq§? oefficient of O@© @@ I @
> I > (g 014 « O S Y @ 8
F .o oF s D & @
A SRS
2 N A SIRS @ ©
S & & & [SEERSIIPN
A Q\@ \@ . IS \@ ® R
@)
§ RN > & >
o O ¢ .09 o O @
VOO & D
9 XN & @
=) % N @% y %
@7 N Q @ S
Q A\ N @§ 9
> S S IR <
N (g @\ R Q
@° & >
PR ) SR
& o &
& &EF
Y <
&% O @ N
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methiocarb methoxy sulfone (M10)

Modelling endpoints: As best fit kinetics were identified single first-order (SFO) for the soils BBA
22, . - [ i csults summarized in Table 7.1.2.1.2/02:7 S
For use as modelling endpoint, the overall geometric mean of normalized <®§f—lives of @@J‘[hio
methoxy sulfone (M10) was calculated to 27.6 days and an arithmetic meaii%of 1.0 for @e fo@@tlon
fraction derived from methiocarb sulfone phenol (MO05). N O o \245@

o & & & e
Table 7.1.2.1.2/02-7: Rate of degradation in soil (aerobic) laboratory @dies for met@ocar@lfon&g S

phenol (M05) (modelling endpoints@ncluding nO%@isation. é\a Q © &
methiocarb Dark aerobic conditions >) N & @ S N
methoxy sulfone | The precursor from which theX{f. was deriv@was(;{@hiocarb su@@e p%@@)l Q@
(M10) SRR SRS
Soil type Label |pH® |t.°C/% @)Tm@@ho Pk DTs ©@’ ®t  «Methddof .
MWHCS | &7 @ik Na0sc™ & p) O] caleliitions
SO AL o | s Y
S A I S g\ Q &
Loamy sand 9 phenyl |63 |20440 (12354182 B0 4235 & § 5 oISFO
: N
o L GRS I
Silt loam 9 phenyl | 7.6@20 40 @57/@4 W’ A s O Ko o[sFo
S 4° o 9
— s o 2 e,
Silt9 phenyf%.z 30/ 4 §z8/ &@@.4 Qs 403 $ &5 |SFO
( % S e & ¥ P & o - S
) S SRR SN
r‘@ g D & N) @
D ~9 p

Arithmetic me@© @© Q) @\ K@J o
pH dependefige v 9 ,@\% &

9 Measurgddntalcium chlorideGplutiodQ @ Q> AN
» Norm: using a Q10 of@S and ker equation c@ﬁcier}t c@] o R @
AN

o I : 2002: 06053610,081 % ® %\
Q@% Q @ ) &

Trigger endpoints? As hes identified Sil@ first-order (SFO) for the soils BBA 2.2,
[ withQesults&ummarized in Table 7.1.2.1.2/02-8.
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Table 7.1.2.1.2/02-8: Rate of degradation in soil (aerobic) laboratory studies for methiocarb methoxy
sulfone (M10) (trigger endpoints)
methiocarb Dark aerobic conditions @ @@
methoxy sulfone Q\ 43
(M10) S @ &
Soil type Label |pH® [t.°C/% |DTso/ DToo | f. T k¢|DTso o7 st. et%od @QQ
MWHC / Kap 20 °C % (XZ) Cul?l@ @)
L o N
) |pF2/1gkPa” NS
@) &)
Loamy sand © phenyl [6.3 [20/40 24.0/79.8 ©Q 12.@@ S§ é\g §
N 2
(BBA 2.2) @ S o R @© @
»)
Silt loam 9 phenyl [7.6 [20/40 | 2467935 | < | @ Qe Olsre, @
@S oD |l $
(I L P PO K i
& 4
Silt phenyl 7.2 |20/40 49.% @’ @@’ & [¥s SF@ I
% 16&5 N N @
S 5O .0
o SIESE SOk F
) @ & <\a D 7 ey & > ©
. . . d
Geometric mean (if not pH dependent!)& @ N L \} @@ f@ \&‘ w\\@
Arithmetic mean & N 9 @E@ {@ @® &Q § @Q >
0 . il S
pH dependence AR S KRN . @No 2 ©
3 Measured in calcium chloride solution S S (OF o 2
" Normalised using a Q10 of 2.58 4@ Walke@luau@efﬁf 0.7 . § @ y\?@
o |  2002: M-053610-01- N D @ < TS
5 Q .90 « )
S > 98 ¢

Q@ NN
& @ Q@ NS
CA7.1.2.13 @@Q %@\grob&c de&radaf&\ of {he active s

@@, K (539 & @
This anaer@lc soil egradatlon &udy was a@ntte T A@nex I (g;. ing and has been summarized in

the Basg@e Dossier. g}ﬁ @ ISER SIS
RS & Qv O
Report. O KeAT.18¥3/1 P. L.; 1989; M-004134-02-1
Title: N Kate of thl()eg}) un&? aerobic”and @lcrobic soil conditions
N 9 S
Report No.: QMRS @ N N

\
Document Nq & ©© M- 134»-091 Q) K

/

Guideline(s): ERX Ref\] 62- ]@mbl@ml V\é@@xbohxm 162-2 Anaerobic Soil Metabolism
Guideline geyiation(s): _not sp ed ’%’
GLP/GE 0 @ @

. : N @

S < % > @ &
RS

N DD )

Previous evalu@an InD lgfor @glnal nnex I inclusion (2005).
@

The anacrofiY sofl Ne study _ 1989; M-004134-02-1 was

evaluate(@&nd s@@mar e e former RMS United Klngdom in Volume 3, Annex B, B.§ of the
DAR, My 20 &c @) A copy of this summary is given under CA 7.1.1.2.
LS
S G
¢ g v

&

O
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CA7.1.2.14 Anaerobic degradation of metabolites, breakdown and reaction
products
The degradation behaviour of methiocarb under anaerobic conditions after application to soil sur @

is described in CA 7.1.1.2 (partly under aerobic soil metabolism CA 7.1.1.1. The major metab
observed under anaerobic conditions were methiocarb sulfoxide (M01) and m ocarb phen

S o©@ @@ %@

CA 7.1.2.2 Field studies ©) & 5> N
Lo . g @ o o O @

CA 7.1.2.2.1 Soil dissipation studies N ©Q @ S é\ﬂ o

X
Due to the results of the laboratory soil degradatior%%dles demo@ratlré%the rapid d r%an ©of @Q}
methiocarb and its major degradation products i%@i field stu%es werg; ot ré@nre\d@ % @@}
. ~
CA71.222 Soil accumulation stifdies %@ % @ ©@J ('S
i Duéto

The accumulation potential of methlocar@%ﬁ e&ggﬁlatéd%%un§%e ex I@clusion. Duéto the@
short dissipation times, soil accurnula‘u@% test;@ isn equ& fo@eth{);earb NS ©§

7 7

S NI e
CA7.13 Adsorptwn@nd %esor@on @sml @Q &© @@Q @@Q N
CA7.1.3.1 Adsorp«t@@ﬁ an@ des @'ptml@ﬁ &@ @Q % O é&
N @& @ S @ 2
The adsorption and desegp%on e?awo@n S f mhloca@%and fts maJ§1 tion products were

studied in a number of soils i tch@ﬂulhb@lm xR rlme@s using elther “C-labeled or unlabeled test
items. Adsorption des@)tl $%soth @e cai}llated@w l@ ar r@esswn analysis of the
adsorption or deso@on data acc@}hn the F equ@tion.

The calculated _adso Estants and\l rrefaglon ﬁm@%s @@methlocarb and its major
degradation %éﬂcts % hs&d in @A 7.1 1 @%CA %1 2.1 § An o%%rall summary is given Table
7.1.3.1- 1. S

5 @ 5
Table 7@1 1: OV@ 1 su ary @dsorptlon @stanﬁ@fmc® in soils of methiocarb and its major
de ada& roducts @ N N
Q\J’/ °\ @ @ FOC(ads) KFroc(ads)
% & @&pouﬁﬁ HmLg] mL/g]
@ethiolartb  ¢” . Y @ @ W 627 660
Dhnethiodarb }ﬁ@oxidﬁ\@/lo P & < 319 319
% methiocarb sulfoxid€ phexat (MO4P O 43 51
methiogarB sulfén® phenol (M0&Y  °s, 118 123
methidarb méathoxy sulfone M 10 "~ 181 189
% ﬁé J °
AN geo tric $ N Q &
ar ithmetic mean @ @ &©
oe (&gcgﬁ Q
@ v & ©@
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CA7.13.1.1 Adsorption and desorption of the active substance

The adsorption and desorption behaviour of methiocarb in soil in batch equilibrium experlments § N
evaluated during the Annex I Inclusion and was accepted by the European Com&msmn Dlrecéb@y

2007/5/EC. The following study is included in the baseline dossier: @ ©®
) > @§ %
Report: KCA 7.1.3.1.1/01; ; 1987; M-013287501-1_° Q
Title: Adsorption and desorption of (14CRMesurol by s <G Q\ @
Report No.: MR95032 @ N é\” é
Document No.: M-013287-01-1 @ Q Q é&
Guideline(s): EPA guideline 163-1 Leachijgg md Adsmpﬂo@Du@jﬂmn dlcs & © &
Guideline deviation(s):  none ng N \ @
GLP/GEP: no W o G %\ O @6 \% N
Q @ A NS Q
Previous evaluation:  In DAR for ongm%Anneg@ inclgston (2§05). o @@, é @ @& ¢
N SN &
MATERIALS @} R RN S
S N 2,

LT @Q . O X @Q @ @ &

. Test Item & /RN RN D @Q S w

Ve o b § O O & s

Test Item yl- 128 C]m@ﬂioc@ @ Q (S @© N

Description: tstated & S &@ 9 O

Lot/Batch: @Not ed §9 @§ @ N \@@ &

Specific Activity: =~ 337 mCi/@nol&§ S $ @\y\,

Radiochemical Purity: >@ % ¢ Q 6@ \@ é « \@

Chemical Purity: Rot @ed @ § §9 o ) 'y

atio ) N@’S?/Z@g? Annex Part A, point

Table 7.1.3.1.1- 2; la(& tiog Metive substanve (Regy l §
©° 7.131.1 and Regffation @Y)) N 384/2013, Angy Part™y, point 9.1.2.1)
z O
— P Q\g&\ %(@ Q& —&— S &
methiocar (%) © N v @é}y
SOII Ty@ @© § C& Soi@“) @ <§Kdoc KF KFoc l/n
N
R ©© IS q&vﬁﬁﬂuié\ (mL/g) |(mL/g) |(mL/g)
NA S
Sand N N & S)
© @ § 0% NS @© 5.3 1000 |0.87
Bl N (Usig S Y o]0 @
S © O
Sandy | odm e @KJ Q Q K2) @Q
S067 29 = 4.3 632|083
e o o T g
SN IS
Silt legm < @ N
‘Q& e @@ é}@l.ﬁQ S 9.0 600 0.82
| KS (USA), . @ &
Clay loam %% N KR
<§ N *1.1%@ 6.3 4.9 408 {081
oo s 57 5
Geomeﬁ@mea‘ nol&H dep@@enl)* 627
O )
Arit@elic lg@m (if@pH&sé\”pendem) 660 0.8325
4
pH\éepg@we, Yes or No No

9 Measbedd in calcium chloride solution
* Only relevant after implementation of the published EFSA guidance.
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An adsorption and desorption study was carried out on [phenyl-1-*C]methiocarb. The adsorption and
desorption constants were determined in four soils according to EPA Guideline 163-1(1982) and in
compliance with the principles of GLP. The soil characteristics are given in Table 7.1.3.1.1- 3. @" D

. N
Table 7.1.3.1.1- 3:  Characteristics of soils used for adsorption/desorption of [phen%l-“C]methio(gj@x @
- S
Soil Designation Soil Type ¥ (S(;Ol;d (S(,l/}); ((;)a)y (3/10g Q§ 1(;1};:5/10@& I&ﬁ)
| IN (USA) Sand 88 7 5 0@% 6 ,Q leg @
| IN (USA) Sandy loam |72 21 )7 68 125, EES @
| KS (USA) Silt loam 17 66 17 a7.53 %Y Q547 &
 MD (USA) _ [Clayloam |20 508 30  OFfLle NN
3 = according to USDA scheme %@ Q o K) @U @
4 & Q O o &

Prior to the initiation of the study the soils Werir dried a @F@leveﬂi to <@mmater% soj] ¥tios
were selected based on the data fro%& @f@hmb& s@u @? defiitiv study,
adsorption/desorption tests were conducte%m du@cate cor@ntratl (6@.40 0, &00

and 4.00 pg/L.
TN N @ O @

Following the shaking period the S@@ple %yere grl@d an@@he @%e;@u W, decal@ed and
radioassayed. The supernatant re@@/ed m eqch sample Qre qual Golume of
0.01 M calcium chloride. The #®es were sgaled, Bhake Q de@rlbe bOV@ tor - Qn additional
48 hours, and centrifuged to %e@1 ate €€ pha@s. Th&y upe@ant Swere @mb1§ extracted three
times with two volumes Of&h orofd¥m. ke three extrdsts wé compined, Tortifi@l with 1 mg of
methiocarb and passed thro -.~ yd10 0d1 sul fé@e. The Yriedextr t@ver educed in volume

and analysed by . Masg balante wagcsta Qna qplessfrom e 1ve tests.
J amalysed by TLC. Ma@ balad z@ d n§ lesigom 19

The results are summarlzedl ble%l 3.1 % . (©)
NS Q é? O
. 14
Table 7.1.3.1.1- 4: @so%wn ?n@son@on of@uﬂ%@ C]@ethlg\ca 01<1Z§0ur different soils.
@V) E}“” & . - Nsorptiy @ N Desorption
Soil Designatiay Soildype KKoc Kb Koc
S S S R S Fne (e | |
Sand « 2 N3 O 089 @, [ 1@y |82 0.88 1547
CRandf®am &Y4.3 Q83 @ 32 6.7 0.82 985
o Sik 0% o . M.82 - 800 16.2 0.82 1080
MD Q| Chyloa> [N ] 0.8 408 8.1 0.81 675
o 4 @

N s
o o & &

% Adsobption and desorpii | |
CA 7.1.3.1. ds@) nd desorption &bnetabolltes, breakdown and reaction

@duct@ @'j? @ %

N
The adsorption an €so tlon havi of Yaethiocarb sulfoxide, methiocarb sulfoxide phenol,
me‘a@%carb sulfon&phenély car etl@/ sulfone in soil were evaluated during the Annex I

Inclusion and wgre acg@fpte @y t an Commission Directive 2007/5/EC. The following
studies are 1nci&ed %&he lln@osm@

Methnoca&b@l@ade Q @ AS)

To detenmn@e a ti ?ﬁ\coefﬁmen‘[ of methiocarb sulfoxide the batch equilibrium test according
to elin@for t1ng of chemicals, No 106 could not be used as the test item was not stable
under th udy conditions. The adsorption coefficient was therefore estimated using high performance
liquid @omatography and reference standards.
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Report: Kca 7.1.3.1.2/01; | R ; 2000; M-030161-01-1
Title: Estimation of the adsorption coefficient (Koc) of methiocarb-sulfoxide on soil using
high performance liquid chromatography (HPLC) ° @
Report No.: MR-474/00 @
Document No.: M-030161-01-1
Guideline(s): Proposal for a New Guideline Estimation onf the Adsorptio @’ocfﬁmcnt (K@ on

Soil using High Performance Liquid Chromatography (H ), Draft Doc&lcnt @
August 1999 method used comparable to OECD Guideljne for Testing @Chc@al%
No 121 (2001 %

S . R °\ ‘:4\7
Guideline deviation(s):  not specified @ N % \ N
GLP/GEP: yes V @ @) ©\ @ @

S S )
Previous evaluation:  In DAR for original Annex @hclusmn (2085). | §© o N @© @Q}
Q,S@ N @@ R © & @}
L @S D LS S
MATERIALS LIRS N N <
@ @ N v @
1. Test Item &% \@’ Ny AN ©@ @? §?)
& o \ \ & °\ v 2o
Test Item Methioc& sul&%de &,@ ‘\& %© é\? @Q & O
Description: © %,\ \Q § \@7 @@ N @ %
Lot/Batch: MOOKD3 y & & S
Specific Activity: Nogap ph&af@le @7 S @® Q& IS ®© N
Radiochemical Purity: Nt app"heabl% KRN @ ¢ Q
Chemical Purity: @;&6 0 %, §) @& @7 S @ \@2 %
. 9 LN <
> %
A batch adsorption stedy wa@t cofgucteddn m oc r@sulf dde glgOl) b@use it was stated that
this compound waghot stalle m@lcm@ chl tlon tea@ an Iﬁ’ C test was conducted
according to the t O D G @or the eskl %ml als Prgposal for a New Guideline:

oi sm& 1gh Performance Liquid
tudé was carried out in accordance

Estimation of ¢tjie rpttQ} ﬁ01 (KOs) ony
Chromatogra@ &&_&) Ryaft ng&& Aué}st 1989. T

with the prlnc:lples %

Thirtee erence sta d s@t avmg@m Klues%@ére chromatographed on an HPLC
syste determine@n av%ge capaci %facto@%in) %he refSence standards are listed in Table
7.1.3.1.2- 1. Sodi \nrat@\vas@ed to@eterl@e the HPLGN ystem dead time (to). A regression line
was plotted w1t rmm Va@%s and@he knSwn I®pc values (log k’ vs. log Koc). Methiocarb
sulfoxide (M rap on ke sam&HP ystem during the same sample sequence as

01
the referencnd O§verag,e k’ yalues aere dgtermined. The Koc value for the test substance
was estim te by mterp 10 ﬁefe@c tance regression line. The linear regression of
measur@ values lded @s ope%f 3.56, an intercept of 2.12 and a correlation

coefficient R? of 0.
@ ~N
\*’\a %, @ ©
@
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Table 7.1.3.1.2-1:  Reference standards used to estimate Koc of methiocarb sulfoxide.
Substance Koc .
Acetanilide 17.8 @
N,N-dimethyl-benzamide 33.1 N\ N
: o
Atrazine 64.6 @ @®
[soproturon 72.4 L & @
Aniline 117 g N
Triadimenol 251 % § & &
Linuron 389 S N é\a
Methiocarb 12%9 @ g}ﬂ A @ @
Fenthion 204 ©Q %) § é\a o
Pyrazophos 67 Q Q N
2 S Q)
Phenanthrene 12303 Q @o & & & &@
Cyfluthrin 064300 @ R |9 ¢ @
Methiocarb sulfoxide 3126 &S (ol \% §
N D N L
| | YR
The estimated Koc value for methiocarb s fox1d%§M01 whs 3 /g. o $ &’
S \ > <) § - @? @
Methiocarb sulfoxide phenol @} N \ @} & & Ti?\ é\ﬁ é\g ©§
& S §@ & o
Report: KCA7.1. Q 2/0 199 —01 8 01 @Q v
Title: Adsorp@n / degg t10 3 5- @meth@ me, lsulh@@ph% on E&u dlfferent soils
Report No.: IM195¢ \ o
Document No.: M-013538 1 1 & )
Guideline(s): EE@ OPP &nd adsorptlon/desorﬁn( ) y\’@
®£CD 1dclm £ e hemiQR, No Y06 (1]QR1)
Guideline deviation(s): v\gnot itied @,)) o\ o Q& o\®
GLP/GEP: \es @ @ § ?“\9 &

Previous evalua@@ @\@DA&\I’M Q&ngmal\}nney&knclu n g) @

MATERIALS @& = .
N 5 @’@ @ b\ IS Q@ &
1. Test&i@m @© 0 S o S O
i SR N N
e

Test Item §\ S [phenyl-1L mq@ocar&ulf%i
2 .

