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CA7 FATE AND BEHAVIOR IN THE ENVIRONMENT

Data on the fate and behavior of flufenacet (FOE 5043) in soil, water, sediment d@gd air were submitted
within the EU Dossier (Baseline Dossier), which resulted in the Annex I i &bsion under Directive
91/414/EEC in 2003. In the Supplemental Dossier for renewal of approval a&%ufenagg% presénted here
only those environmental fate studies are described in sections 7.1 to 7 59which Were ndPsubmyffed
within the Baseline Dossier. However, for a better understanding of thavi%f ﬂu&?acet in,soil,
water and sediment and air, short summaries including the regults of aﬂenvir@nent@fme studses are
given additionally in this summary in sections CA 7.1, 7.2 CA @f In sorder te_facilitate
discrimination between new studies and studies submittéd withi@)the Baseline @')ssie{?;;ﬁle studies
submitted with the last Annex I inclusion process of flufgnacet @writt in gr tersey 2y

either [phenyl-UL-'*C]-, [thiadiazole-2-'*C]- or(fthiadiazele-5;! ]-labefed flufenacet, well as
unlabeled flufenacet as test item. These radiolabel” positjons are considered s cient @ define the
route of degradation of flufenacet. The stl@are of\F ufenéét argi@le ositions @the different
radiolabels are depicted below: Q@

The studies concerning the fate and behavior of f%ii@acet ity the ef@ironmést weréléond using

& B

\© @%iolabel Positions
LY

Report Name

(Codes and Synonyms)

N
R | *phenyl-uL-1cy

‘ @ # [thiadiazole-2-14C]
N F

+ [thiadiazole-5-1*C]

flufenacet 2o

(FOE 5043, FFA; @ AN
formerly: thiaﬂum

S
The results of Q@ studigs are @mmar'@}d in%he sections 7.1 to 7.5. The proposed degradation
pathways in sc@i}wated se@@ent agg\given i@f igure 7.1.1- 1 and Figure 7.2- 1, respectively.

In additioristudies~Have been performed @ith the radiolabelled and unlabeled major degradation
products FOE oxélate, F QF sulfénic acidy FOE methylsulfide, FOE methylsulfone, FOE-thiadone,
FOE 5 triﬂu&%etha@sulfonic acidggnd trifluoroacetic acid. An overview is given in the table

belo @@ §@ N ©\

@ |

%%6&@ RN
" &

S

@
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Report Name!
Chemical Structure Radiolabel Positions
(Codes and Synonyms) @@J)
Y o
H,C.__CH . &
o 3 3 N
FOE oxalate \N( @g @ © @@
HO @ [pl@%l—UL%C] v
(M1) S R
© N O
S gy WO
N\ >
H,C_CHY o NS 9 o
FOE sulfonic acid HO %@ > & @Q > &
s /\n/ NQ ) @ *@phenyl-CL- 14C@
(M2) A\NIAN @ S 5 ©
O OQ \ F%\ & @ @
S 3 < Q @y N

FOE methylsulfide

N v
H Q%\ N @ N h_UL_]4C
SIAASRT
RS N

FOE methylsulfone S @ﬁgo\ S N @ Q @
o * [phenyl-UL-*C
S) O//k A @ 9 @ [pheny ]

(M7, BCS-CO62475) &

o > ARG
I S 45 O
N

o] # [thiadiazole-2-1*C]
(09, Thigon) - SR
S O S
oS F "
FOE 5043-ifluoro-x, | @ © oH
ethanesu@l;nglc ac§ § o CF§i>/S\< no radiolabel available
o (e}
(M@TFE@ . § O §
f'© @ Cy ‘Z’\\\
S) Y~ @ (7%
ﬂu@eﬁc ag@ q ©\ o}

BCS-AZ56567)

A o\ *[1-14C]
(Ms,g;, 6\9@ S CF)*J\OH

\
&

The structures and report names of degradation products identified in environmentalfate studies reflect in
general their uncharged species. The degradation products FOE sulfonic acid, FOE 5043-trifluoro-
ethanesulfonic acid and trifluoroacetic acid have pKa-values < 2 and hence, are deprotonated (ionic) under
environmental conditions. Therefore, their environmental relevant deprotonated species were used for all
studies which were conducted to elucidate the toxicological and ecotoxicological properties of these
degradation products as well as their fate in the environment, plants and animals.
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In original reports study authors may have used different names or codes for degradation products of
flufenacet. In this summary, a single name or a single code is used for each degradation product. A full
list containing structural formula, various names, short forms, codes and occ%g@nces of degradation
products is provided in Document N3 submitted with this dossier. &

CA71 Fate and behavior in soil

CA 711 Route of degradation in soil @ ° 2o
OISR e
The route of degradation of flufenacet under aerobic c@itio@was %%lied iR n
different temperatures and soil moistures, using yl-UL-"C]- ia
[thiadiazole-5-'*C]-labeled flufenacet as test 1te luf&&cet @s st l@é to &otol)@ while
degradation was observed in microbial active soil. Q \ \ @ @@

Under aerobic conditions in the dark in theaboratory ., ace @%med @x m degradation
products: FOE oxalate (max. occurrence % of phe dloac 1vity @R)) FQ@Q¥ sulfonic acid
(max. occurrence 26.3% AR), FOE meth lefonegmax @@c 6. 6%R) E-thiadone (max.
occurrence 5.9% AR), FOE 5043-tri oetha ulfo @ ac1@ max Q/\&o’ccur@yce 6.0% AR) and
trifluoroacetic acid (max. occurreng SY%AR). Additionally, a@mbe $f minor degradation
products were formed. Significant ralgza@)n to,&@bon dipxid obseryed for all three labeling
positions (5 to 51% AR) accompa%led by@}formi%én of @on- ex&@ able’ i@&dues (7 to 58% AR).