Description:g, Q id,

Lot/Batch}®  © (OTHSISM S o &
Specific Activity: 3. (8%’%
Radiogfi¢mical Purify: % L@

Chggnical Purity§ @@> 99 %(HP@@
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RESULTS AND DISCUSSION

Table 7.1.3.1.2- 2:Soil adsorption transformation products (Regulation (EU) N° 283/2013, Annex Part
point 7.1.3.1.2 and Regulation (EU) N° 284/2013, Annex Part A, point 9.1.2.1)

o

%
%)

“
Methiocarb sulfoxide phenol A@ @® &
Soil Type 0C % Soil pHY | Ky |Kae |K® | Ko N 1n S
(MLg) | (mLig) yple) | | & P
L d © & NS
OTZ ;a“ 2.48 63 Y Q@ 0.6611 (567 Q 0809 |
BBA 2. 4 &© RN § 9)
Sand @
. 0.70 5.3 R ¢ 0.1@ %9 Fo0oa
BBA 2.1 Q NI 9 2
4 . Y O Y
Silt1 V| S LS
& 0950 73 & & @@‘43@ 42 lgsso
& B @ Q ~—19 é»f =

Silty cl R N
g 06487 I & &6 &% Q@466©ﬂ101& 0880

AR A S I Sy o
Geometric mean (if not pH dcpcndcnt§© RN %, N N & Y(@)

©
Arithmetic mean (if not pH dcpcndcr% 9 9 @b §> &© \@4826(@3@ 50.7°S 0.9
O s © @) S
pH dependence, Yes or No &Q AN v o @Q % © é
9 Measured in calcium chloride solutio & Qy N ©
* Only relevant after implem ni&ion of puble dE \ gul ance. @ N
S Q¥ euiga N < &
oS S

An adsorption and rpt1@§ stu@]%@)vas cgrlec@\t oﬁ\[pher@“l 14@]mefhg%arb sulfoxide phenol
(MO04). The adsorpg&n and desoiptio Bstandy wer@ete ined ifour Soils according to OECD
Guideline 106 ( @A %;“% In&J 63 (1982 ﬁnd gjcon@hanc%@lth the principles of GLP.
The soil characi§disticgare given inglable 73.3.1. 2&

iy BT &

Yy & © & -
Table 7.1.3.%2- 3 @oper%és of Ge soﬂ%used whe m§ ocarb sulf(%;ie phenol (M04) adsorption/

o depimdh & Y o P o
LSl SBagh) o | Si Clay (%) |Org.C (%) |PH
{Q\Y\S&m &?‘pe O arwl\iij( 0) 1t(® ay (%) rg. C (%) (CaCl)
BBA 2.2 A [ Loamy sap@ 0 Mgy 7.2 2.48 6.3
BBA 2.1 7RI O {8Y4 @ i 0.1 0.70 53
2 dSltlg - b ONEE 12.0 0.90 7.3
Siltyy & Q71 ;@ o423 42.7 0.64 7.4
3 = accor 0 USDA schgme N ﬁ? ° R
SRR &
Just pgior to the isggratio %{ the@tud were air-dried and sieved to < 2 mm. Based on the
outcdme of preliminary @sts a l/ solu on 1@0n corresponding to 12 g soil and 20 mL solution and a
shaking perlonp“f 24 g@was the definitive study, adsorption/desorption tests were
tio

Soil Designation

conducted a T5.1,71.0 1 and 0.04 mg/L CaCl, solution.
Following sh% iod ghe sa es were centrifuged and the supernatant was decanted. The
volumes @%re sure@%rav trically and recorded, and aliquots were taken for LSC. Two aliquots
of 10 ake analysis. The pH was measured in all supernatants.

mg %e adsorption phase, 20 mL of 0.01 M CaCl, solution was added to each

samp es then shaken for the period and handled as described above. The pH was

measu@ together with the stability of the test substance by radio-HPLC. The soil residual
radioacCtivity was quantified by combustion. Mass balance was established on all samples from the
definitive tests.
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The results are summarized in Table 7.1.3.1.2- 4.

Table 7.1.3.1.2- 4: Adsorption and desorption coefficients for [phenyl-1-'*C]methiocarb sulfoxide phen@" 6

(M04) <
Adsorption & Desorption %QD
Soil Designation Soil Type Kp Koc Ko & KoceD
(mug | ' i | @@ |V Y
BBA 2.2 Loamy sand [ 0.6611 0.8915 26.7 R5240 [ 0.99% | g ]
BBA 2.1 Sand 0.1885 [ 0.9099¢n |269 &0.7384 | 03062 °NI05.5&
Silt loam 0.4343 0.890%~ 482 0] 13828 1090407 153.@ %@
Silty clay 0.6466 [ 0.9909 101@° | 1.6438 x J0.9¢8 [ 2% O
¥ = according to USDA scheme %@ Q % %Q) & > @
o8 @ R . © & @}
\% AR D L S
Methiocarb sulfone phenol & @@ w\g@ Q% > @Q NN
v @) @ 6 é % &’
Report: KCA 7.1.3.1.2/03; N@gozg%&@-m-@@ Q@j @
Title: Adsorption/desion o%l-14 1ethi&c 110) st&bne phgnol O@mlr d@er‘ent&
Report No.: IM 1993 Q K\ o N R @3\9 @ < Q)
Document No.: M-038460-01° % & & w N S @ ©
Guideline(s): T S YN D NS
uideline(y, =g >y & FE &
Guideline deviation(s):  -- 9 @(i@ S (©) & § o S
GLP/GEP: yes @@ N ® P K S A
’ S NS A @ ¢ @)
. - R it A [ Bision S00sy <2 &
Previous evaluation:  Ind)AR foy OH%@ gx I inctusion (20%@ @ N
S SN TN
MATERIALS . SO o @6@ 2 &« &
&L S & S5 e °°
1. Test Item S é \@ oL Q o & @
AN % NS A N @ N

(CIEENN
Test Item ©© ©© @1_14c@ethi&@b s%ﬁone @enol §
Descriptiﬁ%l: TN .
Lot/Batch:

ch v, T @
Specific-Activity: @© § MB¢g/mg_ @Q § ©\
o 99 © o °\

Chemical Purityy

z
%
o
2

2

3
Ly
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RESULTS AND DISCUSSION
Table 7.1.3.1.2- 5: Soil adsorption transformation products (Regulation (EU) N° 283/2013, Annex Part@" @
point 7.1.3.1.2 and Regulation (EU) N° 284/2013, Annex Part A, point 9.1.2.1) @\Q
~ =
Methiocarb sulfone phenol (&© . @ Sy
Soil Type 0C % Soil pHY [Ky | Kae |K® | Koo o 'S
(L) | L) Rmlie) |ml@ | & %
Sand @) N %, $
" 038 s6 X & |06195 54509 05?2
BBA 2.1 O& x@ e A § P
Sandy loam © Q %Q © @
- 1.02 N @@ 15gp | 508 o 0.902%
9, o

9" T o
Silt 1 Ky
& ol 098  Q 7.4%@ ¢ > @@0.903@@ ¢ A843L

Al @ @& ST Q é@’ &
Silt v S )
5] S e (g
: K& &®0%§»v,@@n@@
Geometric mean (if not pH dcpcndcn}g @ @\ @”\a > U@ @@)@ Q§’8 \%
i i i snde Z)
Arithmetic mean (if not pH dcpcn&m) N ° “@@ @® [(%& ) \j@ 12&3 0.88
S . AN
p)H dependence W, Q@ @j “Uﬁb &@ .9 % @@
4 Measured in calcium chlorides 1uti0n© N) S °N
* Only relevant after impleméisi%)on %fthe pubﬁ@led @A gu(i@é@nce. @% R § @so\’
o ¥ .© ©

S SR . 5N .
An adsorption and d&orptif®x st@ wa@}:arri@ut wx\&h [I—Q]m@ﬁioca&b\sulfone phenol (MO5).
tion c@ptantQwere ter@ed if@our %;)ils acgording to OECD Guideline

The adsorption an emﬁ
106 (2000), EP uigeine @—l (1%82)\21}1(1 in“spmpligyice waph theQprinciples of GLP. The soil
RS

characteristicg @e gi &in Table 7. 88.1.2% %
Gl I
Table 7.1.3.92- 6: Cha@cterisﬁ{?of sy use®Ppr ads@’ptio@lesor[@n of [phenyl-1-"*C]methiocarb

o,

N sulf@gyé ph <
N @7%9 P Cg@ ( @Q Ry S
Soil Designation Q\ Eoil '@e 2) @ Sanog}%) Silt (%%)\ Clay (%) Org. C (%) pH
S o N 7o) (CaCly)
BBA 2.1 9 S oy 886 A 8T 2.3 0.38 5.6
QF |&dyldim Q724 Q  |@6 5.0 1.02 6.3
Piltlsat  [368 511 12.0 0.98 74
4a S oy 18% 9813 10.2 1.55 6.5

o USDA sehere R N @\

S < @ @§ D

Justyrior to the iri%iati@@of t@& study~he s were air-dried and sieved to < 2 mm. Based on the

outcome of prgliminary testg a Sd@&olu& ration of 1:1 corresponding to 20 g soil and 20 mL
Qs i . .

& as used. For the definitive study, adsorption/desorption

solution aré@shak' P (".(
tests were duc@ at (.Q' egtlons@ .006, 0.303, 0.101, 0.030 and 0.010 mg/L CacCl, solution.

4 of«;z\% hours

o . O
FollowiRg thaki per@the samples were centrifuged and the supernatant was decanted. The
volumes w eadQréd gravimetrically and recorded, and aliquots were taken for LSC. Two aliquots

of@ plé@ere ta@n fo@lPLC analysis. The pH was measured in all supernatants.

©
Serial sorption cycles (including 3 desorptions) were then performed on the 1.00 mg/L
concentration. Single point desorption was performed on the 0.30 mg/L, 0.10 mg/L, 0.03, and
0.01 mg/L concentrations. The volume of solution removed was replaced by an equal volume of stock
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solution I. The test vessels were then shaken for the predetermined period and handled as described in
the previous section. The pH was measured in the highest concentration specimens (1.00 mg/L.

The results are summarized in Table 7.1.3.1.2- 7. . @
N
Table 7.1.3.1.2-7:  Adsorption and desorption for [phenyl-1-'C]methiocarb sulfo@e@phenol (Mﬂi%n f@
different soils @ o
(SEIINN
Adsorption = Dcw@tion %
Soil Designation Soil Type? Kp Koc & Kp \Ko(
(mL/g) I/H?C@ mL/gxg) (mL/g) F&*ﬁn (m,{k@) S
BBA 2.1 Sand 0.6195 | 8704 163®° | 0.7615 x\/o.sg?:&?? 4 O
I B8 Sandy loam | 1.5386 | @5023 | 1&8 | 174200 [ 0.89%8 |}908 @
I B Silt loam 0.9057,49.8431 2% 2105|8383, 107>
1 = BN 1.33777]0.8886 @P86.3x | 1@998 x}0.874¢°] 968
¥ = according to USDA scheme & @@ %\y &N @%’ N o
I A S Y
“&% \@ \@ Q ) Sy © @? é
Methiocarb methoxy sulfone @% \\ \ 6 & §\© é\ﬁ é\g ©§
N N @
NI &
Report: KCA71Q % 2,3 3 0 S
Title: Adsorp@n/du rftion 1-14€ met thggtdrb 0xy®l fm@@n foyr 1ffarcnt soils
Report No.: IM 19@ 'S @ AN @° ¢
Document No.: M- 0%8350%& N S T LD
Guideline(s): EEp OPPQ53-1 % —52’ sorption/desorpion (@2) y\,@
BECD.§ 1ddmc S, NOL%)() ENOENS
Guideline dev1at10n(s) &not 1ed é& & o\®
GLP/GEP ycs Q &

Qb @
. @D
N ©&\ ”\f\o $ &

© @
9 o
MATERIALS N @
S &
1. Tesl&em Q\ &\ é\g §\

>
Test Item @@© @ gﬂn@hio @)ne
Description:® Q t .
Lot/Batch:®  © 2OTHS6284 o
Specific Activity: 3. Bq@%;g
Radio¢hémical Puri\%’) R%

Chemical PurltyQ Not stated o>
= @@ B &
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RESULTS AND DISCUSSION

Table 7.1.3.1.2- 8: Soil adsorption transformation products (Regulation (EU) N° 283/2013, Annex Part@" 6
point 7.1.3.1.2 and Regulation (EU) N° 284/2013, Annex Part A, point 9.1.2.1) | Q
@

. )
Methiocarb methoxy sulfone ﬁb . @ S
Soil Type 0C % Soil pHY [Ky | Kae |K® | Koo o 'S

(L) | L) Rmlie) |ml@ | & %
I B O o A
BBA D | 0.38 5.6 - Q 0.9027 37. 6§ 0.34Q; &
. O& K© - Q) § & S}

Sandy loam %@ Q © © @

1.02 635 &1 258 @z 0 | 08534
e & R @

‘ 5 A
Silt loam N R R
—— 098 Q74 & S 6@%’.207@@ 1 8414
N S oS o S Qy >
Silt LN Q
|0 o st o
: Q {\\ & S E Va2 é@ Q| Q
1o =% 10 =Y ] = = =% sk 2, @
Geometric mean (if not pH dcpcndcnt\)& (3 N G‘”\y \} @@@ m@ @@ w\\j)
; “tic mean (i srende O Q S
Arithmetic mean (if not pH dcpmdmﬁ< ﬁ\@ %{? IS @n@ § S @@ 189 0.85
pH dependence A NS © ﬁvo @} 2 @)
3 Measured in calcium chlori soluu@ @ Q ° 7 ©
* Only relevant after implcm@ 0n of the pub&ghed 1§A gm%nu, % R @ S
&

9 .
An adsorption and d@()rptu@@stu was @arrle Qut V\g\g? [1- 4@]1ne@x>carl&?nethoxy sulfone (M10).
The adsorption angdesor: tlon castantQwere deterpdRed ingour soils aC@ording to OECD Guideline

106 (2000), EP UI% 1e (1@82) and in %O pl@ th@@s finciples of GLP. The soil

charactenstmg&é giv@yin Tab e 7§ 1 2 @ §

Table 7.1.3.&2- 9: @;aractu‘lst i@of soif\ used ads t10 Lsorp of [phenyl-1-"*C]methiocarb
J\ﬁ

\ methgxy s e
N Ay sall ‘@)Q oS QY
. S Santh Silt & [ Clay Org. C pH
o L a)

Soil Designation @\ %01] 1@% RS o N %) %) (CaCl)

BBA 2.1 & A [Sadl’ N [8950 81O 2.3 0.38 5.6

a2 AN | Swidy logt AV2.4 & [aP6 5.0 1.02 6.3

Siltlgim N J[36 51 12.0 0.98 7.4

FSiltQ X 867 @813 10.2 1.55 6.5

- <
9 = according to USDANGheme AN SN
X o IS A S

Just prior to th L\nlllall(@ of t@% st

mn%

sed T

outcome 01‘
solution we
for soils
for soi

soil BBA 2. g Po

@0%@9 0.10

o

r 4§

@@%

the s@ls were air-dried and sieved to < 2 mm. Based on the

AlIl and

a s¥soluf@dn ration of 1:1 corresponding to 20 g soil and 20 mL
A 2&f an

Alll. A soil/solution ration of 1.2.22 was used
4a. A shaking period of 24 hours was used

0.03%nd 0.010 mg/L CaCl, solution.

4a and 48 hours for
efifitive study, adsorption/desorption tests were conducted at concentrations of

@
Follo the shaking period the samples were centrifuged and the supernatant was decanted. The

volumes were measured gravimetrically and recorded, and aliquots were taken for LSC. Two aliquots
of 100 uL were taken for HPLC analysis. The pH was measured in all supernatants.
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Serial desorption cycles (including 3 desorptions) were then performed on the 1.00 mg/L
concentration.  Single point desorption was performed on the 0.30 mg/L, 0.10 mg/L, 0.03, and
0.01 mg/L concentrations. The volume of solution removed was replaced by an equal volume of gtk
solution I. The test vessels were then shaken for the predetermined period and handled as described in >
the previous section. The pH was measured in the highest concentration spccnn%gs (1.00 mg/@@

The results are summarized in Table 7.1.3.1.2- 10. @J@ & Q
Table 7.1.3.1.2- 10: Adsorption and desorption of [phenyl-1-14C]methiocarb &&)thoxy sulfoné@llﬁg@@ %@

g e . % o, °

on four different soils @ & %\ N n@
Adsofption o &sorpian - &
Soil Designation Soil Type? Kp Ko© Kp Rv S ' o
(mLig) WP @e) | mig©| ! RS
BBA 2.1 Sand 0.9027.Q79.8405 237.6 .3 1.0Y  [&8383, [ 283 2>
1 B2 Sandy loam [ 2.5700¥] 0.8586  @P252:Q, | 34422 <\ 0.84%0 7| 263
Al Silt loam 1708 | 43414,V 1232 [ 8A164Q°] 0839 | 115

4a | Silt 24881 .0.86260 [ J83.0 2.5988 | 48530 £¥67.7 °

3 = according to USDA scheme %ﬁ °\U AN 6 % § @ ©
EXPSICIRI SRSl
& & ¢ & <§§ .
CA7.13.2 Aged sorpt@a v @\ @N ©\ ©@ @@ @Q \‘”\9
Aged desorption studies with @e qcﬁw@e su@ancgﬁ:ethi@ b @re oy pe %OH slug pellet
formulation as and aged 001@1 leaéhing@dy &see CA %14&@ higs, er, &2formulation not
further supported. kN S @ @ N &
© © @© § (S § &
o\ Y @
@ RN
O & ¢ & ¥ 0 & O

O SS! SHES
CA7.14 @()bihtybl il @ &S

NS N
CA7.14.1 ©© @lun@ leac&hg st ie%xg& @@ ©§ @r\”
N .
No coh@ leaching s@ies@'re }@ormeg‘or@e acﬁ'@@ suce and further metabolites. This
requiré%ent is covereby ﬂ{@dsorp‘uon and de,s@)tion%t’udieiovered under section CA 7.1.3.

For the previous@\lbmisgjon @’age&@olu@m leing §t¥dy was available with a slug pellet

formulation in t oil% @ R %, &
R 7o & o

CA 7.1.4.1. ol leachin theactivesubstance
) @gf 2
@7 2 Q S &

Repott:
Title:

.; 2001; M-043847-01-1

@ 4
S S MRS

Report No.:
]?ogtllﬁent N@ §
Guideline($)s &
Guideli eviat$i(s): . -
GLP/GEP: & &) yoo
S @ g
Q& S
Previvaluation: In DAR for original Annex I inclusion (2005).

This aged column leaching is specific to methiocarb formulated as slug pellets. Already the study
report stated that in order to meet the specific release characteristic of the pellets the study design did
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not comply with official guidelines. At the time it was felt that with such a study further understanding

on the slug pellet formulation was to be gained.

From the data presented in this study it can be concluded that methiocarb and methiocarb sulfoxidg,do S
not have a potential to leach into deeper soil layers or to reach ground water if applied as D ZA@@

RB3 sl llet
slug pellets. ©© @@ o
@ N
CA7.14.1.2 Column leaching of metabolites, breakdown ag reaction @due@ &
R X
& \\ & @

Report: KCA 7.1.4.1.2/01; Q,ZOOI M- 0{4\\93?47 @ éﬁ
Title: Leaching behavior of Mesurol & methiocarb)A3RAZA slug Dets | m soil C(@m\
during aging % \< 2} & &
g g Yox Q @
Report No.: MR-360/00 Q > \@ \ S
Document No.: M-043847-01-1 8 RS R, &@ @6 °\ v
Guideline(s): - Q @ é}ﬁ @@& 6@ (708 & % .
Guideline deviation(s): A\ @ Q & @7 @;&
GLP/GEP: yes % \ Ny S O
N ST Qs S
A G I S XSS
See CA 7.1.4.1.1 Q SRS RO
& @’ S S Oy
CA 7.1.4.2 Lysimete@studgé@ P & @® < S @@Q S
LNy e TN R o S

No relevant studies are in ded %lzhe Bééhne@msm@és the& we@ot reg%red @lo additional
studies are submitted within th%renew@ of a@oval& IS

Q
N o ¥ &

L O &
CA7.143 § el leac st@es O @ @
s LI,
A field leach ]§ no egar as é&ssal% Wlt@he s@ lab(%tory data on rate and route of
degradation 1 hlch\glndl tes that>resid@®s ofSmethiGearb, & readily degradable including
mmerahzat%n A co rehemgﬁ e s f 1%orat0§n datgy) on @sorptlon of methiocarb and its
degrad products éﬁsoﬂ ow f@p an assess of the m@hty of all significant residues under

various nV1r0nmem% conditions, by tg.@e U&com&l‘ter sgulatlons as given, for example, by the

FOCUS scenano@proacﬁ% S tran a@latlc@ re flexible and allows for adaptation to
crop, site or coudtry s@lﬁc @ndbsw co 1t10ns§1
leaching expegment. © ®© O o 0o @

Q O N ;

ch overcoming the limitations of a field
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CA 7.2 Fate and behaviour in water and sediment
& &
CA 721 Route and rate of degradation in aquatic systems (chemical and :« $
hotochemical degradation) S
p g @@ &@ @@
D
CA7.2.1.1 Hydrolytic degradation &% . Q @§ 2
& &
@
Report:
N
Title: s sis in sterf S N @ @
Report No.: MR69272 N &° @f@? w\?\ o 6\ O\Y\’ §
Document No.: M-013292-02-1 Q @ 2 S @%’ ¢§
Guideline(s): EPA 161- lHydroly% V\a @Q Q@ o é % &’
Guideline deviation(s):  none \ N @ % § @? @
GLP/GEP: no @x N o & S Q x ©§
N o ~ %, v &
Previous evaluation: ~ In DAR fo&@Qigi Annex incly io%@OS @Q § §‘p %@
Ve 6 > & 9.8 5
NI - LA N
MATERIALS § Se S @ g S
N §9 @§ @ S @ c\@ &
1. Test Item .9 © . o,
RN ©§ o O « LN
Test Item & fphen —(?—”C methrb %\ @) é\

&
Description: Not giyted > )
Lot/Batch: § O NersBieds™ < \© & & &
RS
@

Specific Actlé%r ©\ 6% Npm/@ §

Radiochemical P y: %©7 % © @@ Q@ S

ChemicakPurity: Not@ate N X
\1@5 d% (S o &

The h%élxolysls of me@local@was investigated 4 ordifly to Q@EPA guideline 161-1 (1982) and in
accordance with ti@\)rm@les @GL&P© The&&udy‘&gas camded out with [phenyl-1-“C]methiocarb
labelled methiocgl¥ in the dar 25"@;1 t e@’stenl@pho@hate buffered solutions pH 5, 7 and 9.