On request of the US environinental @otec@&n ag I@f (EP@ the@u‘[e of degradation of FOE-
thiadone under aerobic conditions was dd1 ormally sty %wd iR num’@er of soils at 20 °C, using either
[phenyl-UL-!*C]- or [thiadjazole-24 C] led F OE—thlad‘éne as tgst item. FOE-thiadone was stable
to photolysis, while degr t10n obsgrved inagicrobig@) active soil, forming carbon dioxide as final
major degradation pro @

The route and rate @egr 10n 0 @’ fen t un r’naer abic conditions was studied in three soils at
20 °C, using either [phe or d1a -2-14@1abeled flufenacet as test item. During the
first phase of the $tudy the soﬂ erg@\tame ndeygerobic conditions for approx. one half-life of
flufenacet ipthe respegtive seil (30 d Aftéiyrards, the samples were flooded with water and
mamtamed&der@aerob@ con ons der these conditions flufenacet formed five major
degradation pro tots. FQE oxalatg (ma ccurfence 11.2% AR aerobic and 14.5% AR anaerobic),

FOE sulfonic sagid (6:6% ARYaerobictand an@roblc) FOE-thiadone (max. occurrence 5.9% AR
aerobic and, 1%% naer(%ic) EQE 5043trifluoroethanesulfonic acid (max. occurrence 6.0% AR
aerobic an 0% ané&gobic)

tr;ﬂ@roacetic acid (max. occurrence 37.5% AR aerobic and
53.2% AR ana 1c) oxalate, &@E sulfonic acid, FOE-thiadone and FOE 5043-trifluoro-
ethan@mc acid wef@ formed under@erobic conditions. Under anaerobic conditions their amounts
increaged initfally b e th &decre@d again or their amounts decreased directly after soil flooding,
dependmgg% the test systeé@l' rlﬂ“agroacetlc acid was formed under aerobic and anaerobic conditions.

Volatile organic wer ot formed in significant amounts (< 0.5% AR) during the aerobic
or the anaeroby ncub n ph@ge. Mineralization to carbon dioxide was observed for both labeling
positions during the b1c incubation phase (1.4 to 1.9% AR) accompanied by the formation of non-

extractable residugs>during the aerobic incubation phase (8.4to 16.9% AR) and the anaerobic
incubation phase (24.5 to 32.6% AR).

The degradation pathway of flufenacet in the environment is shown in Figure 7.1.1- 1. A summary of
maximum occurrences in soil of major degradation products derived from laboratory studies is shown
in Table 7.1.1- 1.
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Figure 7.1.1- 1: Proposed degradation pathway of flufenacet in soil
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CA7.1.1.1 Aerobic degradation 2

The route of degradation of flufenacet in soil under aerobic conditions in the dark in the laboratory
was evaluated during the Annex I Inclusion and was accepted b}:§ Eur@}@n G@nmls@n

(7469/V1/98-Final — 3rd July 2003). The following studies are included in‘the BaseJine Dossier: @
R
Annex Point / Reference No Year @cum&nﬁo
KCA 7.1.1.1/01 U N. C.; DO 5994 [RUM-002166-01-1
KCA 7.1.1.1/02 o | 1994 [P M-002Y65-01-1
KCA 7.1.1.1/03 1\@ 1; MD02146:Q%-1

Two additional studies have been performed fop ﬂu nacet ¢ %urther%lucm@e the@§y of the
thiadiazole heterocylce and are submitted w1th§1£gthls S eme‘ma Dor for ﬂu{@cet renewal

of approval. K @

v
A summary of the route of degradation &Nlufenaget n séglg g@ n in s&t %{? 7.1.1 and Figure
7.11- 1. AN RN
) a QO &
Report: KCA 7.1.1.1 /049 DE. ML.£2013 O s, ©@

Title: Amendment No T - [thiadiaze]&>5- 14C@fena > Aerabic Degradation /
Metabolism #One @ropean oil
Report No: MEF-11/93% @

Document No: M-439185-02-1Q &, °\% .9

Guidelines: . Test&Quideli 7 > %\
§P Te& uld%e No@35 4@@/420@

GLP: Y@ S g @

) @ S Q ©
Executive Summa% Q% % @ % §
The degradatim%)f [tb@%hazole y‘ ! C]@enace&as iff¥estigated in one soil under aerobic conditions
in the dark@le labbjrator%fpr 12‘@ys £N9.7 O$§nd soil moisture of 55 £+ 5% of the maximum

water holding capa
2 @ @)\ LN

g
@oil & g & Sourcé) Texture (USDA) pH! OC [%]
HoefcHén am HoHenseh g@cheidgf@ermany silt loam 6.7 2.5
4 > @
I pH in 001 M L O @ ’
% v
@ @

The study ﬁ@hcaﬂ@rat@s 162 @ug/ 100 g soil (dry weight), equal to 1.6 mg flufenacet/kg soil
(dry welgh % Q
©

Duplicate test §em%were pl@’essed and analyzed 0, 2, 4, 7, 10, 14, 35, 60, 87 and 120 days after
treatment.

In the following those parts of the study are summarized which were performed to elucidate the route
of degradation in soil. Parts concerning evaluation of rate of degradation are reported in section CA
7.1.2.1.1 (study KCA 7.1.2.1.1 /05) of this document.

Overall mean material balance was 99.5% of applied radioactivity (% AR).
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The maximum amount of carbon dioxide was 5.6% AR at DAT-120 (study end). Formation of volatile
organic compounds was not significant, values being < 0.1% AR for all sampling intervals.

9
Extractable residues decreased from 99.7% AR at DAT-0 to 78.8% AR at DA&T@IQO.

<

Non-extractable residues increased from 0.5% AR at DAT-0 to 13.5% @ at @-60 @ sli%@y
decreased to 12.5% AR at DAT-120. S N
@ S &

The amount of flufenacet decreased from 99.7% AR at DAT@@ 0.9‘%&%1{ &QﬁAT-I ; %Q

N o AN
Besides the formation of carbon dioxide (5.6% AR at @T—l;O@%hr c“major d@zrada products
were identified: FOE-thiadone (max. 5.8% AR at DA®»10), FOE SO%ﬁiﬂ etha Ifonig, acid
(max. 6.0% AR at DAT-14) and trifluoroacetic acid (@wx. 77.78% AR at DAT-KY). @©

€ @ @
I MATERIA@’ Ah@ME"B@DS S S @@
RO O
A.  MATERIALS N s K© © @
S N g > @
1. Test Item AN & @) Ao @
o @ & . @

[thiadiazole-5-'*C]flufenacet % A %@ ©\ Q@

CAS No Q&%%@-s o L 5N ©@

Specific activity 1.54 MBg/mg™ @© § N

Radiochemical purity O\@ > < Z HP&LE wit%radioa@'ity-de%ctor and TLC, scan
2. Test Soils é\a @© @ ‘\% .9 O\QQ
The soil (Table 7.1.1.1- 4y was @npleshl rom e\ ﬁe]d\i%pper horizon of 0 to 20 cm) and
sieved to a particle sizegf <2 g@x The Soil was=take @é?g agri ultural use area representing one of
the common agricul @fd soils of this rggion. %, Q® @@