The test solutjons wefe pre est @tan at a concentration of about 10 mg/L. The
solutions W@@@fncul@ ed maf(mlum ays under sterile conditions in the dark at 25°C.
Samplir@tervals were @1, 3@14 30@ @lysw of the samples was performed by TLC in

combin with auth@gtic r@ence@tand@d
o
The\f‘&sults are sum@amz@n Ta@e 7. @@1/0@b

v o
The degradatio@Rine etigs gcale&ed @ed on first-order kinetics. The results are summarized in

Y @
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Table 7.2.1.1/01-1: Hydrolysis of [phenyl-1-'“C]methiocarb in three buffer solution at 25 °C [values are

given in % of the applied radioactivity].

?t?rrx)len?days] Methiocarb | MO1 MO03 MO04 Others gg]ém Rego@ /\@6
pH S S ST
0 96.0 2.0 trace trace <1.0 ¥race REIES)
1 93.0 4.0 trace trace <1.0 O trace 97.0¢
3 97.0 <1.0 trace trace <1.0 trace 97> @)
7 92.0 5.5 trace tragey <1.0g trace 'S (985
14 95.0 2.0 trace v <1.,@ trace ¢y 7.0 @
30 91.0 5.0 trace trace A% <00 I96.0 §
51 93.0 3.5 trace Qhtrace K10 < R[0T A
pH 7 = N o & & F
0 88.0 9.0 trace &) |trace \ <1.% Yracg ©96.0 D
I 89.0 6.5 2.0 EIIREIERIEINIET<IENTEN
3 87.0 3.0 650° @05 rkl.o o a0 . |9&S
7 83.0 3.0 80 g .@V Q35 ¥ <10 &3 &
14 71.0 2.0 IR RN 1.§§ T 5.5 &
30 48.0 trace o 46.0 0 & a0 S 1 2|97
pH 9 Q AN & & N & & o =
0 67.0 35 & |aps - 499, < Jlo @“ 9.0
I 9.0 <1.0Q 05, M5 30 &Q213.0657 6.0
3 4.5 e % 182.®° M5 @° B O [4© . 9.0
7 2.0 “@o NS OlosS @5 g Y5 QO [970
MO1 = methiocarb sulfoxide; 1nc§§karb @nol @ %M(M@mlhloxa%} sulf (@jdg phenol.
"~ %9 o - v O &
& o8 & . S
Table 7.2.1.1/01-2: Est@aated 50 @es 0f®rmg 1 ]m&tﬁhocarl@nde@%\dro&mc conditions.
SpH . @ o 11&
@)@ © & o >% °CN @J @})rdﬁ@
S & s o O 3k, x RS
& =T B S @
2 '+l 1 Y g R
'S S & R & é
©\ NS xS
Report: QK)CA W 0 @9229 01-1
Title: “ﬁsm hen@%I 14§ethl rb-sulfoxide in sterile buffer solutions
Report No.: 4/0
Document 69
Guldehn§ @ET@TOC assesﬁmg the environmental fate and ecotoxicity of pesticides
1995 OECD 111 g&m@n directive 95/36/EC, 1995
Guid%ne deviation($
GLP/GEP: p§ Q §
N N
< Q@

Previous e\@atl&j% IEI@

hy,
01329
useful.

ysisé

MATERIALS

Y . .
eV1ous e@@atlon, submitted for the purpose of active substance renewal.

This sm@y doot s%m t@
hydr&i%ls yeth@c rb fo

D) “meth carby
-1. -Ver, understanding on the rate of hydrolysis at pH 5, 6 and 7 was considered

¢ been submitted in the previous evaluation. The assessment of the full
xide (MO1) at pH 5, 7 and 9 was not triggered by the results on the

.; 1988; M-
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1. Test Item
Test Item [phenyl-1-*C]methiocarb sulfoxide \@ N
Description: solid > K
Lot/Batch: KML 2837 S % &
Specific Activity: 3.48 MBg/mg (94.1 pCi/mg) © I N
Radiochemical Purity: >98 % =N Q § 2]
Chemical Purity: > 98 % <) v N é\”
v g S e
STUDY DESIGN AND METHODS & @Q %@ N é\g
@ & RO s
d’in 1le uffe solut

The hydrolysis of methiocarb sulfoxide (MO1) wy '“ investigate
which were adjusted to pH 5, 6, and 7. The test 7 utlons we%)repa{ed w@ rad «\ bell phe&-@s 1—
4“C]methiocarb sulfoxide at a concentration oRappro g@%

The solutions in the pre-test were incubated for asgaxim@m pe ays @’der @prll dlt@l’bs
in the dark at 50 °C, and the sampling intervals \{@é 0,%@ d ou%and ,5an .

The solutions in the main-test (pH 5 an@ 6)\yere @eubat or agnaximum p d of 30 day§nder
sterile conditions in the dark at 25 °Cc%hd t@\rewsg samypling lfgﬁ@rva ere, houf9and 1,

2,4,7,14,21 and 30 days as deduc@ frongthe ms@’ 0&%2 predest. The m n@%ub@g)n perlod
for the pH 7 samples was 4 days @fth samphn(%lnter'%ls aft@ 4 d 30 @rs as'well as 2, 3

and 4 days.

Duplicate samples were take anaiys1s§n@£lys1@)f thégém Sway erfon@d b)@\easurement of
radioactivity and using thlﬁo\ﬁlayes&chro n@tography (1TC) 1n%ombmat10n Gyith authentic reference
standards. HPLC was use&as a confi ry em, Based on the,LSC r@lts ax@%hoactlwty balance
was established for both tests @ each buffe lut%@ t e@ sa%hng nf"serval§

3”\? o,
& o o §5,° 909
RESULTS ANDﬁC@SION < S \Q f@@ o 2

The complet@ma‘ce bal@es f(@nd ﬁsj% s 10n@@emo§te@that no radioactivity dissipated

from the s tlonsb means of v@jatiligation.
Under t@hydrolytlc c@dﬁu@of p@ n§7 a@o °e teg@as well as at 25 °C (main test) the
test substance s rapl(@egradatlon@rd Wa@blear@&dep fident on the pH. The degradation rates
in both tests were s@greasiag Wlt®ncrpa@ng 1> Aftér, 30 days of incubation at 25 °C, the remaining
level of the test @Fstan% amogdted EQ%S %YpH 5)-and 24% (pH 6) of the applied radioactivity. In

o .
the main testt pH @he I 1@’ levé L, of t@est stance amounted to 0.8% of the applied
radioactivityafi ter 4diys oéﬂcubagon S

At all three\pH values me hlo@ Q-x- ide @wn%}MM) was formed resulting at pH 7 in 97 % of
the app radloact1V1 afterQ days

No fuigther hydrol@ pro@ts were fo@ to@relevant, individual peaks resulting in less than 0.5 %
of the applied radloactlv@ Q

@° N < Q9
For calcula@ of, th%{blﬁalue& the guation program ModelManager® was used (simple first-
order mo SE@) kgble 42.1.1463-1 and Table 7.2.1.1/02-2 contain the kinetic results of
methloc@@ sulfgxide h@roly@@at 50 °C and 25°C, respectively.

S E
S&E T

&
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Table 7.2.1.1/02-1: Kinetics results of methiocarb sulfoxide (M01) hydrolysis at 50 °C.
Test Solution Half-life [days] Order of Function R? .
pH 5 (0.01 M citrate buffer) 1.19 SFO 0.999 f(@
pH 6 (0.01 M citrate buffer) 0.09 SFO 0.995 o §
pH 7 (0.01 M phosphate buffer) 0.01 SFO & [1.000 D @
.9
Table 7.2.1.1/02-2: Kinetics results of methiocarb sulfoxide (M01) hydrolysis at 2@°C Q> @ o
@) o
Test Solution Half-life [days] Order of Funttion RA~ . 2 é\g
pH 5 (0.01 M citrate buffer) 54.8 <= |SFO @ 89% N o @
pH 6 (0.01 M citrate buffer) 6.1 SFO R 0.9 & o
pH 7 (0.01 M phosphate buffer) 0.5 oY SFQ 210999  © @@7}
S Vo & &
& 5 @ O 5 &
At 20 °C the DTso values calculated via Arthnus plogs (lné%rswg}ﬁ)g@e 1@ 15 @ 1 days for
@ A
the pH of 5, 6 and 7, respectively. S) S @ @ ¥ < % .

v

%1 v O R Q>
Conclusion: Considering the hydrolyti¢c™be d@rmm un@enw@lme%al pH conditi@ns it
is expected that hydrolytic processes @ill gggnﬁc afdtly cofitribut® tl@deg@tlo meghtocarb

sulfoxide in the environment. Q\ Ny
&© @’ NN §@ S @Q § %@
Q o © O S O O L s
¥ S @ @ (S SIS

CA 7.2.1.2 Direct Jiﬁ}toc‘heml@ degr%atl(ﬁl &@ & @@ o

LN S 4 \

Q @ @ ©
Report: KCA 7212001 199 13M- oﬁ%z %(? 3
Title: s Deter@na atio€pf the §antui 1el(;i AR ass&%melwl‘ the el%onmental half-life of

@ the f@&ct @todeg@datm@ me&@}carb 1@\&2&6@ &
Report No.: @ PE3469 @ N

@
Do;:unlilint No.: @@ @-013{&2 -01 2% \\ N ©@ @} S
Guideline(s): @ & @ AN § B
Guideline dwlﬁon(})@@ - O ) N %’ Q@ S @
\eﬂ

(JLP/(,EP@ @ NS @ @ @

Prev1oﬁ§valuatlon @@fn D£§ for (@ m@iuAnn®§mcms10n (8905).
NS RN
. Q> %y

A quantum yiel @ of 282 as qgﬁ%ulate@’The @mnt@q yield and UV absorption were used to
estimate the envi onm@ -lif; @f me@ocar@m r by two simulation models (GC-SOLAR
and Frank&@pﬁ € est@a sed 1 es models resulted in environmental direct
photolysis (half-lives of ut §1ys F@l al evam scenarios investigated (i.e. spring and

e) E@e dlrect photodegradation in water was concluded

summe@hmtlon at e()"‘ gre@
only to §ontribute tc@small p&p(&lon of; el@natlon of methiocarb from the environment.
N I SN Q@ S
v o

@"° g &
¢ . < Q
§§§y&

4
by
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Report: KcA 7.2.1.2/02; | EEGEGER : 2002; M-053504-01-1
Title: Photolysis of [phenyl-1-14C]methiocarb in sterile aqueous buffer pH 5 °
Report No.: MR-614/01 s @ Q
Document No.: M-053504-01-1 Q\ v
Guideline(s): SETAC Guidelines (1995), US EPA Guideline 161-2 @b @ @
Guideline deviation(s):  none @ S . N
GLP/GEP: yes N @@ @@\ %
R g . X
Previous evaluation:  In DAR for original Annex [ inc@on (2005). @ é\a\ \\ @Q @
Sy v 5 s
MATERIALS o « S R O &
QN Q o & & @) &@
1. Test Item N, ) \© & @
o Q@? S TS @

Test Item [phenyl-1- ‘T]n&noc@ L @% @%’ g§ AN

Description: solid A\ > @© Q & o é @7 @& :

Lot/Batch: 13824/1 %% S \\ > S O N §

Specific Activity: 3.73 MBq@g (1909 pC@hg) & & %\ SN S

Radiochemical Purity: >99 % ©Q qix é\’ @ @’% @Q @Q

Chemical Purity: > 99 % @’ S @‘Y\f \ @ @Q S %@

O N

An aqueous photolysis stu %@as C%rled (@f at@ C @ng nyl @4 hlerb The study
followed SETAC Guldelm@ (1993) U@EPA 1de -2, (@@)82) and Wi conducted in
accordance with the pringiples o LP e te@ solut ns were up%gl sterl@ aqueous solution
(pH 5, acetate buffer) texa congentratiéd of 9 nsg/l. T@sﬁsoluﬁ@ns S c@huously exposed to
simulated sunlight usigg a X@%n laggp wit® 290 UV@lterKFh ax1mz,ur@perlod of continuous
dto®@d 240gzours @hls vs@ equ (él orQ%’ solar midsummer days

light exposure amo a@( &
in [ Arizo SA, latitu@®33, 3@) or in
Rlutig }ﬁlled 1n

é%, ce, &tltudeéj 58°N).

An aliquot of 1@@1 te\g i 11z te§y ess@wuh@mammum capacity of 25ml
(inside lengtl@ @Mt g%i mm).>Tra attac nts were fitted and filled with soda
lime granules Yor alggdrptiag of 0O, and ted, Wath a yure@ane g for absorption of any volatile
organic cm@;ounds gen&ated &% di She light sougge to thg: cooling platform was 230mm; to
the radj @eter measurag c@as mm; to t at Qurfa@was 220mm; and to the top of the
vessel was 210mmes{rradiatg sa%)les V@@tak&n for analy&&at 1,2, 3,6, 8 and 10 days. The dark
controls were sam at O3 0 days: v &

Volatile organic@ompgeyds pQsSiblypsontatked inqthe P am plug were extracted with acetonitrile
and analysed lgy LSC@t chro@togr@hlc aQ ysefgese extracts were not performed because
the “C contd® was nsid@ ably\leer AR. ghe radioactivity absorbed by the soda lime was
liberated ®th 18 % HC lys Af&ach sampling interval aliquots of 500 pl were
sample@r LSC me;a@@reme@s thel@all t@’ solu&)’ns were analysed within a few days by means of
HPLC.

Th%%Sults are pre%tec}é@%‘ abk@ 2.1Q 02 §
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Table 7.2.1.2/02-1: Material balance of the photolysis of [phenyl-1-'“C]methiocarb in aqueous buffer
solution under artificial light conditions (in % of the applied radioactivity, mean of two

samples). -
- &b
Time of o
: S
irradiation AS MO1 Mo4 | Unknown | Unknown Other% o2 [Toph v
e #1 #2 ¢ 2) s
0 99.4 n.d. n.d. n.d. n.d. n.d@ 0.0 §&94
1 982 |24 nd. nd. nd. . [0 g |9
2 93.8 45 n.d. nd. @y|nd o 1d 06 [9se” o
3 89.9 6.2 n.d. nd. §° |17 @] n.d. 1S §1 @l @
6 62.1 20.2 2.1 3.7 28 R |35 @3 s |
8 56.1 180 |27 sagr |55 &0 les Qo3 Quor©
10 39.3 25.1 3.4 59\ 57 gy S low [0 P
Dark control 0y N 2 2 @
[days] %@U o GRS T SRS N
6 1030 |nd. nd. ©|nd@ nd &7 a0, [10x
10 1033 |nd. ndy &y Dlne® Gna Yl gy <

@
AS = methiocarb RN M. = n@ietect Q N 4
MO1 = methiocarb suth@lde K\ %@1\404\:%1&11;&@ suk&)}dep 0l @ Q
& X
The degradation curve and regre on ar@fysw wf methiocai, was @cnl@ Wi oief?Manager
(v1.1). Based on an experimental Talf-lds of 8¢/ (Ii&zghe h llfe&@der eri1 ntal ¢dnditions was
ong @

calculated to be 31 solar sum@ day%%%t A&nd 48%0lar &y mé&days at | R
& .

(Greece).
o O
eAd

Report: %KCAﬁ 1 2/@@
N

Q
’
Z

)
Title: me&@rol in aqueous, solutions
& U @

Report No.: 1053 \ @
Document No.; @Q @\\/I 0133 8 0
Guideline(s): 6 @ @Photo grac&ﬂon 11@qu olu
Guideline d@ﬁdtlon(sy) Th LC@@/sten 1sed t %om"m e 1d ntmes 14C]Mesurol and its degradates
N ‘Z%vis I opy@ 1Met ano 1)1 thaK e system stated in the protocol,
&@ sop@yl Eth e@&nol (3@ %,
: N
GLP/GEP: §> n(& é&g o\ @ & N
QRS S S
@ S o L oo @
Previous evzﬁ%atlon I@Ar orli%g@\al A@@x @5‘» lusion (2005).
= o & @ E
MATERTALS & N o &S
% @ @ >
1. *F&st Item @ N Q §
Test Item ﬁhe Q@ 14(%nethlocarb
pesrinid? %\ & e
Spec1‘1®Act1§€y % .7 mCi/mmole
Ra(& he 1 P@ y: %99.4 %

ic urlty @ Not stated
N

©
An aqus photolysis study was carried out for 30 days under natural sunlight conditions using
14C methiocarb. The study followed US EPA Guideline 161-2 (1982) and was not conducted in
accordance with the principles of GLP. The test solutions were made up in sterile aqueous solution
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(pH 5, acetate buffer) to a concentration of 0.91 mg/L and placed in quartz tubes with a flow-through
system to collect volatiles. The tubes were immersed in a bath of deionised water and exposed to
direct sunlight in ||l Kentucky, USA (38.05°N, 84.30°W) in January and February 1988. Bjirk D
controls were maintained at the same location. The mean temperature of the solutions was 2&9°C,
Duplicate samples were taken for analysis at 0.25, 6, 12, 20 and 30 days post-trgatment. Q\
At each sampling interval aliquots were sampled for LSC measurements, the@dall test solgtons
analysed by means of HPLC. TLC was used to confirm the HPLC characterf@tion of 14&meth§carb
and metabolites. =N Q @§ ©
The results are presented in Table 7.2.1.2/03-1. © {*’ *:4;\ KN é\”
The half-lives for degradation in both the irradiated arg~dark contramples w cal&@ted 1@be &@
greater than 30 days. The dark controls had a half—li’@ of 238 days irradiate%mp had@al&@
life of 88 days (_, Kentucky, USA, 38.05@ 84.30°W,Q&J anu@a{y ani@sbrg{ny . @© &@

(g
Table 7.2.1.2/03-1: Material balance of the photolf [‘2C]m§®cam@aqw@§ 'e©r soohg@l@on uﬁ&r
natural sunlight conditions gg Yo 0@@e aggﬁ d ra@eac&}%y, m@c@ of thalues%ﬁ

- - I o \) O ) o
E;il:}lfes]()t rradiation Methiocarb QWOJ\@? @4 NQ gnkno(\g@ RQover@? @&
0 103.5 e, @nd.& nd, S @ﬁos. 4
0.25 107.8 Q@ §%§ & ;§ e @ 1@ <
6 107.1&© B0 : \@’ @@ QQ 0 %@

12 101.Q" o [44 @n.d.@ . 7 §396.0-
20 97@% w 1@ Sndg? §[nd § 107,5
30 @f 7 Jof @ e’ gR|sg 10gp
Dark controls & < & o] A N~ .9
[days] o © N O SENE &2
0 "~ |oas @9 n§ o [n4S” &n.d?&@ 6.5
0.25 v 999 9 ! O |as é& d. \Q 107.0
6 S Msed  glos S s & &> |108.0
12 @ 1928 Xlose ©>’n.d_ @ " @ 93.0
20 @Q \© LI (TN 1d?  @|ndQ 99.5
30 O D Lod7 N W8N st & sy 103.0
Qnd not dé%s;t/ed & R \@ @\J Q %@
\@ MO1 = n&;@bioc%&wlfoxi % @ @M@’%@ziocz&l@llfoxide phenol
A RS S RN

§§ < & O A S
CA7213 ¢ Ind%rect@oto%emi@@de&rada@n
o NS .U O .0 @
No studies a@subm%’ted @er \mdi@t ph(@g\)cheal degradation. No study is needed as there

was no indigation fromgé)[;[her ava ab]@’éﬁ’atao @ rout\;cg nd rate of degradation in the water phase can be
significaptly influencedby in®rect photoi ad@@n.
N

7%,

~
@
N % @@ &@\@J Q &@@
@%
&§ Q Q S ©@
SEES
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CA7.2.2 Route and rate of biological degradation in aquatic systems
& o
CA 7.2.2.1 "Ready biodegradability" S @\ K
& O
A test on the “ready biodegradability” was not performed since methiocd%l‘)l 1s not regarded @eady
biodegradable. This was indicated by the overall results of the water/sg:\g ent study $e& secton ng@
7.2.2.3. @, N é}”\ \\ @@ @
T8 @8
CA 7.2.2.2 Aerobic mineralisation in @ace wate@ @ R @© @q}
@Q

@ Q S
This topic was not part of and thus not evaluated b &QEur n Mlss’@n d@g thé’ﬂast

inclusion of methiocarb, no respective stud the ase%@ Dossier.
the applicant believes that the circumstances i %Vhlc y is qulre ar ot 1)
methiocarb, considering its intrinsic propert %es (%e avaklable@formal%on 0@ e fate and
the environment) and realistic exposur@onda& . & & S @ %o

SN
“Studies on aerobic mineralisation @Q’urf&e Wat§sha 1@6 prt@aded&ﬁess appfi¢ant @}ows that
contamination of open water @shwat , estﬁarl and r1n 111 t oe@u (@ommlssmn
Regulation (EU) No 283/2013, Séétion @ 2. 2§ @ @@

Methiocarb is a fast degrad@ actl% sulgstance in soﬂ%nd v&@&er/s@ment systerfi®. Based on the
laboratory data the PECS\(%for ng%hloc@ wa@etern@ed ac%rd@ to F US @W guidances (see

MCP section 9.2.5) \ & S @
%@p g@u c&o drﬁk%corporatlon or seed

For application as tr faent the F
treatment) applies. cordmg t CUS SW_this l@es &(%smble@ntry foutes of methiocarb into
surface water as off % dsay age| T, d@ o the 1nc§@ratlon of the treated seeds

into the soil ia run%ff €s no ccur& I refevant p 3wsCenarios, without any further
mitigation os 1 to (@ment@tlon Cs@<0 0 ug/b ee %CP section 9.2.5) thus showing

that entry ipto open@ater will n@@occu N Ao
@\% & & @ © S Q@ W
K O O . O
CA7.223 ater/sediizen
SN
T &
@ O
Report: Q @)
Title: % é
Report N @\/IR()

Documen¢™No.: N
Guidedjne(s): §
Guidsline deviation(s):
GLP/GEP: @%

@
Previous @»ga&iat@f @DA@F& orgnal Annex I inclusion (2005).

Asse §¥nent @sm@hty@ study: the data presented are from a non-GLP study, evaluated for the

eX I @’clus@a (2005), assessing the degradation of radiolabeled methiocarb in aerobic

§ a route that is not relevant for seed treatment only (see CA 7.2.2.2). The second part of the
study erobic aquatic system — is not a European data requirement.

The study set up from 1979, although well conducted for the time of performance, would have some

shortcomings when compared with modern guideline studies (e.g. conducted at elevated temperature
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(mean temperature 89°F = 32°C) with no record of the actual temperatures over the course of the
study, lack of material balance, no record of redox potentials).

Two water/sediment studies on [phenyl-1-'*C]methiocarb were conducted on an aerobic wat\ and
anaerobic water/sediment system in the dark under non-sterile conditions. Tﬁfg@tudy was caftigd ou

similar to but pre US EPA Guideline 162-3 (1982), and was not in compliancedwith GLP. &@ ©®
MATERIALS < S @§\ &
R N o X
@ N N o8
1. Test Item & Q@ @@ § %@ é
Q <
Test Item [phenyl—l—14C]methioc%@§ Q& . &é\g R ®© @Q}
Description: Not stated @@ Q & o @}
Lot/Batch: Not stated @ @ N @y 6\ o
Specific Activity: 2.38 MBg/mg (1.876@1/;@ &% @7& S S RS
14.5 mCi/mmol) 7, @) AR © & <\ o °
Radiochemical Purity:  Not stated 0\@7 \@ N AN N © @? @
Chemical Purity: Not stated@ \\ @} &6 & \© é\g N ©§
S N
2. Sediment and water @Q (&K N éﬁ § @ @ &
The sediment and water were tak@rom a na al pong in \W\?

The pond water is very Scarcel)@hara{% 1ze nly entio

set up. Dissolved oxygen con%@t at dﬁy 7%1s 8.0 %m ithe p Q
S g S \ .9
Soil characteristics are w@nans@ n '@?16 §@ 3/Q1-1. o § @ %@
S SRR |
Table 7.2.2.3/01-1: é}&%co-c@lggégmié@gws of sciéi}cnt Q & é\
Pagamete .9 Q Its/Pnits @,
SIS ST s R
L o & @ o N
Geo@aphicigcation o 2 < O
o\@?) Mappingunit o O Y l@ Qo
&@ Type %@&]uaty&@stm@ A “ Q)
Taxegomic tlasSifigation & - X S
TexWre clady [USEX] - A Silty Clay Loam
Gd  Q000-880m) %]« O 16
Silt Q%5029 [ o o @ 54
QClay0 («@m)a™® N D XN 30
AN pH: Yl Q' A & @ 6.3
@’ Organiggatterdy] | @ & . 1.4
Orgamy C‘dr’%l?’/o] NS 0.74
\% Mitgpbial @ity ‘O &Y No data
Cation exX@ange@npaci ) 8.2
@ieq Ba>/1000 sedigd]
@ T()@Fﬁ\)jtrog@\\f% N & No data
N Teﬁ\:g\T pho@ﬁhoroa@f[mg & DM] No data
@ gﬁiog @] /N@ No data
& ))Vategqonle&@% No data
& @ @ potenwal [mV] No data
N % |Particle d@m /cm?] 2.6
&7 & ylg

USDA: United States Department of Agriculture

I'calculated as: OM [%] = OC [%] x 1.9
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STUDY DESIGN AND METHODS

In the aerobic study, pond water (100 ml) only was placed in jars. In the anaerobic study, pond ygter
(100 mL) and sediment (100 g) were placed in the jars. Anaerobic conditions were establlshcd the &
sediment by adding 100 mL of pond water (pH 8) containing 2 mg/mL gkicose plus 8. @g/mL
calcium nitrate to each soil sample. After 33 days the water was discarded a@fresh pondgwater
added to each sample prior to fortification with [phenyl-1-14C]methiocarb. @he concen&anon °Q[the
test substance was 2 mmm in both studies % @ ©
% N ‘34\7
The test jars were maintained in a greenhouse env1r0%\ent (mea Q' perature
samples were removed in duplicate from at 0, 3, 7 14 21 and 32 da@ after apph oblc@udy @
and 0, 3, 7, 14, 21, 28, 56, and 112 days (anaerob1 @ udy) For 1y51s pon terw cted
times with ethyl acetate (200 mL) and the orgase was a y thd lay %hro atogr y
(TLC). Sediment was Soxhlet extracted Wlth anoJ% :3 @év) f$l6 %s aﬁ@ the
extracts were analyzed by TLC.
The extracted soil solids were further e@aet% Wltk@t*la and&tl t@’ sep é:gate bo&nd
radioactivity into humin, humic acid fyl @ 1" iy c %T he r@loactlty tent @vas

@

oroform/

determined by liquid scintillation meas&emen‘t&afterlomb
@ %\ @ N
RESULTS AND DISCUSSION &% & & & @’ S & @»@ @Q
& N S S

S R
Vg o d & 9,8 O
@ LS R ~ O I
Table 7.2.2.3/01-2: Dlstrlbutld toga rec§very afé@r degra ath@he%l-]-MC@ethl@rb in aerobic

d watte t/d't % jed radioactivity).
Aponb w;ﬁ an%{naerlj wa %se Lrysp systems ( & gp@j Z %:oac ivity)
. erobig aquatic © @Inacr ic aqpatic %,
Samplmg Watcr& ...w @ Sediment N
interval % S \@ o
[days] Or ter vy, Logy Ogsdno- w/atcr@ Or&ano- ‘Pwater Bound | Loss
sé@ lc .| solul & sdtuble Y solyple | sotble “psoluble
0 SERNIIENGE 9 .9 1le NV Do 0 0
3 G100 08 o]0 NJ64 & N &723 > <l 7 5
7 D0y © Olog P[4 Bl §45 <1 9 2
14 _ o 1 e | AT <1 10 11
21 2|95 %, [28. 3O 9 @ &5 <1 10 5
28 & snt o ey Qsnt 2> Q58 <1 11 8
32 s& N wg [ s8¢ o [snt O [snt snt snt snt
56 Y sty |t o3 30 <1 42 22
112 Gt S [s gt <l o [ 5 <1 72 21
@snt—@@xple n@&en{,at@hs mt@al s @) @
9 Y o D
S $ 74 <7
@’ NS @ @ N
i AN NG RN
= O S
N ¥ o ) Q
@° S @ S
Y AN
@ < Q" & ©@
WA
NN % S
S &V s
¢
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Table 7.2.2.3/01-3: Distribution of parent compound and metabolites after application of [phenyl-1-
14Clmethiocarb in aerobic and anaerobic water/sediment systems

(% of applied radioactivity). @o 6

Sampling | Aerobic aquatic Anaerobic aquatic @
Interval Water Water Sediment
(days) Organosoluble part Organosoluble part Oganosoluble pag r@ @

as MOl |MO03  |Mo04  |as Mol |mo3 | Mof\\ MQ%\
0 97 1 1 0 97 1 1 \na naQ® G
3 0 0 80 20 18 ) 45 |10 M
7 0 0 83 17 5 el 2@ |9 Y Q<19 | @
14 0 na 34 63 2 . o R |6 CVERNEES S
21 na na na na <l @ |0 RE 5 Q4RO N
28 na na na na <) 0 RI &° 4> & N
32 na na na na Lr snt N [spt@ snt> Bt 9 [spl
56 na na na na o<l 00 S &> W9 Ol
112 na na na na Q10 @ Q"\a ) @ L g |3 <1
as = methiocarb snt = mmplc%t nku@ﬂ this 11@1\ al QU @ @) @j @&
MO1 = methiocarb sulfoxide na = not arélysed % Q %, §
MO3 = methiocarb phenol M04 = I@]IOL ul\ah‘om@\)hmok & B N R

Q K N Y {é@ & O
&8 oo @ ©
@ S X N @ @Q S %,
Report: KCA 7.2. 2@/04 - 20 -2@@80- SHNCEN
Title: [Pheq@ 14%]%&16'[}1100 b: bic &tlc é’Q abolis1 t@ waté@&sedlment
Syst . 2]
Report No.: ?Q(})S/S@ @ © @ N 9
Document No.: M-259880-01-1 @ § & Q° R © N
Guideline(s): EU 9@/EC endigg /4@@EE nerI and Iif}\’OE 08; US EPA
£Subdiy smnﬁN 161 4 SN é& &\
Guideline dev1at1on( ne @ @ @ N @
GLP/GEP: é O &6 & @
\ & &\ N ) §
Previous eval@@wn Q> N(‘;\g @eth@eval@@@on, @bml for§ pugppse of active substance renewal.
© N Q Y
MATE%A?S S & @ N & 2T
A o O & L9 O
1. Test Item @\ & é\a Q w\ﬂ\ & R
& & S o O
Test Item Q eny @’ ‘C @thlo@b N
Descrlptm@ @© Not staf v

Lot/Batc @© 1 @\283
Specﬂ%éttlvity: % M 9 p@l mg)
Radiothemical Purity: >98 %
Chemical Puritys_ @> 8% @
h @ @ O
2. Water and @dlment SN S Q

Cr=

RS
Sediment &1@ co N)on g suggrnat&@ water were taken from a reclaimed gravel pit (_
I) and 1all}@dan@d pont (_) Properties and characteristics are

summ@ed @the @11mef®n Table 7.2.2.3/04-1 and for the water Table 7.2.2.3/04-2.
> L @ §
<

&S
&
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Table 7.2.2.3/04-1: Physico-chemical properties of test sediment

Parameter Results/Units @
I
— N
Geographic location _, Northrhine- u
Westfalia, Germany

Mapping unit ) B

Type of aquatic system oligotrophic 2)
Taxonomic classification San < I'dam ° R
Texture class [USDA] Sand @ it loany) @ o
Sand  (2000-50 pm); [%] . 93.8 N Y1 & o
Silt (50-2 um); [%] @ 4.3 § Q v O
Clay (<2 pm); [%] Om% 1.9 — N @@ A @gi - %}
pH: Water &) 8.46 > N | @ 6\ 302

CaCl, @ 5714 % O 6.6 %

Organic matter [%)] Q S o @  3.19

Organic carbon [%] AN o @ Q ! A SXTW RS
Microbial activity SN S S| ©

R X

[mg CO/h#kg of sediment DM] ol > @ .8 Sy & & ©§
Initial (at date of sampling) ©Q B éﬂ é\a @B @

Final (at latest processing date) & @y 0, A\E N) 089

Cation exchange capacity R 2 & @2.2 ®@> Q ©\\)) @}y 112

[meq Ba?*/100 g sediment] @ v L @ S & Q

Total nitrogen [% N] N ~ T 0.63 @ < N~ @23

Total phosphorous [mg P/kg DM] % q S @45 S N LD 4745

CaCO; [%] L2 N Y o <0.1 . O %, <01

Water content [%]> S\ S @ 198> &y 519

Redox potential [mV]Za O 7 NN R 174

1'% organic matter = %dganic carbon*%%ﬂ v NS N) )
2 determined within t&dy&t be@e 1llir§g§e te&vessel}s@ @@ g @@

QAN RS N
Q) D o
Table 7.2.2.3/(@2: @sieq&@emica@vrop&ﬁes ofttest sqg@nat ate®)
Paramete{@@ %, @t& 7 @ @}Res&t%nit@ @7
€
£ &8 Yol |
@) 0y

Temperature at sar@ﬁ\l}ng [°Cﬁ @Q N o o 12.0 10.2
pHatsampling © & & gy 8N A aF6 8.0
Hardness[°dHf;, O Y O o | © @98 3.1

Electrical conductivify O A S ), NA N/A

Oxygen cehcentration [mg/E]’! §> = 6 @

Initial (@ ¢ of samplifig) @ & Y109 10.8

Final (atlatest procesgirg date) & | © 6.3 6.2

Dissbbved organic cacbon, é@ O Qw N <2 <2

[mgC/L] ¥ g

2 - .

Total organic cdfon, TOC [m@ﬁS/L] \Q\\,@ D <2 <2

Total nitrogg@ng Nﬁ%] Y 5 5.5 4.0

Total phosphdrous{mg P/E}> ® <0.03 <0.03

Redox patpntial @\ﬁ] < @Q

Initial (46 'date eFsampling) S 190 204

Finak(at lategtproce&img date) 217 227

! I@@ltion@@h saturdtion: @ % saturation (20 °C) is equivalent to 9.17 mg/L

&

STUDY DESIGN AND METHODS
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The aerobic biotransformation of methiocarb was studied in two water/sediment systems for a
maximum of 90 days in the dark at 20 °C.

A study application rate of 12.5 pg per test system (corresponding to 24 pg/L, calculated to a gter
depth of 100 cm) was applied based on a maximum single field application rate of methiqc\ of@

240 g/ha. >
The test was performed in systems consisting of cylindrical glass contamerontammg &Q/at
sediment volume ratio of 3/1 (v/v) and equipped with traps for the collectl@i of carbon.dioxi §
volatile organic compounds. During incubation, the water was in smooth&gnotlon Th st 1 Wa@
applied onto the water surface. Q

Duplicate samples were analysed at 0, 1, (2,) 3, 7, 14730, 62, and “) days of 1at@ Ak@ch
sampling interval, the water was separated from tl&e sedlment b@ecantatlo 1me® W%%©
extracted twice at ambient temperature using acetqffitrile/water/ 1al agetlc @ (50/ /0. @ NIy
followed by a single extraction with pure acefgnitrile and fin an@ggr@ted %mrox@we
extraction with acetonitrile/water/glacial acetic d (8/2/ 1 V/@) at°6% 0°C.

The amounts of test item and degradation products ater aid s %xtrac@@rere determ%ed by
liquid scintillation counting (LSC) and b ﬁo@ ectig u ana s. THe Wa§; an %ed1n£nt
extracts were concentrated prior to HPL dlo(@t’ect an, ly . The ame@nt of volatilgs and @on-
extractable residues were determined @y LSQ an omb 10n/I&§ S ecti¥ely. Jest itegy and
degradation products were identified Y @ HE@S-M S§nclud&% ac@wate @ sd rrnm@on by
'H-NMR and/or by co-chromatogra e‘ refer cei

The limit of quantitation (LOQ) the LC nie d wasJet t0@ @es @Loﬁ”\avhwh was
n:*n 10

2.1% of the AR. The results were for representatlve
samples. The limit of quantit@tion (i Q or the @’PTL{} met set to @mes the LOD,
which is 3% of the AR&Idem&ﬁeatlc@ of t@he tra@sforméﬁon @goduct@@ was@achleved by co-

chromatography with refe?@me c6hpo
graphy p § @ @@% %G %@ §
RESULTS AND DI@Uss@N & O @6 SRR NEEN
The material bala§ o®e w&%sedmlentssgstems@nge 7 %% 103.7 % and from 92.0 %
to 101.9 % 6@he %phed %’adlda%ctlwt A @
respectively, Qith 0@@&11 %@n + s@dar%ﬁwa@%ns . .0 %and 97.1 £ 2.8 %, respectively.
S
Residu @)Water dec@Sed d@ to study @n fm@? 97.5 % to 13.8 % AR for ||l
wnd from 97@% t(@ 5% AR@ & Extractable residues in sediment
i oY minati %2.6 95t0 13.6% for | N 20d from 2.7 % to
on-extractable r

ues (NER) in the sediment of
.3 % to 45.2 % AR and in the sediment of

20.7 % AR for

increased fromy<day,
ffom

&% ta58.6 AR, N
ion of CO, wds défertab st @bt da%'&er application in both systems. Afterwards the

CO, stead@/ 1nc§d t(@vah@of 253 % AR in || 2nd 123 % AR in |

0
. % y t%ﬂnat@a Th@sad%é@wlty found in the PU traps amounted to <0.1 % AR
ystems. @ \ Q @

@matu@ fro

The form

Methiocarb dlgs1pat T due% degradation and translocation into the sediment. Shortly
after application, \ace fte ) the amount of methiocarb in water was 91.5 % AR in .
@ 3 7 AR@& . Methiocarb had disappeared completely from

the su&%@lata at 14 apQQO days after application from and _
1ve1}@ %f methiocarb in the sediment, processed 60 min after application, was

2. &an D7 % ncreased up to 22.3 % AR by day 14 in ||| | j QR 2nd 46.1 % AR by
day 7 b At study termination, 90 days after application, methiocarb had

disappeared completely in the entire water/sediment system of and declined to 7.7 % of
the AR in

>
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At study termination 90
water/sediment system of

respectively.

R

Three degradation products were identified with the followi
Methiocarb phenol with 15.2 % AR by day 3 in the water of

the water of
water of

4.2 % AR by day 90 in_and04%ofthe

maximum of 13.7% AR by day 30 in

I 70 minor degradation products were detedfed in the sedin

a maximum of 1.5 % by day 62 in

methiocarb sulfoxide phenol at a maximum (3&7.0

Three major degradation products werg\ﬁetect
phenol, methiocarb sulfoxide phenol an

maximum of 19.2 % AR by day 3 in
Methiocarb sulfoxide phenol forme
14.7 % AR by day 7 in
AR at study termination in

O

and®3 %

@

and 16.

%

nd, 1&4 %

a ma 1mu@<10f4@ %@b
ethidear. Ys%ﬂfon\phe o
the “»\ by

g

.

nd 0.9 % AR by ddy 30 i
Yegnd 5 99 A@by %@62
Q@‘m tk@ entir®) Wate@edl
et mcarb\\blfon@henoi%l\/l

eng Met

o

eﬂ@)
dﬁ

days post application, methiocarb disappeared completel
and declined to 7.7 % of the AR in

@
ent s@m

arb, phenol

i in the entire

ng maximum occurances in water :- @
an@ﬁ 8% AR b@@by 7.in
and methiocarb sulfoxide phenol with 34 ;\)6 AR by ddy 7 1
and 12.6 % AR by day 7 in the water of i
degradation product identified in the water was methiocarb sulfone phe;
by day 30 j
The only major degradation product found in the sediments wasethiocarb pj o
5% AR by day 14 ]

focarb gulfone p!