SEF S RS
e & &
@ N N Q @
SR RS
NV @
. 2 O &

Q O 5
o & s 5
& s
%%é%@%\
" @
D



B
: Page 12 of 238
Bayer CropScience R0
R

2014-03-19

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

Table 7.1.1.1- 1: Physico-chemical properties of test soils

Parameter Resul% Units
Soil Designation Hoefchen@ﬁ Hohenseh
Geographic Location &
City %urs h@’d © @@‘J)
State N&th- Rhlr@W est §0
Countr EFO S QQerman @) Y
y o \N y
GPS Coordinates Ao 51° (@ v\y
(OB © 0072.06.3' Cf’@
Soil Taxonomic Classification (USDA) %\J @0\9 lom@ mv@ em@ yp1c
o dalfcy
Soil Series & ~ |, no 1nf§1gmatlog\\avallab(!§$
Textural Class (USDA) “ NS % & silt lgam &@
Sand [%] [50 wm — 2 mm] < @Q K© @5 S
Silt [%] [2 pm — 50 pm] \@ N @Q N @@ 56 @
Clay [%0] [<2 pm] § (\\& @ @@ %@
pH AN N
- in CaCl, (soil/CaCl; 1/2) @Q § 2 @*ﬁ \Q @§7
- in water (soil/water 1/1) © N . o ©© § O\© 7.0
- in water (saturated paste) © é}a > & N 7.0
- in KCl S A8 R &, 63
Organic Carbon [%] Q DY 2.5
Organic Matter [%] ! {(@Q & (@) & S N 4.3
Cation Exchange Capﬁ%\}’ty [m@*ﬁ)o gf\? O @ R\ K 12.9
Water Holding Ca;@glty J )
maximum [g ad IOOCg sm@ % @ 61.1
at 0.1 bar (pF 2 0) [W@ N) N 29.8
Bulk Densa\y%lstur‘b&d) [g/ ch*@ 0@5 R @ 1.04
Microbj QI@iomaﬁ@mg m‘i@oblal 4bon / oil DW§2
DAT%BIQ O 841
N N
DAT-58 (BIO:/BIQy) @  © é& 693 / 638
DAT-12f®I0- [ SO o 563 /506

2 S
! calculatd as: @[%] @ [%] @724 oo
2 BI% samplé§ were liﬁuntreate@BIOJr i?ples were applied with solvent of application solution

: daysggfter trea] G GPS: global positioning system
i N
dr@lght @ @ Q USDA: United States Department of Agriculture

S RN

B. STUD%%SK@

1. Exper1men®ondltlons

Static test systems were used, consisting of Erlenmeyer flasks filled with soil and equipped with solid
trap attachments for collection of carbon dioxide and volatile organic compounds.

100 g of the sieved soil (dry weight equivalents) were weighed into each flask and the soil moisture
was adjusted to 55 + 5% maximum water holding capacity by addition of de-ionized water, taken into
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account the water content of the application solution. The untreated test systems were closed with the
trap attachments and equilibrated to study conditions for 4 days prior to application.

The study application rate (SAR) was based on a single field application rate ufenacet of 600 g/ha,
resulting in a nominal study application rate 160 pg/100 g soil (dry welght\{ k%ﬂ .6 mg /kg soil
(dry weight). The actual SAR was 162.3 ng/100 g soil (dry weight), equ 1.6 n@ ufen@et/k il

(dry weight). % %

The application solution was prepared in methanol/water (1@/\/) 35% uL %i%e @catlborwﬁsolutlon
were applied drop wise onto the soil surface of the respgctive sy (s usg& otte. After
application, the test vessels were closed with the trap att ents% exce ﬁ\l AT- arnpl

The test systems were incubated under aerobic cond@hs 1@@ %@m 12 ggd soil

moisture of 55 £+ 5% of the maximum water holdlrgapacﬁi -in chgnatw&hambe
2. Sampling %o @ g}” @% @7®

Ten sampling intervals were distributed ove@e ent* mc@@tlon p%riod 0@20 da@? uplicate test

systems were processed and analyzed 0, $ 7,1 &14 3540, 8 §K‘ 12&?@}’ s aftgy treatment (DAT).

Microbial soil biomass was determined AT-0 AT& and 12& @(C’@

S & & @
3. Analytical Procedures N @

At each sampling interval, the tra@attac nts were remo@éd fr%@he t‘e@ Systems and the entire soil
of each test system was extractéd four tiiyies at mnblent@@mpera@re using acetonitrile/water (1:1, v/v),
followed by two mlcrowave&celera@ extraétlons: fitst witlzaceto /water (1:1, v/v) at 70 °C and
DATE) or<50 °C (AT-4 to DAT-120). After each

second with methanol at °C (
extraction step supernat ser arat y ce@‘lfuga& and decantation.

Soil extracts were racteri%d by% 11qu1d§§cmtlll®1 @ntmg and HPLC/radiodetection and
TLC/radiodetectio e limit of d@tlon D) fo he§€/radlodetectlon method was 0.5% AR.

The amount of volatiles n(@x act residges wasyletermined by liquid scintillation counting

and combusthn@quld sgmtllla @Ehg, re@ctlv
The 1dent1ty/<§ the@ n@d 1ts rad@ pro@s was elucidated by HPLC-MS and/or HPLC-

MS/MS including.ac rate mass terrm on apd/or by co-chromatography with reference items.
gt termirfgion agd

%,
& @ @@ SULTS AND DISCUSSION
A EX&{AC GON @D TIJ‘\@ION OF RADIOACTIVITY IN SOIL SAMPLES

Table Qﬁl 1- 2@1111 1Z€es the@iegr ion of [thiadiazole-5-'*C]flufenacet and the formation and
degr on o@ts de gatlonq%roduc «as a function of time.

%%a\
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Table 7.1.1.1- 2: Degradation of flufenacet in Soil Hoefchen am Hohenseh under Aerobic Conditions
(expressed as percent of applied radioactivity; mean value of duplicates)

DAT @&

Compound 0 2 4 7 10 | 14 |.3% 60 | 87| 120
flufenacet 997 | 922 | 878 | 756 | 641 | 548 l\3s | G| 1 (@V’)
FOE-thiadone nd | 34 | 45 | 55 §8 342 1.6 Pos f<yop|Leop
FOE 5043-trifluoroethanesulfonic S
acid nd. | 09 | 23 | 42 %4 @.0 . @9» 2,6 7| <LQD|’<LOD
trifluoroacetic acid nd. | 12 | 37 | 9.6 167 Pasael 611 { Ko | @37 | 776
Unid./Diff. Radioactivity ! nd. |<Lop| 09 [«09 | R 1.0 18P 0.8 d>LODI=YOD

. <09 | g #p 08 grLoDis

Total Extractable Residues 99.7 | 982 | 99.3 [hs8 |C93.4 [ @1 | 8887 805 1969 785
Pl

Carbon Dioxide na. | <01 | oR] o} o 11 | 32 [ Qs | B8] se

Volatile Organic Compounds na | <01 Jrc01 | 0¥ | <@ <o@) <oagpo1 goar | o1

Non-extractable Residues 05 | L4 21 [V @3 o 125 13@@13.1 125
. %

Material Balance 100.2 &%9 10/(@5) 100(§> 99, S@M&S 941 @89 | 986 | 970

@ S 2
' Minor degradation products were summed u nld@ed ra%)actlwt)@% max@n amc@@of a single degradation
Q €

product was 1.8% AR
O \ @ @

B. MATERIAL BALANQ]%j §9 & & Q N

The amount of dosed test itexg was rm1 e@at DAT20 be@re du@aand after the application and

was set to 100% AR for samy total radioacfivity recovery (mean of duplicates) of all
sampling intervals rang rom @% to 6% (m@all mean 99.5% AR, RSD 1.2%), see also

Table 7.1.1.1- 2. N

@
The complete mate ce fou t al 1@ terV S demonstrated that no significant portion
of radioactivity d1ss1pate§ sse Wa®st du@g processing of theses samples.