10¢a I'TZ)

and

at adpaxinmyn of 5.2 %

The maximum amount of unidentified radi %c 1V1ty®?as 4\& d 0.9 % AR in
I - & 2
S @@ 5
Table 7.2.2.3/04-3: Biotransfor tlon of methi rb LC pone&fs expgesse(@ % of AR (mean) in
w@/sedj@ tsﬁ{\y m under a 1c Q%ldltl%
D@V[day @
Compound urcef(\\& o ﬂ\% 2 © @ 44 & 62 90
Methiocarb @Wate 91.5 542 312 [N20.0 i w
@1 Sedigipht 2.6 14.9 QP 14.5 14.65 6.9 § 3.0 0.7
Methiocarb phen@l 2%% V157 I 1% 138, 15 S 39 @
~ iment™ | o | Id |28 ) 8.4 1. 13.7 | 78 75
ROR , 2 Waters; v, @ © 1.4 @0 Qr
A Sedir@nt 8
ROI3 Wall | ot . S 25 7 21 1.7 0.5
Sdiment (*9 Q S |
ROI4 ?ater BN Q 0.7
€5 Sedimelt @ v © @
Methiocarb sulfone | Watckd * NV ro.s 2.4 1.1 2.3 3.1 42
N
phenol Seddent ] .Y Q] L O] T W L1 15 |24
ROI6 W Fater ©©) N S
Sedimen @ ,ﬁg @@% @
Methiocar}Qy ) Wate N 240.0 %@0.90 K255 | 34.1 333 [ 204 [ 113 |97
sulfoxidéphenol Sediment <Q 1.1 3.0 3.0 43 6.9 6.3 7.0 3.8
ROI8 Water o 0.7 1.9 2.1 1.2
%@dimem@% o © @@ {Q\\
. L Water 07 < Q 0.6 1.2 35
Diffuse radloactlvn}O/?D h Sediment 2 09
TER & | Wagen 97@ 759 672 | 633 [ 493 [392 [267 |[184 [ 138
Q) | Sediment,{ 2.6 185 213 [216 | 196 |223 |218 | 173 13.7
Total *CO, , ™ “Entire SEsem [sna. [S6Y 1.7 1.4 1.9 8.5 149 [208 | 253
Total vola . Ny
orgamc@@ @ Entlre%%'sten(l\@ n.a. <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
NER ®y SN 0.3 43 11.3 151 [272 [326 [379 [463 [ 452
Tot@@ reco@%@ ter 972 | 759 |672 [633 [493 [392 |267 184 | 13.8
Q edim 26 185 | 213 |216 | 196 |223 |218 |173 13.7
< Entire System | 100.2 | 99.5 101.5 | 101.3 | 98.0 | 102.6 | 1014 | 1027 | 97.9

blank bo@ values < LOD, DAT: days after treatment, NER

interest

: Non-extractable residues, TER: total extracted residues, ROI: regions of
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Table 7.2.2.3/04-4:

Biotransformation of methiocarb, HPLC components expressed as % of AR (mean) in
water/sediment system under aerobic conditions

DAT [days] @ S

Compound Source 0 1 3 7 14 30 62 90 . L
Methiocarb Water 93.7 60.5 38.8 16.7 4.0 0.4 N\ é@j

Sediment 2.7 27.8 36.7 33.9 25.0 153 &% 7.7 @ S
Methiocarb phenol Water 3.8 3.6 6.1 6.8 1.9 N @

Sediment 2.9 9.6 16.5 15.5 @74.1 11.8 @
ROI2 Water 0.4 0.9 % o ©

Sediment - ° o 9 v
Methiocarb sulfone Water @) 0.4 EN R A @ @
phenol Sediment X (,@ 0.6 $) D ?”\g@ &
ROI6 Water 1.4 1.2 N K N O

D

Sediment 1.6 1.2 @O}\OA &C ((%\0\\9 Q § N
Methiocarb Water 2.2 55 % 12.6 9.5 Q 5@0 3& 1 < @
sulfoxide phenol Sediment LIy 2.1 29 4 ) \ N
ROI8 Water K & - 2 @@

Sediment L o Qf 6 ° RS %,
Diffuse radioactivity | Water Q@ @ 1w, 05 & | 04 @ S 0.9

Sediment Ry @) @ ® @ & % ©
TER Water 975 | 67.6) [ 52907 [ 3T | 16% |65 gﬂ ST Y @

Sediment 2.7 20 0 | An8 [ Mol Puaa 7 @93, | 207 §
Total "‘co_2 Entire System | n.a. AN 03 bl &l3.6 Y 7.0 L;\ 9.4 | 123, S
Z;)gt:rlli\;(;lanle Entire System | n.a. 624)'1% <0.]§ 0.1@ <(@9 < & r@ f@

(@N

NER Sediment 03 | 1579 |51 123|387 @9 g5 8.6
Total % recovery Water 97, %6 EAINSA Yo7 6.5 QI 3.7 Ol 20°

Sediment 7 4 @8 Q61 @hss S| 357 2 7

Entire System™{M00.6° 98 6 993 Of 965 | 95 97.0 94

blank boxes: values < LOD, DAT: day§5&fter t@ment I@ Non@tractabeﬁgresmue&TER KTcxtrac@ remdues\ROI regions of

interest

Both water/sediments
supported by the
neither in the supe

The three degr
methiocarb
sulfoxide phe

The kinetic evalu@

hi
@éﬂtwater 10y in tHesubme ge@

ne
1d
minor tra,n@ﬁ)rmatlon product

level (@W 5% of A%ﬁnnl @dy t

o NS &
or t}@degﬁgdatlon of the @§t item. This also was
re ig Jio pot@ltlal r ac&%ulatlon of methiocarb

% ex@llent ®§1‘[

COp? 10n gtes.

1on\deuc SSwere ‘déte t%ei meﬂgloca@%hen@ m@ocarb sulfoxide phenol and
The (@a or @gradgﬁ n productsSmethidcarb phenol and methiocarb
'nedw il study termi at;o?@not ekeeedin 11.8% of AR in all compartments, the

@ @b su@ne éh@d@l@namé@%ﬂn at a very low
natlon) @
S Q %

Q S
n of &th@rh and its nz@‘ébol& 1S %)Vﬂed under - - S.;

2015; M-5355041-1 SENRN
’ R @ @@ S <
@)
@ ©© Q

K@A 7

Report: % S.; 2015; M-535504-01-1
Title: \%eth@arb ( 1 C) and'i tabolites - Klnetlc Evaluation of Degradation and
Q" DigsipatiopBehavipur 1no er-Sediment Systems According to FOCUS Kinetics
O % @ th&%nG@ 2.1 Fool
Report No.: . Sa-182060 &
Document No.: 04-6¢> Q
Guideline(s): N plicable
Guideline atiors):  ggPapplicable <O
GLP/GERy o~ o
N <
$ 2 By

Pré@lous@aluatlon No§ev1ous evaluation, submitted for the purpose of active substance renewal.
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¢ Summary

The degradation and dissipation behavior of methiocarb and its metabolites methiocarb phenol (MP,
MO03), methiocarb sulfoxide phenol (MSOP, M04), and methiocarb sulfone phenol (MSOOP, M05) in
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the aquatic environment was investigated by kinetic evaluation of the aerobic water/sediment study [Jj
, O.; 2005; M-259880-01-1.

The modelhng and trigger endpoint DT50 values and formation fractions for methiocarb a @HS

metabolites as they can be used in exposure assessments are summarized in Table 7.2.2. 3/0& an%@@

Table 7.2.2.3/05-2. S
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Table 7.2.2.3/05-2: Trigger endpoints of methiocarb and its metabolites (dis. denotes dissipation)
Compartment Compound Model DT50 DT90

(parent/ i @ @6
(days) (days@\ Q

metabolite
total system methiocarb DFOP Y @8 70y, ©
total system methiocarb DFOPD 72 @.1 g@ &
total system methiocarb phen@ ../DFOPY* " 515 2762 7 &
total system methiocarb phégel DFOP/S 54.1 g}” 1@8 @
methiocarb ﬁ) L
I total system  ethiocab ¢ sm@@) 45@ QL. 74 @%
methioc S N
_ total system sulfo henol %OP/ S@ @ 7 O 9]@% \\(\@
3 " o
- dis. water methi carl@@ \f)FOQ @@ 1. %ﬁj@ 3 4
dis. water methiocagb @ & 955 < °
— g@ @ = @\3 yea—
dis. sed. ethiovarb FOP 7 2076
; S AN S
- dis. sed. é me’ﬁmocarb@ &HS é LS 208 N319S

! endpoint from parent-only fit @ <
2 pathway fit, including all data, total syster&n T met%arb ﬁ&vas condygted W&h@édel @iomd@st

& o

i oo oo datapents foyflil‘fbfff%mi’i%ii‘f co?é@red & & O ©© @? <
CHNCIRFES Sy &
Table 7.2.2.3/05-3: Mg}lmuﬁkocc ces n [ methigearb aéhdl etaboﬁ&s as given by-
- 0.; 2005; M- 2@88(%)@1 m@) 1ed<ad10act&v1tygy ed @\nean@érephcates)
Q.. .9
& § @&9@ T;)@ %\Wat§ éSedinLe}i@
o & & Wem S o
@Q %h%carl&\ L \\ é\ - Q@ @ 3@
SR hlgi@b sutfeside « o, S Gy ©§ @0
eno
o\@ methiocarbrsy for@% 6.§ © %@ \é’g\?z. 4
AL pifhol RO SR

%%etmgk&arb ph@@ol @Q 9.1° &
\ Qr ) D

The metabolite meth § enolgﬁVIS gﬁ P, 1@5) was not considered for kinetic analysis
éof applied radioactivity) in the system -

because it oggpirred@ ly @nargmal als&o@lntsqg
or at sma@am@@t s (< @?app radioactivity) which were increasing until the

end of t@ dy for th@gyste

MATERIAL AND MTP@ @

O
@ S

&
Residue dat ﬂ% ae@c wﬁter/se@r%ent degradation study _ 0.; 2005; M-259880-

01-1 were ed e tegh) ubst@pce was applied to two water/sediment systems _ and
undé& aer conditions in the dark in the laboratory for up to 90 days in the dark

& &

Tl@%me evaluatlon @s performed following the recommendation of FOCUS (2006), FOCUS
(201 l@d FOCUS (2014) according to the respective decision flowcharts for the determination of
trigger and modelling endpoints (Level I). Evaluations were performed for degradation in the total

system and dissipation in the water and in the sediment phase. The dissipation and degradation rates
were evaluated as modelling endpoints and as trigger endpoints.

at 20o
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The model fits and the statistical evaluation of the results was carried out with the software KinGUI
version 2.1.

For the kinetic evaluation of the data a compartment model was developed Figure 7.2.2.3-1 inclygjhg
the metabolites methiocarb phenol (MP) and methiocarb sulfoxide phenol (MSOP). ). The metabolite &
methiocarb sulfoxide (MSO) did not occur at all and was therefore not considergd for kinetic a@glysis
The metabolite methiocarb sulfone phenol (MSOOP) was not considered fordinetic analysi
it occurred only at marginal amounts (< 1 % of applied radioactivity) in the system
or at small amounts (< 10 % of applied radioactivity) which were increa?§\\igi¥g until the e

of t@ stu

4

for the system ||| Gz @ AN PO S
N @ @
\s & S 9 &
Four different kinetic models were employed: @i,ngle first-qrder (SFO) first- 0@ r@mle&
compartment (FOMC, Gustafson-Holden), the hock€y-stick mo@ H @ uble figst orde@

sequential), and the bi-exponential model (DF double ﬁ]{t orde Q?) ralle@ TheQniost @ppro e
kinetic model was selected on the basis of a detailed sta,tlstlciéﬁnal s inclgeing ddsual assessment of

the goodness of the fit, chi? (y?) test, t-test sigéf n@? cor@g tlom\@nalg@nd@dardﬁev&wn

% @ @ Q A & @’ @&
Figure 7.2.2.3-1: Compartment mode@sed ﬁ%\he k@tlc an@@sm & §
9

A
Q f\%m\\%@“%
&Q@mﬁ@m&\“@@@@@@@@

© \ ! % MNE |norm°§tabo|| s,-COzq v
A O i
2 © & &

Modelln@ endpoints: @derw@on of modé&lling . po@ simple first-order (SFO) kinetics
were tested first, th ic }Qﬁodels nall"yg Y%ﬁ:l g&s chosen which is visually acceptable
and provides a si cant bettgrtit interms @chl

Modelling endpéints par etab&htes ere d ed from pathway fits. This method was
chosen to safgguard@® cy, l@twee@%are@ degragtation and metabolite formation. Typically
higher tier %@posur@cal <' tloni\on L\%\relev@t metabolic pathway including simultaneous
degradatl and formatl e ey s pathway fits are preferred to ensure also
cons1ste@ between, @etlc@aluat use’&n exposure calculations. If a pathway fit did not
dehvg an acceptab@t fo% met@ohte@echn\{@ts from maximum were considered where feasible.

~
Trigger endpou%t& @ &@ Q @
For the pare&t@sub ance 4gethiodarb, tf%ger endpoints were derived from the parent only fits
considerin 0,k OM nd ]%FOP @For the metabolites, trigger endpoints were derived from
pathway fits us1@9the del rlveﬁom the parent-only fits for parent. If a pathway fit did not
dehvercc@ble fit fo $®etabohte decline fits from maximum were considered where feasible.

@g @ N
N) O
& & @
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RESULTS
Model selection, degradation kinetics total system @" >
Methiocarb Q\ §
@ Rz

Parent only fits were considered for the derivation of trigger endpoints. Patl@ay fits were con @ed
for the derivation of modelling endpoints to safeguard consistency betw%en the degx&tm Y of théd
parent and the formation of the metabolites. Generally, @ dlfferenceséﬁ‘tamed bet&%@n ])\EQI’H 0

and pathway fits for parent were marginal. ? @
pathway P g g ©Q @ s
: > S S
The SFO fit provided a god@ fit to the sured resi @ data 10ca
and a statistically significant degradation rate. esiduals did not ghow s@tema@ t10ns@ad

the chi’-error was far below the recommended ue of 15 @T hufss, t %50 m@el wa&sele@@i as
the appropriate model to obtain modelling en mt ~

All bi-phasic models yielded a slightly h1 %‘wss Dfit t@ SF@here@FO&wa@cte&&s
d

best fit model with minimum chi*-error t& rlve\t ge&e <, @ é\a

@ S %o
_ The residues sl@av a ﬁeiatlv cle@b -pha@c? pa@m w@a @ed d&line in
the later experimental period. The SF could not @SCI‘I&@}IIS avied and fofe was not

considered visually acceptable. A p asic models )@lded a3ubstapiia lé{ghe odr@s% of fit than
SFO where DFOP was selectedjas best Tit rx%el mix (u.g’-) n‘% @we oth modelling
and trigger endpoints. Both@’ OP rate pa@metirs ere éhﬂgh 1f@ant % a}@md parent only
fit). K % é& @@ §@ . g . § @ y\?

2@ § N
Table 7.2.2.3/05-4 R@' of dégr d§n az@!)atlon@ (aer@w) léurato&%studles methiocarb,

del ng en rdin: oF S elI
& & I@’ @)

methiocarb stribution a§ sed 36.7 % after 3 < @ K
_[cPistribgtion (mg %2 ﬂs NS R
Water / @ pH@ p%ﬂ© t. %TSO %qu} o5t @50 MYoo | ST | DTso /DTy | St. Method of
sediment sygigm | yager ged 2 ‘”;@ whale sys 5y (42) @ywat@ f%z) sed () | calculation
&@\ phase@@ 4, @N . ©© § Q & whole sys/
%;(\\) D o ¢ N water/sed
I @E :%7.1 @ 1&%3 {38 G 1.2/8 3.0 |6.2/20.6 |0.7 |SFO/SFO/
q N
@ QS @ (3\ ] § > DFOP
r 050" @ 17.@9.4 @@i 0 @&.8b>/9.5 0.6 |52.59/174. |42 | DFOP/
d) s 2
j@% ¢ D @’%f’ P DFOP/HS
Geomem@cmean at 2@@ 5 8/12% . @ 1.9/6.2 18.1/59.9

M%?ﬁred in calcium thlorid&Soluti % Q>
% DTso back-calculated from 90/ 90 a@) 0/&@

9 Slow phase DT3@DisT50
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o O S o
N &
&% O @ o




BAYER

am

Page 66 of 90

2015-11-27, rev. 2017-07-28

Document MCA: Section 7 Fate and behaviour in the environment

Methiocarb

Table 7.2.2.3/05-5 Rate of degradation/dissipation in aquatic (aerobic) laboratory studies methiocarb,

Trigger endpoints according to FOCUS Level 1

methiocarb Distribution (max. sed 36.7 % after 3 d) K8
Water / pH  |pH [t |DTu/DTw [St |DTs/DTog |St. | DTsoDToo | St Methpd of G
sediment system | yater |sed® [°C | whole sys. ) | water o) |sed & o2 &a@fula‘f'
phase v q whol&sys/
= S %
~ . . vga@j) sed%
. S N
B 6 |71 |20 [1.8/7.0 2.2 %.4 1.0)[ 3.7/20.6 dp7 Qll DFOR) o
8.0 6.6 |20 |7.2/58.1 2.0 &41.8/9.5 @é 20.3/130 4.@ DF 9
0 N é © DEoP/HSY
R PSR i
. o Dok
()}eometrlc mean at 20 C %/\b&) L \){Z} N %@J K\ Ll
3 Measured in calcium chloride solution Q&
b 5 2005; M-259880-01-1 © %@ S @j& ©@ KO N %
S . \@ Q AN N © @j @
@} \\ @ |5 & w;\ N é\ﬁ Q
methiocarb phenol (MP) N O & § I~ O §9 .
AN NS %
Table 7.2.2.3/05-6 Rate of degrad@on/(@sipaﬁ@ in aguntic (@bic fabor. @@"ystu@?s méthiocarb
phenol (M@\/Iogéﬂiniéjn@’oint corg@g to(;;éCU;&wl ;\%
methiocarb Distribution( fnax fn water @52 %dfter 3 @ymax. séd 16,5% aftefd4 d. gax in total system
henol (MP o SR ' LD
phenol (MP) 19.1 A)oaf@Sda@ 2 @ O& . §/ @ x
Water / pH «|pH {@ BFs0 /DT 86@ DT@/D St, | DTsp Doy [St. | Method of
sediment system sed @ °C<%Vhol S. § By S N N 2y | calculation
wa q &y ) §mter D | sed\ ()
e ©& 0\@ § N 2§ @@ 4 @@ whole sys/
N o
F© N N % & @ §@ y water/sed
B 7. | 740]20 [$e7% 3 &Y & e DFOP
9 DNl N U o @
F 8.0 6.6 )20 ﬁﬁ/l@g 63 | > © SFO
o o o o\
! QO &k\ o S) = S
Geometric mean °Cb)% 7@%§240%@ /\& [(\©
9 Measured in calgjum chjeyide soltstion @U ©\ Q Q
b Parameter es@&ed frGm the ine fiom maxiqum  °s,
9 Slow phase DTS0/DisTS0 & Q 9 @@
@ 5 2005; M-%‘)SSO- @%’ NN
N Q @ N
AN L9
. SIS
N (g @\ R Q
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Table 7.2.2.3/05-7 Rate of degradation/dissipation in aquatic (aerobic) laboratory studies methiocarb
phenol (MP), Trigger endpoints according to FOCUS Level 1

methiocarb @ @@
phenol (MP) & >
24
Water / pH pH t. DTso /DTyy | St. DTso /DT9y | St. DT5Q@T90 St. @hod
sediment system | yater |sed® [°C | whole sys. (3 | water (%) ed® (XZ)Q calculation
phase % Q wh@sys/ %
@ &9 o\ <:§§e / '24\9
o) Ny |ater S%§ @
) Q e §% S
b)— 76 |71 |20 51592761195 IS I 8 F(é@a 5
ﬁ@ Q z Q @ & () &@ﬁ
' 80 [66 |20 |5411798 403 < | & | O o g
) A SN I I SR
. ] Y S
Geometric mean at 20°C Q Tg@ g}ﬁ gﬁ %f@ o3 & .
3 Measured in calcium chloride solution (g @ R O 0N
o | 005; M-259880-01-1 ‘&% N \\ S S § N @ §@
©) Parameter estimated from the decline from m, um\\ @ & & N N R S
) NERE & @ >
& @ AN @ ®\ @@ @ Q . %
Methiocarb sulfoxide phenol @/%O]@;f@ @@9 IS @@ @ ©© ®©@ . N
AT AN
Table 7.2.2.3/05-8 Rate of d@gradz&%i}on/dis tiongin aquatic (aeerQ)zipc) b%i'ato% studies@nethiocarb
sulfoxi hengh{MS , ing endpoints acc ng tsh FOCUSLevel 1
g phen S, mgdling eyl v O
;rllj;(l:;(i)g:rb Eést ’bu;ifi);{@’4 ;{ in@jater 36T % 7 d\@x s& 7.0 g/iiﬁeroi@ max in total system
phenol (MSOP) | &, o S X Q &

tic f@gmatibo@acti&ﬁkf/kdp): ©© @@ < @

Water / sediment EpH <\ pH . °G.| DT /BTo0 | ST o st DTsy /DToo | St. | Method of
&@::f) p t. G&g 50 90 4§t. 50 § t.& 50 90 t ethod o

D
system @ wat@> | sed> O whedesys. a0 @DR@

@) |sed () | calculation
9 phfe | & SN & @g wa@r Q% Whole sys/
@ S ﬁgﬁ @ S < (<§ water/sed

7
7

ACA —S 5
I 7§§) A 46@53.?3&\ 5.7 RN SFO
g

d A@Q N > Q 5
g S
m |80 R 66521 @@’7.7@.90 306 |y SFO
RO I N N -~ I S
Geometri%@;an at 20°C o ™ § gj\é/ IK Z

R
3 MeasufQ}t in calcium chclgr‘f/de solutlon < D
b Pargmeter estimated f¥&h the %cline @' mm@.]m o\©

© Slowphase DT50/DisT50 & 'S
0 h 2005; M-290830-0 1 R o
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Table 7.2.2.3/05-9 Rate of degradation/dissipation in aquatic (aerobic) laboratory studies methiocarb
sulfoxide phenol (MSOP), Trigger endpoints according to FOCUS Level 1

methiocarb @
sulfoxide ° P
phenol (MSOP) @ @® A
(@N
Water / sediment |[pH ~ |pH |t.°C | DTsy/DTsy |St. |DTso St. | DT@/DT |St. heth%@f
system water | sed ¥ whole sys. o) /DTog e s&g (X@Q cal<§lion &)
phase wafer &§9 S | Wahole S)@”
? ©@ @)@ @\ater%
B s 70 (20 [45.71517 |6y o> S| R SF@(;O§
b) /% Q @d S é & ) &
W, @ &
8.0 6.6 |20 [27.791.9 Y20.6 ® I | @ 6\ LSFO
b N | 2] YN S
Ol S
Geometric mean at 20°C % @ Q & & D @ @%
3 Measured in calcium chloride solution Y [ ) @)
o [ : 2005; M-259880-01-1 @} K\\ %@} \& & W;\ éﬁ é\a ©§
v
S e,
S Yy O &S s
Modelling endpoints — Degrada@n ang dis%@?atim@ﬁ(ine &© ©© @@ N
@ N @ S &
The resulting SFO modell@ half—ﬁves%@TSOSEg of %eth'b} énd its metabSlites have been

reported in the above tablgs and 1ist§agai@1 Tablg 7.2.2. /05@0 toeddble 722.2.3/05-12 for the
total system, in Table 7:2,2.3/05-13 fofahe diSsipatién in t@@watéﬁ\phag@nd@ able 7.2.2.3/05-14

for dissipation in the se\\glime@n@ asedyith tl@optiedod@radaégon p@éametgai@

& & E T s, TN
@@KNQ%\O@@@&@
PN NN S
o O SRS S o
& & 0 O g« &
(N 2 & o |9
% I TN
S & & & o & F
AN .S S
FUFSE e
5 S & & o &
ORI AN S RN
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M
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Degradation Kinetics Total System
Methiocarb D
&L
Table 7.2.2.3/05-10 Optimized degradation parameters of methiocarb total system((\@ @Q @
Model Kl 12 ¢ UDT5050 N \Q
R QO & 2
(1/days) ( 1/(};,%5) 1, (days) N . &
I SFO 03648 - - Q@ 19 € @ @

A
NS
B oror 01340 00124 07\{@3 16@@% QQ <§ ch©

D back calculated from DFOP DT90 (DT@Z) since ﬁnaﬁémdu@f 10 ‘@@f apgg ed ¥ &@
Y @'\ °\ \ ‘&7 Q@‘
: o O %,
Methiocarb phenol (MP) N 9 NN

2y & S

© o ©@’ v S -

Table 7.2.2.3/05-11 Optimized degradation p%rame@'s \ thCﬂQ pl%hol tot@system@he @1 ff@_
mp denotes the formaté?f fra&%n frogl om@nd me 10ca@ to m@hlocar phe,

Mod§ ‘& @ 50“& %@%m@;}
S (ay @%ys) Sy S
I & /DEE /DFOPD @’8349@ (@\@72 @ 96 9 J&
I DEQP/SF% 0.028 @ N e 025
D decline fit from @aximutd N4 @ XY

9
?) t consideted @d th@§‘t tabahite B &
N was no ccgni ered v sm%a* pa i %@me alylite \3/&5 rejec @

slow phas Q S ' N
@ R o s
& & § & TS

NSNS N \Q 9 N @

Methiocarb s@xmghenof\‘msw) PSRN SV NS
NS
Table 7.2.2. @5)5 -12 @f)tlmlsed de@datn%par@eters @ls OP totatem. The term ffurc-msor denotes
N the @pma rac@ rom com@md nethiocarbto methiocarb sulfoxide phenol
S A 2
@ & éo\ﬁ @del k % DT50SFO  ff mrc-msopr
@? A L @@ & (1@%) (days)
&)
O s@sm@ 0.6050 462 0.449

N
%FOP@?O poast 277 0.250
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Dissipation Kinetics Water Phase

Methiocarb @" @@
Table 7.2.2.3/05-13 Optimised degradation parameters of methiocarb water phase, ‘clme fit from@\ K
maximum @ &@ @@
Model Kl K2 g %mo DES0sro @@\ %
(I/days)  (1/days[s) @(days) Tays) @&’
B s 0574 . ©Q 40 @12 & &
X
BN oor sn ondr  ong o5 O 2% & &
D Back calculated from DFOP DT90 (DT90/3,3%) since final 51due @% % ofdpplie® @}
& N\ P
N9 & N @6 NN
P &F e v
Dissipation Kinetics Sediment Phase KN *\9 o Q & o @7 @& °
X \ N O
Methiocarb @} \\ @} . &6 &% \0;\ § é\g ©§
L &S & © 5 ©
Table 7.2.2.3/05-14 Optimised degra@@ion p%é‘ame rs of ﬁﬁnioe{ y de@e ﬁt@ {Bom %ﬁmu{f@
8 N\
Mode@ R ? @J@f S @ U 9o©@@ QQT?OSFO
ﬁl/dg@ . (1/da ays) P @ ey Qays)

I @FOP ©03@§ §QO6@ Q610§§ 06 w2 62D

B s oo O o Oes | et s
D Back calculatgll from DFORDT 9(@1" 90/@2) 51@ ﬁna residue ©10 % f applied
2 Slow pha é . & @
o R "\ @ @
O NS N
o O S (@ §
: y\?
CA 7.2.;.@ @rr&dlate@'a @edl@nt sf@’dy @ @
&P 3 > o

O N
Report: . 3/0 * -027403 -02-1
Title: >rohg 1sm.Qf ethigsarb 11@1 aquatic model ecosystem

Report No.: @ @

S

Document N() @2740%%2-1 \ O\
Guideline s% BBA (§ 1m( TL@@HL of @ant Protectants in the Registration Procedure, Part
@ av, s 990; @oml sion Qitective 95/36/EC amending Council Directive
Q\ 91 IEQ (Anng&gs | m@l Fate and Behaviour in the Environment), July
B R 1@95 oA oce@s for Assessing the Environmental Fate and Ecotoxicity of

A @\llcm@ M'xmh 995@)

Guideline deviati@nls):  not sghcifie
P % ye % Q

GLP/GEP
@Q N @
NS

$ 5 ©
Previcgi@vaon: % In ]%@ for original Annex I inclusion (2005).
N @ N o

A@sm on s@tab@y of study: The recommendation is to withdraw this study from the
Europ valuation.

The stirdy was conducted with methiocarb slug pellet, a formulation not further supported. The study
design was trying to use the conditions of the water /sediment study with irradiation to imitate the
behavior of the methiocarb pellet under environmental conditions. At the previous evaluation the
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endpoint used from this study in the risk assessment was the DT50 value of 5.7 days for pellet
degradation used in the PECsoil assessment. At the time no data towards the exposure in surface water
were taken from this study. Subsequently a new guideline study _.; 2005; M-25988@01-
1 was conducted to address this requirement. N

N
o & N
MATERIALS & < &
N
1. Test Item ¢ &% \§ o\@@ é\’@
N v
Test Item Methiocarb v Q@ @@ ©\ y\g@ K@
Description: Formulated as pellet RBX Q) % QQ @@ (5%@
Lot/Batch: H 3213 GR 00313/201 \\@ Q . & < @
Specific Activity: n/a (g 9 Q é >
; ; : Q@ N 9 9
Radiochemical Purity: n/a . QSN @y b\ YRS
Chemical Purity: n/a é& @@ %Q &% @ Q> > >
Amount of ai/pellet: 3% A @;\9 @Q Q@’ < © é @% &’
. N < @
2. Water/sediment @}% \\\ X &6 @K% \© éﬁ %, ©§
NTOA %, o SN
The sediment characteristics are su Qamg@ in T{ﬁe 7Ry 3/%@7 §2 § §y %@
> o & & N
Table 7.2.2.3/02-1: Physico- chel@cal pg@rtlewgtest dim § @ Q
Origin L Q& < &
Texturalglass Q > L@ v L N 9
Texturihanalysis (USTPA) $ NN Q N
200(& 50 %@& Q @6@ o\© 1536.03 \@
iﬁZ wm @ @@ S §a @ 48. : &
um (\& . %, Q 19.9% @

9 v
MDD & o & o Y G o0
O Orgyiic ca®on (B «° S O 44,

) TORAI N [1¥e/108g drysoil] £ 702 469,
[ Total Mmeddry @] Y & 7 RIS
A [Co %D o =% . Dol

Mosturescdntegiy%o] @ % N 750.1%
tionExch Rity @ Y |14
% o
ol 9&%0 § SO s, m@ ~

Q
The sedimgnt was sampl@?an@re(ﬁnes sm @@ds The aqueous sediment was passed through
fr Fbe water used was from the research laboratory

a 2mm h sieve @ sto
carrymg ut the studx¥deionized, QH 7. 9)e
@( ISR %}

ST%Y DESIGN Al\u)@nET@OD%Q @

rmulated as pellet RB3 was conducted on a water/sediment
, Germany). Incubation took place in bright/dark aerobic
ours, respectively, using a light intensity of approximately 1000 lux.

A Water/se(@nt t%ly 0
system o
conditio

w1th@ 10ds<®f 1

The 1% tateé@to be a fluorescent tube with the brand name "Philips TLD Secura
18 W 40". 0 fu in{O¥mation was available on the light source.
TI{% sedigéht was ﬁlle into test vessels to a height of 3 cm. Water was added to a total height of

30 cm e vessels were incubated for 27 days prior to the application of the active substance. The
applied”amount of the test product was 1, 2, 5 or 9 non-radiolabelled pellets per test vessel,
corresponding to 20, 50, 100 and 200 % of an application rate of 5 kg/ha of the formulated product.
Aerobic conditions were maintained throughout the study. Sampling dates were 1, 3, 7, 14, 28, 56 and
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98 days after application. At each interval the water/sediment samples were analysed by
HPLC/MS/MS for methiocarb and metabolites methiocarb sulfoxide (MO1), methiocarb sulfone
(M02), methiocarb sulfoxide phenol (M04), methiocarb sulfone phenol (M05) and methiocarb phgjgfol
(MO03). Sediment samples were extracted with acetonitrile/water/acetic acid. Water samplgsSsvere
directly injected into the HPLC instrument. The mean recoveries for all compnds were in tyyrange
91.2 to 98.5 % of the applied amount. The limit of quantification was sta@d as 0.1 pgkg fo @l
compounds in the sediment phase, with the exception of methiocarb phenol@/l%) whergthe LQQ in
sediment was stated to be 0.3 pg/kg. The sediment LOQ values were the‘f%gﬁtical due t&ortifg te ©
only being carried out at 1 pg/kg for all compounds eept methio&?ﬁ phenol @I03). The Mm@
recoveries for compounds tested in sediment at 1 pug/kgwere in th nge 91.2 7.5 % hesgiean &
recovery for methiocarb phenol (M03) in sediment £, 0.3 pg/kg &@ 82.6 %. h@wspec' co@rremg©
recovery tests were carried out in the water pha%. The LOQQas stated tq be %1 1g/k for &
compounds analysed based on a repeatability @@’ using standard Oin@ctions th&Qangef).1 te@f0
ng/kg. Based on the lowest application rate gf the t t«»subs@ce aglb kg/h% the BDQ w\% equ@lent
to a maximum of 0.0002% of the amount of gfive s@stang& esth@ted g@each sediment%
A L& @ K o & &

RESULTS ANDDISCUSSION ~ <C) 's° N & 0 ) & @

SN \\ o N é\’ s §
The results are presented in Table 7.2.34022. I@he e@ger do Tq\éxp@%en plica@on rate
corresponding to 200 %) they ameaunted @r'a nfaximuriiwalug ot 2237 (methio p}gé%l (MO03),
day 14) and to 23.6 % (methioc@) m@oxide@pheno@(MO day ). J@the imeng methiocarb
phenol (M03) was observed a, Heximuf@ am@&t of @ %@ay 56@01‘ appﬂ@d methiocarb.

All other metabolites includgd in the angftical method%vere%@éar ®at tgg Timit ©F quantification
LO 5 O N & N -
(LOQ). 5 © & .8 N
stidr ° OISO
Table 7.2.2.3/02-2 D1§%1butl meggiocarknd bOollt@ afterapplication Oof@ formulated product
(RB3) at @’exa%erate@lse r@f 20;@% in a@aero@ watQ%;ediment system (% of
lie%amour@) N V> @
PO Y P S

2

@ p
Sampling Inte@l |J)@ter A (6\\ & RS S ﬁedim@n’t
[days] @’ﬂeth%warb a methjocarb o\% me@carb(@[mq@%carb methiocarb
O\@ 2 @9 phe (M@ sul xi(%@ Qr phenol (M03)
]
S & . PO S
DY & @'\’ S @Z\%y (‘%&
7 & N0.1 M N6 v, 3.00 9.5 0.6
14 ARBY | e 22 N 15.6 1.5
28 O O 280 IS 85 ] w213 18.6 5.1
56 > o & 2 ¢he 9.4 9.2
) 50l ] @02 [™ 88 4.1 5.9
S S NSRS
o <SP Q@ S
S ¥ & Q
@° S @ S
§ <
@ < QO & ©@
MO I
<
PSRN




Page 73 of 90

2015-11-27, rev. 2017-07-28

Document MCA: Section 7 Fate and behaviour in the environment
Methiocarb

Degradation kinetics were calculated assuming first order kinetics using ACSL Optimize version 1.2.
The results are presented in Table 7.2.2.3/02-3.

Table 7.2.2.3/02-3 DTso- and DTy values for the surface water and the entire water/sediment system @ L

S
& S
@_ Compartment DT50 [days]apOrder . N
Methiocarb Surface water 7.8 I N N
Entire system 15.3 % st o © § %@)
Methiocarb phenol Surface water (9 5.1 AN IR @Q @
(M03) Entire system X 12,09 PO Q «P e
> O vy Q& &°
@ Q . §© < @
= 9 Q & &
g o S L S
Report: KCA 7.2.2.3/03; 12000 M@297445001-1 @y LN €
Title: Calculation of DT-50 es o @ﬂfzthl % and% S L@o ite @thioca?b—phcr%i in

water and sediment hased on?iﬁ\(,sults wa, ﬂcdn@m st d@’ é @% < o

Report No.: MR-108/00 N @
Document No.: M-029744-01-1 g\? \\ \ &% N S v

o N S
Guideline(s): not applicable & K\ w, ° v\g© 7, QS Q
Guideline deviation(s):  not apphcabl K & & X @ §2 §

GLP/GEP: no @’ NN S

Q § S S
Previous evaluation:  In D or \%mal f@jnex@cl ﬁn( ‘4") @ @© N
Ador of % e

Assessment on suitability o Stl@ T@s
the basis of [ Tl H’\zoo M- 027%
e KEA'7. 2@3/2)
Q

methiocarb pellet ﬁaas t
as the formulation ot be su@'t
NI @@
METHODS & N @ @ @ & =
S @ @ @)

@10 eva@é‘uon will @re @@ant. I&was conducted on
, the) %ad&ﬁ watet/se y using formulated
2745&3 02 ]\ 11 not be resubmitted

@00 N§®O274Q3 02-1 was carried out using the

Mathematiga] evald®ion oFthe éndy

ACSL QOptimize Soft ge. @e experlm@tal rts W@@; analysed in two different ways.
First aéﬁ?hﬁed schée wa@tlllze g at t§d gendhation (@dlsslpatlon times for the total system
or water phase oyddu&%all@a mm@co%%x system we§\used which took the concentrations in

both the water a dl%ent pg&: mgﬁ\acc @@ Q@

Qo @
1§0® con ts %@ DT@?\ralues presented in Table 7.2.2.3/03-1.
)

Table 7 &/03 1 D’Eé%) valu@of&llets, §10@@ and methiocarb phenol in a water/sediment study

RESULTS
The calcul tion resulted

AN
mm}iﬁ’hed Whte syst@w o Q) K Water phase
approach” Pellets K 1@th10<@b Methiocarb Pellets methiocarb Methiocarb
,éz LOphenol (M03) phenol (M03)
Rate constané) .0&?358 @ 0. 04'§§4 @ 0.0580 0.093548 0.0883 0.135
(dh 3 vQ Q
DT50 @& | © 893 12.0 8.8 7.9 5.1
“compleh @Nhol@\ystem@ Water phase
approach” @S%d@v .. | methiocarb Methiocarb Pellets methiocarb Methiocarb
™ <) @ phenol (M03) phenol (M03)
Rate co@nt 0.12149 0.0765 0.101 - 0.0345 0.0319
(dh
DTS0 5.7 9.1 6.9 - 20.1 21.7

o
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Summary of the fate and behavior in water and sediment

Based on the results of the laboratory degradation studies investigating methiocarb it was clegtly
demonstrated that methiocarb is rapidly degraded in aquatic systems and thoroughly metabqlised to <>
the final degradation product carbon dioxide. Major metabolites involved 'the degradatiph are,
methiocarb phenol (M03), methiocarb sulfoxide phenol (M04) and methiocalfoxide (l\@% ©®

N
The degradation pathway of methiocarb in the aquatic environment is sho@% in Figure 7&.4—<§ <
A summary of maximum occurrences in soil of major c@radation pr@%ﬁcts derived\;ﬁom \kborat

studies is shown in Table 7.2.2.4-1. & @ @) @ @
I
Figure 7.2.2.4-1 Proposed degradation pathway of gfiéthiocarb in water and sed@t Q ®© é
B, & <« S @
Q) N o 6\ o %@2 §

H,C oG, N N
‘”\9% v methiodarb HéQ % @Q @j @
ENSRE NS RS & ©§
Q v
SIEYATR Wy
AN ©
R & o & &
O CH, @ @,@ S @® @ IS |®© N
Lo ™S AN @ ¢ @)

S
HaC” R & & e S
I S O e
& @@H SR R T H
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Q
g
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5
x.
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[V)
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>
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Table 7.2.2.4-1: Summary of maximum occurrences in soil of major methiocarb degradation products
derived from laboratory studies (in percentage of applied radioactivity [% AR])

Degradation Product Hydrolysis Aqueous Aerob Anaerob
[% AR] photolysis water /sediment water /sedu&e >
[% AR] [%AR] > ] (% J@
methiocarb sulfoxide (MO1) 9.0 25.1 - S 2
methiocarb phenol (M03) 15.2 (water), ‘O | 45 (wa ), °
82 - 16.5 (sediment), < 48 (sedimen)S” &
F49.1 (total systéim) 76 (total syst€m)
methiocarb sulfoxide phenol NS 34.1 (water) @ @\\’ @
(M04) 10.5 3.4 ¥ 7.0 (sedimend), @ § é\a
@g§ 40.2 (total system) ” Q Q
methiocarb sulfone phenol <\ 4 2 (watdr), S & ™ &
(MO5) - ;@ edlmet@@ N \© © @
otalﬁ§%tem) R L <
@’ @
CA 723 Degradation in the %aturaﬁd Z(@Q S @% %
S \ @ % § @

X
The degradation of active substance i @e s \ate z@he \z@% not s@dled@%cﬁ ctléﬁsubs§e is
not expected to reach the saturated -Q aﬂ@ ts u@accoﬁ@ng t@@’ood §hcu§ 1
&

CA73 Fate andBehaviour in‘air & @ &
& o,

© é @Q o © S "\@ 9

% & R @ X

CA73.1 Ro 1?t @ratg@ de@§d%@§n incgir S

S v & g § & & <

. SR o oD @
Report: S (KA 73101 7 20005M-046706- 0%
Title: @© ©\Calcul 10n he cl 1ca|%ﬂellm§)1 mel@al b ifnthe troposphere
Report No.: @ SBY 4/00 ©) @
Document Ng : v M- 40706901 1% @\ @9 X
Guidelinefs): é}a @9 @’ IS Q@ \@f
Guideligg ev1a110n(s) @ O o Q) %, O\@

N .

GLP/GEP: Q\ n(& é\g O\@ @\ & S

~ s
Previous evaluat@n: D@%or (@gina&%nez@; incl@n (2005).
S & O O O

The chemlcaﬁ@lfwme m@oc}l th@l wz@}alcg@@ed to the model of Atkinson, using AOPWIN-
software £gyrsion 1.87) \Q ’%:’ %

The halife of met 1%arb @alr was ca@latﬁ:e be 9.5 hours. This corresponded to a chemical
lifetigne in air of 1 @hou%wﬂl@spec@}) thay radlcal reaction only. These calculations assumed
an &!gjrddlcal concentragzdn of K5 x 1@&1(1@5 cm’!. A more conservative assessment of the overall
OH radical rategonstant, 1.e. Qr%?y co@sideridg half of the estimated rates in case of the assumed values
for modelli@ouldﬁgﬁul maxhmum ¢ mical life time for methiocarb of 20 hours in the air.
These estir d@ﬂot c sider any c@lbunon of attack by other radicals (e.g. nitrate radicals).