C. EX CT E DNO X CT m ERESIDUES
k@ ABLE AN @ RA

Extractable remd@decregd ste%ly {10 @ 99 7v>9 AR at DAT-0 (study start) to 78.8% AR at

DAT-120. %o @

@ S > @
The forrnatior%f no tractgsﬁ‘le re ‘ﬁ es inCreased from 0.5% AR at DAT-0 to 13.5% AR at DAT-
60 and slig@t decr@ased afistudy ’?S. (DA\'I@ZO) to 12.5%. See also Table 7.1.1.1- 2 for details.

@ v
D. LAT%IZA@ION 008

The m 1111%@ amou@ of c @n dlﬁe formed in the test systems was 5.6% AR at DAT-120 (study
end). Forﬁ%a;tlon Vola% orga&% compounds was insignificant as demonstrated by values of <
0.1% AR at alling@n erv%sj See also Table 7.1.1.1- 2 for details.

E. DEGRAD N OF TEST ITEM

The amount of [thi@gliazole—S—14C]ﬂufenacet in the combined soil extracts decreased from 99.7% AR
at DAT-0 to 0.9% AR at DAT-120.

Besides carbon dioxide, three major degradation products were identified: FOE-thiadone (max. 5.8%
AR at DAT-10), FOE 5043-trifluoroethanesulfonic acid (max. 6.0% AR at DAT-14) and
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trifluoroacetic acid (max. 77.7% AR at DAT-87). The total unidentified radioactivity amounted to a
maximum of 1.8% AR at DAT-14 and DAT-35.
%

1L CONCLUSIONS @

AN
[thiadiazole-5-'*C]flufenacet was rapidly degraded in soil under aerobic (@dmo 5 i the@rk m@Be
laboratory.

Formation of carbon dioxide was observed up to 5.6% AR i@he tesﬁ&d soi 51d %3 ﬁmde
three major degradation products were identified: FOE-thiad@ne ( 5. 8"/ ), 043%tr1ﬂuoro—
ethanesulfonic acid (max. 6.0% AR) and trifluoroacetic Aeid gm® 77, % AR) @ormgtien of non-
extractable residues (max. 13.5% AR) was observe@m pg\?ﬂel d%ream@ towae@ﬁ study, ‘end
(12.5% AR). @

The formation of carbon dioxide indicates the “for rm&e%ahzatl(% of t@ test @M and its
degradation products. Therefore, flufenacet is not expe to ha%e a p&%@n‘ual ccu{@atlon in the
environment. @

@ LN >
g
9
~

N
RIS
Q
Report: KCA 7.1.1.1 / M 2013 & \ @
Title: Amendment 1 to: QEi;hlad;lal%le 5 l@“gﬂuf e%blc Degradation /
Metabolisn¥in Threg urope\an Soils & \
Report No: MEF-11/938 § @ 9 K S
Document No: M- 4403@}8 024y % &
Guidelines: uidetine No 307 S NS
PP '@ ne I\@ 35. 4@)0/42@Q
Y

@

GLP:

Executive Summa@ @ %@ > Q @
The degradat;og@of [’E@admz -14 ufena@t 5@ 1nvest1gated in three soils under aerobic
1

conditions i th%borat for 4%1 day 9.8 °C and soil moisture of 55 £ 5% of the
maximum er ca@:lty
(,i\a Y \\)Sour@\ Texture (USDA) | pH! | OC [%]
Laac@}ﬁof AXXKa D@lhei%Germany loamy sand 6.1 24
BDollendotIT Rlenkenheim, Germany clay loam 7.2 53
Laachérhof W@’rmwi@ O Monheim, Germany loam 54 2.2

@ 01@ CaClz = @\Q&;\g

The study%pphc%on ra@as 1 @ ug/100 g soil (dry weight), equal to 1.5 mg flufenacet//kg soil
(dry weight). &>

Duplicate test systen@vere processed and analyzed 0, 1, 2, 4, 7, 10, 14, 35, 63, 91 and 121 days after
treatment. @

In the following those parts of the study are summarized which were performed to elucidate the route
of degradation in soil. Parts concerning evaluation of rate of degradation are reported in section CA
7.1.2.1.1 (study KCA 7.1.2.1.1 /06) of this document.
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Overall mean material balance was 99.1% of applied radioactivity (% AR) for soil Laacherhof AXXa,
99.7% AR for soil Dollendorf II and 98.7% AR for soil Laacherhof Wurmwiese

The following maximum amounts of carbon dioxide were detected at DAT-1 %@{smdy end): 5.6% AR
in soil Laacherhof AXXa, 6.5% AR in soil Dollendorf II and 4.5% AR in S@& aac Hof W&gmwwse
Formation of volatile organic compounds was not significant, values bei 0. 2% at 41 sam
intervals in all soils. % 2,

Extractable residues decreased from 98.7% AR at DAT-0 to@@O% Alixat DN 121 1@01] Laacherhof

AXXa, from 99.9% AR at DAT-0 to 82.1% AR at DAT-12]'in so@ouq@arf 1l @ frop@s 7% AR
at DAT-0 to 75.0% AR at DAT-121 in soil Laacherhof %§ﬁ'mwi>§e

Non-extractable residues (NER) increased from 0 to 1 3 and
slightly decreased to 17.2% AR at DAT-121 in g&il Laa h rhof Xa. 4o s011 I NER
increased from 1.1% AR at DAT-0 to 11.5% AR D ‘\\ 63 anékshgh y decr d to 6% AR at
DAT-121. In soil Laacherhof Wurmwiese NERgmcre S fro 7% 8.6% AR at
DAT-35 and DAT-63 and slightly decreased $0>17.29 :.' T 12% @ @

The amount of flufenacet decreased from “98.7%4 AR %A Nto 1 AR @ DAT-121 in soil

Laacherhof AXXa, from 99.9% AR at §’} 0 to 0.9% AR at D&IT-12 s011 @kzndorf IT and from

98.7% AR at DAT-0 to 1.0% AR at D@ soil Laache W% iese @gspectively
Jgacherhof Wormicses

Besides the formation of carbon dioxide (M@ 'maj O&%égrad@on préduct was.identified. Trifluoroacetic
acid was detected with maximu @mounts’of 74.1% tD lin s\ﬂ Laacherhof AXXa, 81.5%
AR at DAT-91 in soil Dollendo II a 8‘V R at 91 insoil @cherhof Wurmwiese.