@
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CA73.2 Transport via air
&5
v
Report: KcA 7.3.2/01; | NN ; 2000; M-040706-01-1 & @®
Title: Calculation of the chemical lifetime of methiocarb in the t sphere & ©®
Report No.: MR-314/00 Q
Document No.: M-040706-01-1 % Q § S
Guideline(s): -- < {*ﬁ y;\ N é\”
Guideline deviation(s):  -- \a @ < Q\ @ &@
GLP/GEP: no « R 2 S & .0
@ & o R O &
Previous evaluation:  In DAR for original Annclusmn (26%5) @@° Q& é . @}
See summa der CA 7.3.1 Q') ° @ > @ 6\ NS
ry under 3. N @ N N @ S %
Q S @ 2T

Methiocarb has a vapour pressure < 10 R%(%ee @ 2, 2@& is @t expected g8 1gm@ant olat@e
Furthermore its vapour pressure is belox@the t%ﬁer WQL e of @ P&%phc@e forg substance §hed
as seed treatment only to soil.

The calculated photochemical 0x1da d adatl(é\flalf\@e of€§g8 h s t m%‘uocarb is
unlikely to be subject to long- ran@ransp t, eve% if it were @ttedo th mo

Q
§

/
/2

CA733 Local a@@glo@’ effec@’s & @ @

@ N @
Local and global effects, of@nethl@arb @ﬁre onsgiered since 1&5;%1f h@ln atg,l@s <2 days.

S\ @ @ N
R
@ N SN @Q @ @
S QO NTN N o 9 N
@Q ©\ s N @ &\ ©§@) §
>y & .0 9O «7 & D
RN . & O |9
2 N %@@ S e W
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CA74 Definition of the residue
CA74.1 Definition of the residue for risk assessment \§ @§
| | o S &>
The route and rate of degradation of methiocarb had been investigated after @waﬂon of r&dmlak@@
active substance to various soil and aquatic test systems in the laboratory llowing th@obs@tlon

of metabolites and degradation products above the trigger values set i

e relevam feits, these a&@

potential residues to occur in the environment th%iﬁto be cor@dered in thgﬂ co&%pon@ @
environmental risk assessments. @ @ %, @&
& S S
Soil/ground water: methiocatp, methiocar@ulf@;i’de 1) g © &@
methi@garb sulfoxide, phendB(M04), etg carb@ @@
sulfone p 1 ( ), %hloc&@’me \ %
sulfone (W10), 5 @ s & %
. &
Surface water/sediment: %&eth o@rb %@Qgtm sy 0x1d @
< ["(M0Y), me@ocar%/’ o.\ MO3), §
Q@ sﬁ:@%md&p ( et E%vcarb fo @
&© @en@& 05, et&@arbg}thm&&@;fo
| S VP b S O o &
Air: @@ \& m 100@§ &@ @Q S é

* The metabolite methiocar

S in

g
s@only ufder strictly an,

bic cz%kgtlons@T nder

henol 3)o
aerobic conditions methloe& pheno@%)@@ am @llte @tected @@ne sofuvith Z@Qn d@only and

not detected at all in 4 further soi
It was considered whe or 1 calcg@@on of predict v1r0mglental

d for methio phen&)(M03 eneveprolonged stri¢tly anae
< @

The intended us
inhibited unde
during the ea

sho
n per@i of maiZe in

pplical
met f&jb 15&\eed trev\\t”me t%mam&Growt@
aero onditions du r%

vege Tate spri

centﬁa@ons 1ﬁ@@aﬂd

&blc conditions

the n@fﬁe seé@vﬂl be severely

tes whe aeroBe conditions may occur
er wj rodu@uneconomic yields and

are consea%?ntly not¥sed to@’ow n@ze It ig therefs %extre unlikely thatgyetabolites which are only
formed anaerobic en@onmeﬁ@occt@er reafidtic use conditié®s. Thef@ore the metabolite

meth 01&0 phenol (M03%s not sonsider
e

A X %
§&@ @x

&
inition of & residue mq@ormg
1@' g@ﬂ *‘@d @
The res1da% definition fo m 0r1

(MO1). thiocarb su%md 01) ann
methlocarb in the tei@strl envir ent'}leas& fer to MCP 10.4.1).

@@@

CA74.2

relevant for s@nd g;r% dwat@\nsk assessment.

@nl is methiocarb and methiocarb sulfoxide
ccn%: uded as sufficiently less toxic than parent

\
The residue de mtlon f@gr <(;i/itorl@g pu@@ses in groundwater is methiocarb and methiocarb
sulfoxide (M ( %t‘hl sulfﬁ@de (l\@l) cannot be concluded as sufficiently less toxic than
parent met arbm strla%nvu@nment please refer to MCP 10.4.1).

The r d 1t1 ngao nltorlng purposes in surface water is methiocarb and methiocarb
sulfoxide (M 100& ulfox1de (MOT1) cannot be concluded as sufficiently less toxic than
Q me bl carb@ﬁ the@uatlc environment, please refer to MCP 10.2).
@

The r@ue definition for monitoring purposes in sediment is methiocarb and methiocarb
sulfoxide (M01). Methiocarb sulfoxide (M01) cannot be concluded as sufficiently less toxic than
parent methiocarb in the aquatic environment, please refer to CP 10.2.
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The residue definition for monitoring purposes in air is methiocarb only.

CA7S5 Monitoring data > @Q\
No formal monitoring program was requested or required to address this p for methiggarb (@

major residue methiocarb sulfoxide in soil and water in the EU. % Q @ o
© 9
° o X
I <!, there are some published data outside Bayer CfopScience avéﬁ)le %\ \\ @Q @
X P 9 o &

@
The literature review on methiocarb and its degradan products &@%ted ina lof S@r r We%©
articles that are briefly summarised here. Q &' g < @) @

o@ Z R .9 ¢ @
Short method” . Shorfevaluation ) . N

Extensive@}rvey@?/ ) Thesccu ence ofmethiocarb i
5 2014; M- more than 40 p icid@@) w@éwa‘c in 201 wa@ete@n @& o

479092-01-1 carrle@ t in201 \ once tlon§ 3.77 =574 tneags
20145in 16 5ewageg) 73 L amh a figgiengy,of 20 0%
tr@n ‘f%plant TPS)I S the ce wgﬂon ed from 1 26
Q brca%}uad@gqum& I_%/[@th a
uca@nd L@bregab equ@sy of out 31,25 Y« Methiocarb
ROI@%IS (Sp#n). & @ t detéoted jsludge samples.
& @@0 il 8

gX‘@om@%d u@%f liqted Analy@al m@%d @plled for method
chr(ﬁ@ato hy triple Q walidation gifd so on target analysis
£ 2013: M; qugdrupads ma @ o O oftsurface water fipm 4 rivers — no
479404-01-1 & (g @ectr@ietry § hggy 11@)rm@)n o&%mplmg year.
@ Oehrotatograp @ndlcatlon t]@t resented data is a subset
A Yéi‘up&l&tlme-o:? @C of 1@§ults ffom L) -, Y.
éght £®s sp@’om%gy @— , C.; 2014; M-
NS 90&5@01 1 therefore no further
/@% S © @ sumftiaries are presented.
The 0ccugrenc®? 50k, The pesticide methiocarb was not found
ﬂ\gurre@ USéd%PeSE%ideS ® sediment samples from 2010 and
and their trgsforma reported as “occasionally detected” in

p@g%ﬁrzu&;?c@ samples from 2011. In river water

3nd in @ samples from 2010 and 2011
Guada qui@r R% methiocarb was reported as not to occur
Basin detérmined in | With a higher frequency and no

010 @d 20117 After measured residues were presented.
sele€@ive ple In effluent samples from waste water
e;@iactl , pesticides treatment plants methiocarb was found
%%re 1d stified and in one of five samples with a
qu@ed by liquid concentration of 5.7 ng/L. there is an
chrothatography indication that this last value is a subset
coupled to tandem mass | of results from L) -, Y.;
spectrometry (LC— -, A , C.; 2014; M-
MS/MS). 479092-01-1 therefore no further

summaries are presented.
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Short method Short evaluation
This study focused on Methiocarb was neither detected in
the presence and surface water nor in fish. éf S
2014; M-492722-01-1 distribution of pesticides S @5
in water and fish in the S @® S
River with ~ .9
sampling in Oct 2010, % ©@ @Q\ 2
using the first extensw® g\f Q"%\ N é\f
optimizationand ¢~ Q@ @@ Q\ %@ o
application of the ¢ Q %, QQ @@ C&D
QUEChERS meth§d to Q . & & @
determine pe@es in N @@) Q & o @}
freshwater fish: @Q é@’ Qﬁ;y\ (o 6\ \% ;§
& & e S
- In this % nlto@ stu N@ﬁloca@ was only d@cte@% & s
.5 2015; M- | the octurre C%Of \ oncenﬁytlon@ <Q,01 ng/L A
530612-01-1 ocarbin wat t@and\ am@s in 2010 and 201 n sedfient
ﬁleﬁ&sam 163 of @ les itcyas § ed 2@3
§urla a@a Ri e?ro\gﬂ cen 101(;)@% 0 g/I,&
@ d S @9 Q& S
§ Cemml@ty, Easttrn & | @° ¢, ©
%@pal%@/as a@essed@ar S @ \@9 2
apefiod offwo & oo % $§ 3
%, @ caysecutide ye L Ol & S
@Q v @)@;@10@11 and §\ @© S O
S PR012/201
N @ o o g e
5 s

The data pre sented@fe sh%wm
rivers, it 43 below < 0. ()tk?ng/L%

per yeg@
When water from "

were determined ~)

no detailed data (\%)ere 8
entry via se\@é tre§

in the efivironment fox methi

o

1n th@’stu

ntse Qﬁg }@mhke
e

&
the e@f@caseﬁnethl(@arb %@ﬂetected in the surface water of
are eat d at o@smi@éamphng campaigns (e.g. October

ed Val of 5.7 ng/L to slightly higher values

2014; M-479092-01-1.

ver,

@@ sup@ted use of methiocarb as seed treatment an

@
Ona W@hls set of eer i 1ewe@§rtlc§s doeswgot provide data that influence the risk assessment
0%a rb\
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Information on effect of water treatment processes on nature of residues when surface
water is abstracted for drinking water

Question from RMS Q\ @
Need to assess the effect of water treatment on the residue. &) @ S
3 ©.8

Answer of Bayer:

The request, complex by nature, is to be found in EC Regulation 11()5@%009.
subject to specification at EU and Member State le@ for exam@, in times in@hﬁion @% @
Commission Regulation 283/2013 defining actual data equiremer@or in Com@ssio@e?ion é
2013/C95/01 defining and specifying the tests to s@te as the data*basis for e@baﬁo@ Beyt
general data requirements there was no specific guilance or interpietati g1V f in the EU o@ﬁatw
context. Even if standardized and reliable data &gte availableyt would be and t @ep tealefi %@
complete steps in risk assessment including rgsults o oten@ tes@\thel&@’terp tlorgxand tQ dr

conclusions based on realistic scenarios that ain @ @/elo o %

3o
In the absence of tests, guidelines and %da\&e tK?e ren@n twe%‘urth@ ap%aches ar, @the

B i s nl”

uestion from the RMS: %o
q Q@ K % ° SHEEES)
a) The PECgw concentrations for methloc@iﬁ% arés< 0. 00% ng/ nd 1 1tes 03 %L at most

and the PECsw concentrations fé%me@jocarl@n @é@met@te <§ L§ thus in this no
nt w

residue situation any quest%@towa“%ds po@tlal s1dl§@ afte@ atertrea rocesses is not

relevant.
5 &

b) [ lver, if at all of Q@I))eva%:e thef® are hcons (@"the cNorm&j o@ethlocarb available
from the public domain. Please findattached referencesSand $urther down §hort summaries to M-
495746-01-1,

for theJiteratu¥é review as the authors investigated
the breakdovx% iocagh cat@sedggg@chl atlo® Thigyoute of degradation via disinfectants
was consid artifitial afid notgf releyance farth osuressesg%ent of NTOs.

In the context of the spegific @wsh@wm the@f ezﬁwa{r@ﬂ:atmen‘c the results show that the
chlorm@@n of an a(ﬁus &plutionvwith, chlorigg” dioxide in@queous solution or free chlorine or
monochloramme@ in toéwﬁrst?f&tep t an&ﬁable moun&\of methiocarb sulfoxide phenol (M04)
or methiocarb sulfpne phenol 5),5then @meﬂ@car‘sulfomde phenol (M04) and methiocarb
sulfone phenol EQIOS es t@ araiknow@m th@proposed pathways depicted in the MCA
section 7 fnd E@avi in @@ e V@)nme\l@ for $8il ; 2015; M-
541464-01-1 (Figure 7.1&1 P. oseig@egrigl way of methiocarb in soil) and in water and
sedimentgiBigure 7.2.2,4-1 Proposed,degr tionxpathway of methiocarb in water and sediment).
Applyirig the conditrens of e chlorlnat }&

2013. These pul@catl s had hot b@&n considere

L%\phenols lead to non-detectable further degradation

produgts. Thus th¢§ pu t10 th e chlorinations of methiocarb lead to only known
metabolites. @
" A
s A& &8
&3 2
L Q@
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Report: kea 7.s/06; |G : 2010: M-495746-01-
1 <o

Title: Kinetics and mechanism for methiocarb degradation by chlorine dioxide in aquedils &
solution Q\
Report No.: M-495746-01-1 ©© @ S
Document No.: M-495746-01-1 (3 S <
Guideline(s): not applicable % o @\ 2
Guideline deviation(s):  not applicable %, N e <) S
GLP/GEP: no G & O S
< Sy F S &
@ & @ RO &

O @
EXECUTIVE SUMMARY Q
The kinetics and mechanism for methigcarb @\/IC‘)\Tg@ egr ﬂaﬂon&% eou&%lO%ﬁwere
investigated under simulated water treat@lent&g@éndr@)ns per iy ntal@’esuﬁs in te
the reaction between MC and ClO» v@of e@md\@de ral%and rate ons
he

increased from 0.56 to 4.5 Ms! asthe os&utro@}pH rea from 9 £0°9.1sat 23

activation energy was determinedto 15& 75 @%I/m * in e st@red re rah ge of
7-35°C. Methiocarb sulfoxide &X}@nd methiotarb sm rg{fﬁed to be
the major byproducts from thlggarb @3 1on n11 @th @equ?.nal formation of
sulfoxide and sulfone du ‘(7_' t %x1dat n t ers %1 roducts were
formed simultaneously duting ethioc@) de%rada on by O 2] The s@ltlon pH significantly

and MC Methiocarb sﬁlfo&@e MCX) 1oc lfone (MCN@ccumulated as the
reaction proceede d finally gccounted 71\perc® ‘\ 28 percent of methiocarb
degraded, resp.; while at pH three moré@nr&@b yp@ducts ere %entlﬁed Though ClO;
can effectwel}@@x@z? me&ﬂmocar% in mter,\t € s@ﬁic@t 1 ase in toxicity raises a

potential r15]§® co ers; % K@j f;}ﬁ @ ©§ @
>

(O .
MATER\I@L AND NQ;ZTHQ%S @ > @ @@ \@
AMatérial g & S R

1. Test material
Testsitem?
<)

affected the type and qéantityCf t eg@tlon yproduct @or mple; Dat pH 6.5 MCX

Che gteNan crlpt@n
Q @Sou c@)f test Ttem:
%atch o be

J

Purlté% 98 N >
Ql ions: 1%) repc)@d
sol ity: Qot r@ﬁed

S

> >

B. Study d V& %) mgd @ @
1. Reactivity@xperim
& R Olem rature@@ 35°C
@ @Q < pH: pH6.53,7.48,8.57 and 6 — 9.1
< N) % Q uration: various 10 h or 120 minutes
< & S

. Test medium: The stock solutions of methiocarb (MC), methiocarb sulfoxide

Q© @@@ © @ (MCX) and methiocarb sulfone (MCN) were prepared individually
N in methanol at a concentration of about 280-300 mg L'. The
©® mixed standards of MC, MCX and MCN were prepared in 0.1 M

HCI solutions to prevent hydrolysis.
Sodium chlorite was obtained from Alfa Aesar (tech. nominally
80%). The pure stock solution of ClO, was prepared from gaseous




Page 82 of 90

2015-11-27, rev. 2017-07-28

Document MCA: Section 7 Fate and behaviour in the environment
Methiocarb

ClO; by slowly adding dilute H>SO4 to a NaClO; solution.
Impurities such as chlorine were removed from the gas stream by
a NaClO; scrubber and the gaseous ClO, was passed into ultra,
water in a steady stream of N> (APHA, 2005). The CIO, stoc

solutions (ca. 350 mg L! for kinetic study and 1350 mg L'r Q

mechanism study) were stored in a brown@ttle at 4 °C iy @
refrigerator. All the reaction solutions buffered Wlﬁa
10 mM phosphate in the pH range of 6.0-9.1. High ty l\@a
Q-water was used to prepare the a@us solutions. @
Light source Brown glass bott & %\
Test conduction: chlorine dioxide: Methiocarb degl%’atlon by Cas studied T ps@o fi @
order conditigns with at least @ fold excess,of 10@%1 —634M)
To restrain \ iocarb fro ydrolyzing, tk® aqueous rea {idn
solution gfynethiocarb (10 s fr regared by spiking
o ( )@’ﬁ yp y Sp

0.16 mK0! Fits stock so%mn (if%hethanol) toxeath a @
conc&tratl r@iﬂ W p%}nmq&y@xpe %’shovmg at
he @esencé®t methanol (0N 6% @) had 1gn1ﬁcant effect on
rgﬁtlhloc egragition by 102 esi @% stogk
«z§9 tlotg l\gmL)%as add% to 1@e the reactio
Samphn@ Sampﬁbes (&3@% @ %) wer%vlthdr Qsele t1me©
als nt residues \@e 1 iatelynquendhgd with

Q th pre- a}ded a2803® ut10 fter @xract ith 2ymL methyl
@tert— let @ the&ampl Sbere yzed With GC/MS
to de errmr@t e residual centratlons O@]Cth rb. All
(& nts weg@?cond% ({ﬁ)hca% and theTelative standard
Q B Vlat1®s were Below 8%. @ @
2. Analysis: KN

q
Methiocarb © M@loca Q/as al@yzed@nth GC/MS (A§ent 7890 GC and

"\a @975 ]\§ qulp £d wighhan HRSS capillary column (30 m
0.25 id £9.25 ;@ film thickness). The column temperature
\ ”\a wassprogramined a llow starte ? 90 OC and held for 1 min,
D S« rampedat§0 Cod °Clf) °C min” to 200 °C, 40 °C
@) un! t(%ﬁ eld £or 2 min. Hellum gas was used as
%the fl%fger gag§ a flowtate af T mL min™!. The injection, MS
N R @9 @7 quai and iq @tlo s@irce temperatures were set at 280,
&@ @Q @ 150 and OC especti@ly. The MS spectra were obtained in
A

%y %@

%, eleC«t:gon ignization {EI) mode with a potential of 70 eV. The
S quang@%atlo d c@ rmation ions for methiocarb in the
@ é\a selective ion mode-were 168 and 153, respectively.
N < congejitrationsdf Cl1O, was measured with Hach method
@© °\ 01267 530 on a DR5000 UV—Vis spectrophotometer.
§ Qol pH temperature were simultaneously measured by a

ler Totedo Delta 320 pH meter.
%&( CN were identified with LC/MS (Alliance 2695 PLC

methio b sulfoxide X) a%
metkg(’)carb sulfon N) % @:\ @nid 264000 MSD, Waters, USA) by comparing their retention
@ Qtlm d MS spectra with those of authentic standards.
& @ Thégeafter, they were quantified by a photodiode array (PDA)
%% § § d@ctor in a wavelength range from 209 to 211 nm. An Atlantis
@18 column (150 mm x 2.1 mm, 3 pm pore size) was used for

& I @) §a organic separation at a constant temperature of 40 °C and an
@ @ © acetonitrile/water eluent flow rate of 0.2 mL min!. The eluent
ST S ) : O Tate OF %8 = 1 -
7, AN % AN gradient consisted of 3 min isocratic elution with 20% acetonitrile,
§ @ § N linearly ramped to 60% acetonitrile over 5 min and held for 4 min,
Q é@ @ then decreased to 20% acetonitrile over 3 min and held for 10 min.
@@ The MS system was operated in the positive ionization mode with

an electrospray ionization source under the following conditions:
capillary voltage 3.5 kV, cone voltage 20 V, source temperature
120 °C, and desolvation temperature 300 °C. Nitrogen gas was

@6

@

&
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used as the cone and desolvating gas at 50 and 300 L h*!,
respectively.