@ 1. MA@«:RIA&S ANDMET]@DS

%

N
A. MATERIAL@ & o é\’ Q©@ 6@}
1. Test Item @ %@ @ & &
@ 10} U

[thmdmza,le%> 1“C]“Egl enacél) é€© Q @

CAS N @ & 245958-3 &

Spemﬁ&cﬂw@g O @ .54 l\@q/mg%

Radlocheml%ﬁ“pur%ﬂ @@) >& 0 HP with radioactivity-detector and TLC, scan

2. Test\ér?ils v L

©
The soils (@ble §1 1-® Were@mpléekfreshly from the field (upper horizon of 0 to 20 cm) and

sieved partiéié sizeof < 2 miv. The-swils were taken from agricultural areas representing different
geogrephical ggjgins diffetent soitproperties as required by the guidelines.
SRR N
S
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Table 7.1.1.1- 3: Physico-chemical properties of test soils

Parameter Results / Units Ca
Soil Designation Laacherhof AXXa Dollendorf II @ - Laacherhof
. Wurmwiese

Geographic Location N) (5’@
City Monheim Blankenh@ nhelm%
State North-Rhine orth-Rhine ° &

Westphalia @ We hahaQ est
Country Germany f&ﬁ Gey any%x @7 Gem;lny
GPS Coordinates N51°04.647 @ ©22 Sy N @‘”04 85
E 006° 53.51 7%y @F006°43.001' &)  EQD6° 55

Soil Taxonomic Classification sandy, mixed, %s”m Gine-loa mlx§4§@ loaﬁf?/, mixed? mesic

(USDA) typic Cambe@olls \actlve%r gid Typ @"ypic @@gudalfs

sEutrudedt,

Soil Series O m@ no @%é&mat@&%ivaﬂabf@ Q)

Textural Class (USDA) lo&nly sand Q clay loam @© %0 loam
Sand [%] [50 pm— 2 mm] E S j@ & 7 e W
Silt[%]  [2 pm—50 pm] @ 20 & @ 38@\ (@ 34
Clay [%] [<2 pm] IS S e | & 1Y @ 17

P ST S RN

Sin CaCl (soilCaCL 12) & | ¢ 61 > SRS 54

- in water (soil/water 1/1) > § 6& %@ Q 7.4 5.7

- in water (saturated paste) é\o D 635 '~ | 9 &‘l@ 5.8
: AN

-in KCI @ 59 0 5.2

9
Organic Carbon [ — @? z&} S
ganic Carbon [%] N) 2. 2 & 53 2.2

Organic Matter [%] | €y Sl W@l &7 @ 9 3.8

Cation Exchange c@%ﬁ © 9.9 R & 209 10.8

[meq/100 g] ¢ ISR PN

a O )

Water Holding L@acity\ @J @@ Q @
max1mum @ QQI Q 79.8 59.9
[g H2O a W § . @ o
at 0.1 bar (pF 2. (’)94% N 18.7 46.0 23.3

Bulk Density (q@\mbed@cm ]@ ¢ LI 0.95 1.12

Microbial Bloiﬁss @ Q

[mg mlcro® carb(@(g sdi DW] 2@@ . Q
DAT-0 (BIO-) © ) @ %\ 1077 3447 862
D 1 (BIO@? BIO@) Qp 451/422 2164 /2032 341/338

! calculate ?OM [%§ OC 1 724%

2 BIO- samples w ft ungitated, BI@ksamples were applied with solvent of application solution
DAT: days afte tment @7 GPS: global positioning system
DW: dry weight @ USDA: United States Department of Agriculture

@
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B. STUDY DESIGN

1. Experimental Conditions @@

Static test systems were used, consisting of Erlenmeyer flasks filled with s&&ﬁmd eq%i’ppedgith solid
trap attachments for collection of carbon dioxide and volatile organic con@mds @ S @

was adjusted to 55 + 5% maximum water holding capacity ddition of d&gonlzed@ater taken into
account the water content of the application solution The«a\gl reatedNest %\%ﬁems clo@ with the
trap attachments and equilibrated to study conditions for 3days prior to icat 9 o

p q y ys puor to fpplication. (&

100 g of the sieved soil (dry weight equivalents) were Weliéi into a@h fla k@é?nd t ﬁoﬂ I@Smre

The study application rate (SAR) was based on a sm@ﬁeld y\\ilca@n rate@ufe o
resulting in a nominal study application rate 160 p&/100 & (d@welghg equal to 1. @ > /kg soil
(dry weight). The actual SAR was 152.0 pg/100 g il Wel%&?:, equ&to 1. 5@ :

(dry weight).

The application solution was prepared in me%nol/w%r (%Q ). 346 pthe ap@\ﬁcatlon solution
were applied drop wise onto the soil sug e regpéctiv ts t ] u@g a pipette. After

application the test vessels were closed SFith the trap atta@hment@exce@DAT & mples).

The test systems were incubated un aerob@ condifidns 1@ or 12@qays at 19.8 °C and soil
moisture of 55 + 5% of the maxu%lm wat@{?ﬁoldlmg) capacify in a <@ -in climatic chamber.

2. Sampling - § é @ Q @
v
Eleven sampling intervals ¥ere di t@a@&er the ent1rN€r?cub n period of 121 days. Duplicate

test systems were procesged and faalyz 2@% 7,1 @14 3& , 91 and 121 days after treatment
(DAT). B~

Microbial soil blo@ was dgter @ O a&@)AT

3. Analytlgﬁl ProQ ure& @ Q

At each sar@lg 1nt@val thie trap @hme were?{@noved from the test systems and the soils were
extracted three tlmQat am@ent temperature usmg%éetomtrlle/water (1 x4:1,v/vand 2 x 1:1, v/v at
DAT-0) or acet%}rlle/\z@ter (3 @1:1, v&y fromPAT-1 to DAT-121), followed by two microwave-
accelerated e tions\irst acetonitrile/water (1:1, v/v) at 70 °C and second with methanol at
50 °C. Afte& ach ex ractlon step&Supernafant and soil were separated by centrifugation and
decantatlo @ Q% ® .

Soil e ts we% cha@ctemzed@%y 11@1d scintillation counting and the primary chromatographic
meth /ra Gﬁetec and~FLC/radiodetection). The limit of detection (LOD) for the
HPLC/rad tectlo as €4% AR. The amount of volatiles and non-extractable residues was
determined by ligd 3- sc1%»llat10n ‘ﬁ%untmg and combustion/ liquid scintillation counting, respectively.

The identity oe %1‘[em ar@ its degradation products was elucidated by HPLC-MS(/MS) and/or
assigned by compar@ of the retention times with those of reference items.

11 RESULTS AND DISCUSSION

A. EXTRACTION AND QUANTITATION OF RADIOACTIVITY IN SOIL SAMPLES

Table 7.1.1.1- 4 to Table 7.1.1.1- 6 summarizes the degradation of [thiadiazole-5-'*C]flufenacet
and the formation and degradation of its degradation products as a function of time.
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Table 7.1.1.1- 4: Degradation of flufenacet in Soil Laacherhof AXXa under Aerobic Conditions
(expressed as percent of applied radioactivity; mean value of duplicates)

DAT @&

Compound 0o | 1 2 4 7 | 10 | 14 |, 3% 63| o1 | 1
flufenacet 98.7 | 97.0 | 91.8 | 899 | 814 | 706 | 5994357 | D | 32 | @’
FOE-thiadone nd | 18 | 19 | 25 | 28 | 25 | 2] 16 @ 10 f=pop|Seop
gt(ﬁfnzgj&ot;f‘;‘gg nd. | nd. |<LOD| 1.7 | 32 239.4 32 \% 4%2© <LQDY 05
trifluoroacetic acid nd | nd | 16 | 27 | 1©] 1397 22 ag2 | o @5 | 741
Unid./Diff. Radioactivity ! nd | nd | nd | nd faod [<Bop| nd®] 18} rog) nd SR
Total Extractable Residues 98.7 | 98.8 | 952 | 96.6 Po47 (1.7 | &9 | 860 7| 7657 | 7565 76.0
Carbon dioxide na | <01 [ <01 | oR] o ] o5 11 | 39 [Qo | 56| ss
Volatile Organic Compounds | na. | <0.1 [ <0.1 kso0.1 |91 | @)’ | 0©] 01qp o1 {01 | o
Non-extractable Residucs 04 | 10 | o) 41 Rao K71 | 93 | fep | 1spP 184 | 172
Material Balance 99.1 | 99.9 | 97 | 109 | 9947 99.31v98.4 [ 9.0 [99.3 | 988 | 988

% & (MR 9

@
n.d.: not detected, n.a.: not analyzed, DAT: @after t@ent & éj N @

' Minor degradation products were summed up to ﬁmdentlﬁ%&fadloa@@ty, th x1mm&g%ount of a single
degradation product was 1.0% AR. & é}a &

~ TN 9 Q
Table 7.1.1.1- 5: Degradat% of ﬂu@cet @11 Doliendorf underblc Conditions
expresse@s perqi f e}gph radlo%tlwty& an value of duplicates)

Q@Nv©@mﬂ

Compound 0& 1 & 2 4 10O 14 35 63 91 121

flufenacet S k999 | %% | g ] 870 R7704865.1 | 559 | 153 | 25 | 12 | 09

FOE-thiadone Qnd 0t | &5 | a9 | 409 56 | 48 | 32 | 07 | nd | nd

FOE 5043-triflirero- %

q @
cthamesulfoniCanid <3” | &4 | ndaf nds[<1ODIeZ2 | 34 | 17 | 16 | 06 | nd |<LOD

trifluoroacetic acid, Wd. | nd | 207 57 97 | 190 | 281 | 668 | 786 | 815 | 810

Unid./Diff. Radioacfivity ! M nddhd. } Wd. | @@ | nd | nd [<rop| 10 | nd [ nd | na

Total Extractabl@esidues@ 999, | 98, 92.8@ 97.7 | 928 | 93.1 | 91.0 | 88.0 | 824 | 82.7 | 819

Cabon dioxidey &7 fraa | <@V | 00O] 02 | 05 | 10 | 14 | 37 | 52 | 59 | 65

Volatile Qrganic Compounds " na. £5°0.1 [0 [ <0.1 [ <01 [ <01 [ <o [ <01 ] 02 | o1 | <01

Non-exdfactable Besidues o & | 14 | 1.8 (Y29 | 30 | 49 | 57 | 65 | 12 [ 115 | 112 | 106

Material Balance Y [d61.0] 1007 | 957 [ 1001 | 983 | 99.8 | 989 [ 103.0 | 992 | 999 | 992

NS
n.d.: not detected§ not an@yzed, BUXT: days after treatment

! Minor degradation p (- dticts were summed up to unidentified radioactivity, the maximum amount of a single

degradation produ (by <LOD.
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Table 7.1.1.1- 6: Degradation of flufenacet in Soil Laacherhof Wurmwiese under Aerobic Conditions
(expressed as percent of applied radioactivity; mean value of duplicates)
DAT @&

Compound 0 1 2 4 7 10 14 | 3%5 56{\ M 9]& 121
flufenacet 98.7 | 968 | 90.5 | 862 | 744 | 634 | 4744435 | Y | 19| @
FOE-thiadone nd | 15 | 20 [ 30 | 46 [ 33 | 3@ 170D 07 Fad |[Swa.
FOE 5043-trifluoro- O
ethanasulfonc aoid nd | nd. |[<LOD| 07 | 16 23?.9 05 %i\ﬁ% <@ <LQDY<LOD
trifluoroacetic acid nd. | nd 13 52 | 1 1907 31 60.0 _70.0 @38 | 738

. R R .. @) D
Unid./Diff. Radioactivity ! nd. | nd. n.d. n.d. b% @Q/I:SVQ 2.@ 2.@ < LO@ n.d. é%n.d.
Total Extractable Residues 98.7 | 98.3 | 93.8 | 953 Po2.5 [(x8.8 |\ &0 | 7B 7] 759 | 7649 748
Carbon dioxide na | <01 [ <01 | oR] oV o] 13 | 28 [ Q7 | M| 4s
Volatile Organic Compounds | na. | <01 [ <0.1 kso.1 | 9 | @)’ | o©] oaqp o1 01 | o
Non-extractable Residues 07 | 12 | 238} 41 Ner SHba | 133 | @8y | 1spp 182 | 172
Material Balance 99.3 | 99.5 | 962 | 995 | 9947 99. spv99 74989 [@7.7 | 988 | 967
S h @ Q@
n.d.: not detected, n.a.: not analyzed, DAT: @ after t§ment
' Minor degradation products were summed up to @mdentgﬁ%ﬁuadloa@@ty th x1mu>%@gxount of a single
degradation product was 1.4% AR. © é}ﬁ <&
NN A 9 R
Y QO % @