Minor byproducts were identified by GC/MS with the following procedures: (1)
adjust the sample (50 mL) pH to about 3.0 with 2.0 M HCI, (
precondition an Oasis HLB cartridge (500 mg, Waters, Mildiford, @ﬁ
MA) with 5 mL of methanol/ethyl acetate@yixture (1:1 vigyand
mL of ultra-pure water sequentially; (3 ):extract the samﬁJe wit@
the HLB cartridge at a flow rate of approximately 1 gk, mi 5 (4)
elute the byproducts with 5 mL of ébanol/ethyl aéotate re%@
(1:1 v/v); (5) blo@le extract to Qout 1 mL und&ﬂ\ genﬂve strea@

of N2; and (6) idefitify the byppd@ucts in the b solutfy w1;£ @

GC/MS. The golumn tempera@ was progr; ollowgs

started at 6§& and held fo£R min, ramped@t 10 °C§n 80

o ,A ¢ S
C and thgftheld for 2 min. © &
0 L o @
. @ ' > D . N
RESULTS & @@ %Q &% LS N o
1. Validity criteria: © ¥ & @ ©@J © S N x
No validity criteria defined. W\% \@ \@ @Q AN ©@ @j §@
AN . X
2. Limit of quantification: ©Q (ii% éo < SIS @ @
No LoQs were defined < N VN @@ @@ S %@)
Ve o > & 9 .9 &
~ — o = © S @ & O 0
3. Analytical findings: SN ¥ g @Q . S é
e & § o @ S @2 @
chlorine dioxide & @
The degradation proce?s wa% exté)emelb@&t %@ meé%c:kb A%e»r 60§mutes > 90% had
degraded.
egrade @ @ @ @ § % @

)
Methiocarb s@ Kf@/[c )%and ﬁ%eth Osarb &@on@c}@weenuﬁed to be the major
met

carb gra@htlo by m§hmg%e1r HPLC retention times
ntic .

byproducts p
and MS S% ra with thgse autheKt fahda @&@ Th@me H#ocarb degradation associated
with byls{ ucts formation at pH malues 5 @d 8. @@re shown in the figure below.

Resultfidicate tha@gf’ pH&)
6.5, Methiocarb. foxiﬁe ( X) @d %thlo;@rb s@*fone (MCN) were simultaneously
formed and acc&ﬁula%d n @ sol&ﬁon u@’easn@ly a@ng with methiocarb degradation in the
first
60 min. Thy con@g©ntr s of MQ@ and\% 1ncreased to an apex at 60 min which
accountedy for 71% and A) ocath  degraded, respectively. Thereafter, the
concengt@tions of MICX N @mai{e% almost constant, implying that the two
byproducts were F@fstan to 2 oxfdationt this pH. The mass balance based on benzene
rln&whlch summed ug$he cencenti@tiongof MC, MCX
and MCN, wag almost constant wath ondy 5% discrepancy after 120 min of reaction time. At
pH 7.5, M and%MC erei?till theé major byproducts identified. The concentration of
MCX incr d% . ©@
to an apex at @ﬁ min@hichsaccounted for 67% of MC degraded, and decreased very slowly
afterwards. Jycontiast, the maximum MCN concentration appeared at 30 min which only
cc@nted for 19§O£§€ degraded, and then decreased a little faster than MCX. Due to the
pa@@ial adation of MCX and MCN at pH 7.5, the mass balance was discounted by about
28% @920 min. At pH 8.6, the MCX concentration reached the maximum at 30 min,
accounting for 65% of MC degraded. MCN was not detected probably due to its increased
degradation rate at a high pH. This interpretation
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seemed reasonable considering the fact that the MCN yield at pH 7.5 was notably lower than
that at pH 6.5. Three minor byproducts were detected with GC/MS at pH 8.6 and a high MC
initial concentration (50 uM) which were identified to be 2,6-dimethylbenzoquione &
(DMBQ), 2,6-dimethylhydroquinone (DMHQ), and 4-chloro-3,5-dimethylphenol (PCMX) by§
the National Institute of Standards and Technology library with a qual@value of 925 9&
and 90%, respectively. SR
(note of notifier: no attempt was reported for the quantification of those metabolifes, m@eas@
the metabolites methiocarb sulfoxide (MCX) and-methiocarb “sulfone (M Wé@ W,
quantified, suggesting that the minor byproducts w@gnly attril@ed by GC/@S W@\‘S spe@ra

@ S X S

and comparison with the respective reference sta&dam’ ) &© é\” ] @@ C:§©

@

@
. <& @
The below figure shows the methiocarb degr@@%ion assm{agd v@l by@du\@for@ation@b
NGRS <
S P L~

pH values of 6.5, 7.5 and 8.6. Q @6 \% N
(e

>
;

9

Time (min)

Fig. 3. Evolutio&éﬁthe cona@?%gmions (@ and i@éradation byproducts during ClO2 oxidation. [MCJo= 10 uM, [ClO2]Jo= 1 mM, T = 25 °C. Mass balance was based on

benzene ring. @ @
N
S
RESULTS SUMMARY
The rion between ClO, and methiocarb in water was of second-order overall, with first-
order in methiocarb and ClOz, respectively. The reaction rate increased fast with an increase
in pH due to the promotion of OH" on methiocarb degradation. Methiocarb sulfoxide (MCX)
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and methiocarb sulfone (MCN) were two major byproducts simultaneously generated during
methiocarb degradation. Under alkaline condition, (e.g., pH 8.6), three minor byproducts
including DMBQ, DMHQ, and PCMX were produced. Though methiocarb ca@ﬁe S

significantly degraded by CIO». Q\ @
@© &@ O
*ok ok ok ok v Q \Q
. o & ©
R N o v
> SN & @
Report: KCA 7.5/07; i 2013; M-@i@4z-oa§ S o
Title: Methiocarb degradation by free@jilorine in watés treatment: Kiggtics a@pat@@ys. @Q}
Report No.: M-495842-01-1 o & S &
Document No.: M-495842-01-1 %0k N\ L@ R \© o @
Guideline(s): not applicable &° @6@3 %\ @ 6 o\y\’ 2§
Guideline deviation(s):  not applicable é @ R, S @}’ @@
GLP/GEP: no S & Q@ o S S
‘”\% NN > ) @Q @j @
IR O &
EXECUTIVE SUMMARY & & & & C} &
Methiocarb (MC) reacted with ee chforine at a stoichi etrlo@atlo @ l: 1,§ii t&g apparent

rate constant was determme be@l 19-2.46)10° &n tl@)H éﬁge oF5.6-7.5 by
competition kinetics. Metcarb\sulf @e (@CXg%nd @%tm carb s@‘foné(MCN) were
identified to be the ma_]& b duc@ of gethl agarb dégradagion, MCX could be further
oxidized by free chlorfae to& aci 1c an %neu@ co@tlo or hydrolyze to
methiocarb sulfoxide ﬁlen M%(P) 1c can 1t1 ns. MCN w &ardly oxidized by
free chlorine but l@ﬂrol@ed @oca l@sulﬁc\@e ph@ol @4 @ Once formed, both
MCXP and MCT\@rea@@ed with fre‘é@hlonﬁ t@@ast 1@ be detectable. Due to the formation
of MCX (more@% fin 1\@@) thg\t’ox@%y ofgﬁhe re@on golutiof obviously increased after
chlorinations®his anggd to 1ty@ses 4, SEripys ¢ em@a out the safety of drinking

ater if source wdteér cofitains MC as am ollgtant. S
W % W s@/l % %g ]@ % %,

MATE@AL AND&ET&DS o & SO
A.Material &y <> ISR O

1. Test material N ) @& O
&2 % 1\4@\*10% «@j@@

oo
St 1t
1ve giibsta e@ Nthigc

e@)
C&lcalgﬁ[ a@d n%lon ot refotted O
% Source of ﬁtez@: GmbH
@7 @ Bat@number epq‘d
Q

%I 50/0
\y\’ % St({@ not I rted

ter s&Mubili no orted
2. Reference s;ards i @ k

methiocarb @ 0Xi eﬁéMC B @
ourc Sigma—Aldrich (St. Louis, MO, USA).
SN
@ @@ S @ Purity:  98.2%

meth@@rb s& ne (]%N)
@ Source: Sigma—Aldrich (St. Louis, MO, USA).
Q@ & @ Purity:  94.4%

methlb phenol (MCP), methiocarb The standard solutions of methiocarb phenol (MCP), methiocarb

sulfoxide phenol (MCXP) and sulfoxide phenol (MCXP) and methiocarb sulfone phenol

methiocarb sulfone phenol (MCNP) (MCNP) were prepared by hydrolyzing a desired volume of the
stock solutions of MC, MCX and MCN respectively with NaOH
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solution (1 mL, 2.0 M) for about 1 min, followed by acidifying
with HCI solution (5 mL, 2.0 M) and diluting with ultrapure water
to 100 mL. The completeness of hydrolysis was confirmed by the @

liquid chromatograph /photodiode array/mass spectrometer S
(LC/PDA/MS, Alliance 2695 HPLC and ZQ4000 MSD, Waters, @y
USA) analysis. @
& N
B. Study design and methods AN § < %
1. Reactivity experiments R N . 9 R
Temperature: 25 °C © @ é\a \\ @Q @
pH: pH 6.55,7.46, 8% range 6.0@.0 @ § Ko ©&
Duration: 60 minutes & &© X % § &
Test medium: The stock %@tions of met@ocarb MO) \Q@pre are @) @

in aceto@v th a concentration %50—@) mg & Th% @}
calibrati stanc}ards c%ainiﬁg} C (@25—18@ IM) wgs prepared
by nfixing ttock solution’and then.adding. NN

0.1 N H(;.{y pre@t hy ysis@ v & % o
Taﬁg reaction scl%@bns w@ bég;:red w'@h 10 ml@pho@te i@ie

“Studied PH r of 6@9.0. apyr@vatergg‘produce y 1li-
@} Qs :{%m (Aié%nt@ &A10, Milliporey Bill , with®
<®Q ress .iVity@l 8.&&( crr&@vas lgg}to prepare @ queous
s@lutionsy, RN @ N S %@)

N
Light S@lrce @Brow%mss 1t@tles N ®) ©@ S N

Test conduction: free@@lorine&g To pfevent &hioc@ro ydrol%is, t@act@g solution of

’ 0

S iocarb #10 1M 100 n@@y agffeshly prepare@dby diluting 0.8
' of i tock@rlution%n acétone) with ultrapure water
.9 O ¢, ¥ont g 10 mM KH,PO4 4.7y fter adjusting the pH to a
S % desitgd valugwith H solution . M@aoa solution (80
X N 9 pL)was ifamedrately spiked to @@tiate thereaction.
NGNS

@ § @@prel' ary e had €Bown that the presence of ace-
S . ong (0.8%, «y) hadg ligi@e impagf on methiocarb degradation
O (O S bydive chip <
Oxine. @ L
G

& S ~
¥ £ .9 O . <" .
> 7, a secand tesQmethidCarb sulfoxide phenol (MCXP) and
%) %@ %meﬂ@arh séitfone phenol Qg@NP) were submitted to the above
> & QO conditions@ith fre@chlorine.
A . @ %mpling: ples @ mL éaeh) we@ withdrawn at pre-selected time

§§3 & é\a . @terv&lys\, andthe residdal oxidant was immediately

S % @ %\ quenébed by@e-:a d Na,S0; solut%on. Thereafter, the
uct@were identified and quantified by .
DS o bg@ad W fied and fied by LC/PDA/MS
2. Analysis: @ " ¢ . © Qo 0O @&
Methiocarb © Q N ~In comgpetitioninetics experiments, methiocarb and L-methionine
¥ © Snel
NS @ referé&te compound) were quantified by high performance
) ) p q y high p
© @ chr %’atography coupled with a diode array detector
o Q a
\ (0 . 3 .
N N8 LQ@I ), Agilent 1200, Wilmington, USA) at 200 nm. An
\‘”\a ?§ @ .o % tlan@cm column (150 mm x 2.1 mm, 3 um particle size) was
@ @\ Q\me(@)r organic separation at a constant temperature of 40 °C and
@° AN @  agStuent flow rate of 0.2 mL min-!, The eluent consisted of two
$ %% § R, mobile phases (methanol and water) with the following gradient
&§ Q S w, ~Q program: started with 10% methanol for 3 min, linearly ramped to
N < N) 75% methanol over 3 min and held for 8 min, then decreased to
Q@ ©@ ©© 10% methanol over 2 min and held for 9 min. The retention times
g\ﬁ @ %, of MN and MC were 3.9 and 15.6 min, respectively.
:g%@locar Ifoxi@® (MCX) To identify and quantify methiocarb degradation byproducts,
hiocagd sulfone (MC LC/PDA/MS was employed in combination with an Atlantis C18
methi@b phenol (MCP) column (150 mm x 2.1 mm, 3 pm particle size) at a constant
methiocarb sulfoxide phenol (MCXP) temperature of 40 °C and an eluent flow rate of 0.2 mL min™’.
methiocarb sulfone phenol (MCNP) Acetonitrile and water were used as two mobile phases with the

following gradient program: started with 20% acetonitrile for 3
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am

min, linearly ramped to 60% acetonitrile over 5 min and held for 4

min, then decreased to 20% acetonitrile over 3 min and held for 10

min. The MS was operated in the positive ionization mode wit
electrospray ionization source for byproducts identification r 6
the following conditions: capillary voltage 3.5 kV, cone voltage 20y
V, source temperature 120 °C, and desolv@on temperatugg 300

°C. Nitrogen gas was used for both congand desolvatiof.at a f@@

rate of 50 and 300 L h!, respectively, The PDA was @i hze@
determine the concentrations of M d its byprod\@s in & (@
acquisition waveléhgth range of 211 nm.

The concentran% free chlor} 2Qwas measulth@l
DR5000 UV/&IS spectrophot@gteter (Hach %

achv\g@ @

concentratig@of TOC was determined by ud of a @)00 @
TOC ana (Tekmar Dolifmang) US olu& pH an &
temperaégre were sim eoui%ea%re bé etgé@T 01%@
DeltgéZO pH@mte w, %,

‘&9 @
RESULTS % @ @ Q & O &
1. Validity criteria: YD NS %% \@ @j
No validity criteria defined. Q@ S %@ &0 & @
O ‘5& <

(RN
2. Limit of quantification: @

S .
Q <
The limits of quantification, whigh gai@% mg@@f t}s/r@@se r@@oé@ werte@e%to be about
N,

0.03, 0.02, 0.03, 0.02, 0.01 & 01 fi C, MCNP, P,&ICX and M )
respectively. @0 o GQM S o S N L9 %

o\@ @ @Q §@ & @% § @ >
3. Analytical findings: @ & O 6@ RN o . §

& e Fy5 Lo
free chlorine N S)) @© @@ & @
The degradatiogprogess wa& éxt mely@t fo%‘%nethr@arb t a values, methiocarb was
quickly and a@ly @grad e fitst mjnute.
@ @

Methioc b sulfoxid d@ thioc rb lfo (\@ CN"were identified to be the major
byproduéts produce rom%ethlo arb@egr@d@mn by fre&@dlorme Since MC, MCX and
MCN were all sgbject to ydxg%lysls@l r hyd%olysm byproducts were analyzed by

PDA (i.e., MCE‘@ C&; an CI}% cor@ ondlngl
The methlo‘@rb dggra ©n &i%cm W1®byp@ducts formation at pH values of 6.55, 7.46

and 8. i@e shown in the figlite b

MC was-quickly ap@qun@enﬂy egrﬁed MCX in the first minute, indicating that MCX
was «the sole pri@ry rod@t fr(@% MG, degradation. Afterwards, the concentration of
MCX decreased, whi @ew #pro@ct (MCN) emerged whose concentration kept
increasing witfbreaction ti S

The good 35S Qi%l beﬁ%ene @ng throughout the reaction course indicates that MCX
and MCN werethe only b duct®from MC degradation by free chlorine, and MCN could
not be fttther. @cidize%”by § chlorine at this pH condition.

At pHY7.46,MC @ al@uickly oxidized to MCX in the first minute. -Ver, both MCX
deg@datiand @ICN@rmation slowed down as compared to those at pH 6.55, and the mass
balanc

on bene ring exhibited 17% of deficiency at the end of reaction (i.e. 60 min). There were
probably other byproducts undetected at this pH condition.

As pH was further increased to 8.50, MC degradation was still fast and the degradation rate
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of MCX exceeded that at pH 7.46, but little MCN was formed. The mass balance on benzene
ring exhibited 56% of deficiency at 60 min.

It was reported that MCX and MCN were apt to hydrolyze in water; -Ver, no any ’ @
hydrolysis products of MCX and MCN were detected even under a basic condition (4 pH@j
8.50) in this study. It is thus hypothesized that the hydrolysis product once forrn co%l
undergo rapid @:

reactions with free chlorine and became undetectable. AN

By investigating the reactions of MCXP and MCNP@e the hydr@yms products onQ@X a@
MCN,

respectively) with free chlorine, it was found that the ox1dat10§ates of MQ%P C Ry an&@
MCNP (kMCNP) by free chlorine were about%@vo to four@ders of n@@mtid ighg th@
their formation Q?

rates. It means that the hydrolysis produycts (I\%CQXP @ CNP @nce @rmeg\fw ﬁ be
immediately oxidized by free chlorinecand @us g@cam%und%@cta Tgls res%lt well

@

substantiates the hypothesis raised abo
P % \ AN < @
SSRGS
o\ S @
9
LS
A
L
N L
I | mm}
s &g &
he atlon g@j bypr@cts along with MC degradation by free chlorine at different pH values. Experimental
con 1t10n Clo =10 uM, [NaOCl]o = 0.42 mM, 10 mM phosphate buffer, T = 25 °C. Error bars represent the standard
deviati duplicate experiments.
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Proposed pathways for methiocarb degradation by free chlorine
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RESULTS S@MA@Y@? O ¥ s &
The reactioh’ between ch{&ine d r@?thio@rb in water very fast. Methiocarb reacted
with fr@hlorine at an insic@%co d%rdq\gte constant of (2.42 + 0.09) x 10% Mls’!.
Upon orinationo\%ethi@arb was t gxidized to methiocarb sulfoxide (MCX). The
contiquous degradation M@% wagzhighty pH dependent, which yielded either methiocarb
sulfone (MCN) through oxidation frég’ chlorine under acidic and neutral conditions or
methiocarb &@foxidg phenol X &through hydrolysis under basic conditions. The

oxidation M ape the “wydreysis of MCN further yielded the hydrolysis product

methiocarb sul@ﬂe p O§ACN® MCXP or MCNP once formed, will be immediately
oxidiz@y f§ ch&r ne thus become undetectable.
B
N @@@@ Y
Q L dokokokok
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Report: KcA 7.5/08; |G 2013; M-496560-01-1
Title: Degradation of methiocarb by monochloramine in water treatment: Kinetics and ,° 6

pathways o @ N
Report No.: M-496560-01-1 @ g
Document No.: M-496560-01-1 ©© @ &)
Guideline(s): not applicable g A S . &
Guideline deviation(s):  not applicable N @\
GLP/GEP: no o 2 S éf@

& A
e @ ¢ S 0 9@
@Q vy &O

EXECUTIVE SUMMARY > S R o

The micropollution of drinking water source %ylth pest1c1(@s h@doec e a g&lobal (S@Sncegn
This work investigated the degradation @methloc %\com@nled
carbamate pesticide, by monochlorantige zClQun& ] ?Z(T wates treatment
conditions. Results indicate that the rea(@lon yas 01rst—er %C @nd v 1&:%@& m
NH>Cl depending on water pH. Th%%vb eg@l rate co%st M @legra at ecr:
quickly with either a decrease in th@mola@aﬁo @%hlog e t(émm&ma (@"N) Qr an 1 ase
in water pH. The apparent activati@n enérgy o @tlo ‘Wwas d@rm tode 34 k mol™.
The MC degradation pathways@ SO e@’ublted a stfeng de@de > at %@Mc was
first oxidized by NH>Cl to metﬂoca@ sulféxide @ICX nd &@n olyzed to
methiocarb sulfoxide phen%%C@P) wl@e atp & @ a@me@wcarb sulfone
phenol (MCNP) were forfued gucces ly @rou eithex, 0x1€fﬁ>0n oy hydrolysis reactions.
Based on the identified &yproducts thei concentratlons Q\Zﬁ@utl@ thegg%posed pathways
of MC degradation in the @%?ser}%e of %@ere @h& r validated t@ugh kinetic model
simulations. é*” 03 @0 @ § %\ é& &\

& o O
Note of notifie 1o @her %mma;%i lS{%VldS t@ res@y ar@/ery similar to -
20 Met:&zoca@ de % atzon by free chlorine in water
1

g 49% 01 ) pp 6%
& @© § & S o
° S N N\

treatment. é(metlc@’and }Bathw%ys
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