O N L9 &
The amount of dosed test 4 é\. ete@ed at, DAT-0 before, %ﬁng and after the application and
0

was set to 100% AR 2 tot@ad10@1v1ty Ssecovery (mean of duplicates) of all
sampling intervals ra froﬂsg 97.1 to 100.9% AR uioil cherhof AXXa (overall mean 99.1%
AR, RSD 0.9%), fiof95.7 to 103 (@%AR in0il DaliendortIT (overall mean 99.7% AR, RSD 1.8%)
and from 96.2 to 99:8% AR soi aach@bf ngww@verall mean 98.7% AR, RSD 1.2%), see

also Table 7.1. 1@@ 4 to, T@le 7.@ Q

The compl at%@y baldnce f % T@ intervals (mean of duplicates) in all soils
demonstrated that ﬁ@mgmﬁ@nt po 1oact1 ty dissipated from the vessels or was lost during

rocessing of theses samples.
pocesingolite gl @ O ©
C. &@CT@LE AND ﬁxg@mfmm RESIDUES

Extractable@emdl@@decr@ d ste@dlily ftem 98.7% AR at DAT-0 to 76.0% AR at DAT-121 in soil
Laache f AXXa), fro 9.9% AR -0 t0 82.1% AR at DAT-121 in soil Dollendorf II and from
98.7‘@ at @AT -0 t@j 5 O%&AR atQA -121 in soil Laacherhof Wurmwiese.

The formation of on- extr%@able 1dues (NER) increased from 0.4% AR at DAT-0 to 18.6% AR at
DAT-63 and s ly @eased 0o 17.2% AR at DAT-121 in soil Laacherhof AXXa. In soil
Dollendorf II i

to 10.6% AR at DA 1. In soil Laacherhof Wurmwiese NER increased from 0.7% AR at DAT-0 to
18.6% AR at DAT#$5 and DAT-63 and slightly decreased to 17.2% AR at DAT-121.See also Table
7.1.1.1- 4 to Table 7.1.1.1- 6 for details.

'n§eased frdn 1.1% AR at DAT-0 to 11.5% AR at DAT-63 and slightly decreased

D. VOLATILIZATION

The maximum amount of carbon dioxide formed in the test systems was 5.6% AR in soil Laacherhof
AXXa, 6.5% AR in soil Dollendorf II and 4.5% AR in soil Laacherhof Wurmwiese.
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Formation of volatile organic compounds was insignificant as demonstrated by values of < 0.2% AR
at all sampling intervals in all soils. See also Table 7.1.1.1- 4 to Table 7.1.1.1- 6 for details.

%
E. DEGRADATION OF TEST ITEM %@

The amount of [thiadiazole-5-'*C]flufenacet in the combined soil extracté@creas@l from@% 7%
at DAT-0 to 1.4% AR at DAT-121 in soil AX, from 99.9% AR at DAT-0to 0. ;?AR %DAT?{O in
soil DD and from 98.7% AR at DAT-0 to 1.0% AR at DAT-121 in sm&@w

‘”\y

Besides carbon dioxide, one major degradation produq%?as 1d®>t1ﬁed’\ rifl acet ichacid was
detected with maximum amounts of 74.1% AR at DAT n S0 AX S%Q at D&J-91 in soil
DD and 74.8% AR at DAT-91 in soil WW. The kn@vn desg}adatl(@?prod s FOEShiadgite and

FOE 5043-trifluoroethanesulfonic acid were detecte@th imurgamoungs 2.8% AR g DAT-7
and 4.4% AR at DAT-10, respectively, in soil L erh@& Xadwith maximum amoupnfs®of 5.6%

AR at DAT-10 and 3.4% AR at DAT-10, respectivelyin soﬂ\Dolle dorf ;za0d wrnaximum
amounts of 4.6% AR at DAT-7 and I. 9"/&AR AT 1 respgctivel§yyr'in s@il Laacherhof
Wurmwiese. The total unidentified radloact y am ted max%inum 8% @at DAT-35 in
soil Laacherhof AXXa, 1.0% AR at DATQ 011 Dol orf J%jand 2@% AR at DAT-14 in soil
Laacherhof Wurmwiese. @@

pN%USIOQ% @

[thiadiazole-5-'*C]flufenacet was (g%?dly&%grade(ﬁﬁ soil Q] der 3§DIC GQ%IUOI’IS in the dark in the

laboratory. N @ & % Q

Formation of carbon dioxidexyas ob@ % 5. 6@1\ 011 L rhof AXXa, 6.5% AR in soil
Dollendorf II and 4.5% gﬂ% soil kaach @ urmw1ese \ %\

Besides carbon dioxidg;one JOI‘ d&?ada‘u@ prody t WQ\detected Trifluoroacetic acid was
identified with maxi amounts 0f74.1% \Aj{ at D®T-124 @ soil Laacherhof AXXa, 81.5% AR at
DAT-91 in soil Do orfé@nd W%@% DA@] Laacherhof Wurmwiese, respectively.

Formation of n@extr c@ole ues@ to a@aximum of 18.6% AR in soil Laacherhof AXXa,
11.5% AR i lslié?‘dor II and ]éﬁ% R in so%géacherhof Wurmwiese, declining at study end
d

in all soils Was"ob ®) S @7 %,

The formation eﬁg\carbo i0x1 @mdlcafés the potential for mineralization of the test item and its
transformatio%mdu her&a , acet is not expected to have a potential for accumulation in
the environment. &

e

S O
The res%s rece@ were$h go@gree@%nt with the proposed aerobic soil degradation pathway of
flufenagetknown Trom @ndies using thé@phenyl-UL-'*C] and the [thiadiazole-2-'*C]label.

¢ O &S
AN N <@
% < RN
S
L0
w
&
(g
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CA 7.1.1.2 Anaerobic degradation

Anaerobic soil degradation studies were not submitted for Annex I listing and @g\)/e therefore not been

summarized in the Baseline Dossier. . ° &
| o S @) O O
The route of degradation of flufenacet in soil under anaerobic conditionsin the dark i

n the laboréory
is now newly addressed by two studies, which are submitted within tl&i@;upple@fenta %ssie@’r the
flufenacet renewal of approval. A summary of the route of dzoidation of ﬂu@%acet f@soil isgiven in
section CA 7.1.1 and Figure 7.1.1- 1. VSN v S

o o

& %§ §@ SrS

LS OEENONEN,
Report: kca7.1.1.2/01; | N-C; , DL 1&@ v &
Title: Anaerobic Soil Metabolism ofphenyl-U-“CGIFOE 5043 & @
Report No: MR 106645 . § é\g ©§ @7© &@
Document No:  M-002162-01-1 S Q N )
Guidelines:  * OECD Test Guideline Nb. 307 Q @b ©

* OCSPP Test Guide@ No,&£35.410§74200 %, @
GLP: Yes a < @ & @Q <>\ [(\f@
@) . @
v .90 @ & & o

. RS oo Qo O N L .
The degradation of [phenyl—UL—I@@]ﬂuf@,acet under anaerobic cnditionswwas investigated in one soil

in the dark in the laboratory for 18 ays ab21 i&%, applying @aerobic incubation phase of
30 days (soil moisture 75% &£1/3 bagywater\ho ding&apacqit}@@befgre@tart of the anaerobic incubation
phase (total study period 2¢0rdays)&, S N\

@ f($ @ %

Executive Summary

Soil < Source &| Texture (USDA) pH! [ OC?2[%]
Howe~>~ KIndiapyUSA A [ X§ndy loam 6.2 03
S RN
' pH in water N % S §

N
2 calculatedbfr@ orgafk'g@atter /"‘(4 by Q5= OM/Q%
D Ro @) @

S NN S N S
The study ﬁlicgﬁ@ rate s 103@;@/01 \0@@ soil\zﬂ\\édry weight), equal to 1.03 mg flufenacet/kg soil
(dry weight). S @) &
'Y %o @ A o

During the aeg@%ic in@%ﬁoﬁ%phase t systems were processed and analyzed 0, 7, 15 and 30 days
after treat (D in tn@glicate T-0)@y’in duplicate (DAT-7 to DAT-30). During the anaerobic
incubation phase, @uplicat®test systems were processed and analyzed at DAT-45, DAT- 60, DAT-97,

N\

DAT - and T -2 @, corres ndin@é 15, 30, 67, 123 and 180 days after soil flooding (DASF).
N N

In the ollo@@g thosé?)arts @%heﬂ@y are summarized which were performed to elucidate the route
of degradation in %)il ung\\é@ anae&%ic conditions. Parts concerning evaluation of rate of degradation
are reported in n C® .1.2@11.3 (study KCA 7.1.2.1.3 /01) of this document.

Mean material bala@ ranged from 91.3% of applied radioactivity (% AR) to 105.0% AR.

The maximum am(@nt of carbon dioxide was 1.4% AR at DAT-30 (end of aerobic incubation phase).
Formation of volatile organic compounds was not significant, values being < 0.1% AR at all sampling
intervals.
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Total extractable residues decreased steadily from 99.9% AR at DAT-0 (study start) to 89.7% AR at
DAT-30 during aerobic incubation phase and further to 56.8% AR at DAT-210 during anaerobic

incubation phase. @J)

Non-extractable residues (NER) increased from 0.1% AR at DAT-0 to 8. 4%% at %ﬂ" -30 during the
aerobic incubation phase and further to a maximum of 32.6% AR at DAL 10 g th@anaeé@i
incubation phase. % %y

The amount of flufenacet decreased from 99.4% AR at D@ to 6&)% AR at Dz@‘ 30, duwing the
aerobic incubation phase and further to 39.0% AR at DAT=2 @ thec&%erob cuba{}n phase.

©
Two major degradation products were identified du@ag thg}tudy %OE \la ax bic:
11.2% AR at DAT-30; anaerobic: 14.5% AR at DA@G %‘g@’ FOF@ulfom@ id ( ic and
anaerobic: 6.6% AR at DAT-30). S o\ %

L MATER@LS@M@NOD& @§ @

> @
A.  MATERIALS \® N @Q &
o @ & O
1. TestItem @ & @ Q\ é@
[phenyl-UL-'*C]flufenacet @ @ (f’@ @ N ©@
Batch No %ﬁ S) @
Specific activity &) Bq/rng (2 66%Dm ol)\

Radiochemical purity ~ »Q\}" 2% LC ses 0 pph(@jon solution before

v cynd aﬂ&applte@tlon to@ml)
SN

2. Test Soils @ @Q VC@ & %

The soil (Table 7.1.1.25 1) wa&samp&ed freshly from. ie placed inside two S5-gallon (approx.
19 L) buckets whlcg@lere ept ung@outd con ns TheZsoil was initially planted with soybeans

to maintain a viable micggbial atio, over@a with weeds just prior to the start of the
study. Immedj,at@l priog to staftipg the dy, a@rom tely 10 kg of the top soil (5-6 in approx. 12-
15 cm) was @pled d plant part moved@e moist soil was sieved to a particle size of
<2 mm and &ir-dri he @1 was@ ﬁ@h agritultural use area representing one of the common
agricultural soils gﬂthls g&glon @ &Q é

OGN
O@@%§©

% O < %\
§ @@ §) @ \@\
" @
&
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Table 7.1.1.2- 1: Physico-chemical properties of test soil
Parameter Soil %@(?)
Geographic location N
- city Howe @ é &
- state Indiam®y =, @
- country US®) Q@ o% N
GPS Coordinates n@jfiformatien available «y\y\vj
Site description The soil was place(@nto 5@8llon ‘@%(ets prox. ‘49 L) and
planted with soy! S vgh@ wegei%,vem{ th weeds prior to
start of the study®) A S D @ °
Soil taxonomic classification (USDA) loanify-Skeletal; mixed, mesic '@ic Aréddull >
Soil series &> fig inforgiéfion ayafiable &
Texture class (USDA) o sandy loam @ @
Sand [%] [50 ym — 2 mm] R < Sl & @
Silt [%] [2 um — 50 pm] QS F © @
Clay[%]  [<2um] S | & % > o
pH N ) &
- in water (soil/water 1/1) N\ O &@ @)Q 6?25\9 @)@
Organic matter [%)] R N X 09 o8
Organic carbon [%] ' ol .Y 2 A RNEER
Microbial biomass 2 B Q) R
[mg microbial carbon/kg soil] |, 9 é}a ~ © S \\
DAT-0 S é§ S %@9 N @?
DAT-30 NvooA : &
Microbial mass / activity dgiing aerdhic @ospho ipid fatty asid ass@>3 Plasmalogens*
and anaerobic phases 2 @)Q V éells/ il] N [total detected, pmol]
N & flow through/sfgtic ination flow through/static incubation
- DAT-0 ©© S 108 n.d.
_DAT-30 . %@ LTS n.d.
- DAT-37 (DASF-7) § Q7 @x 10%3p.a. 189282/ n.a.
- DAT-125 (DABF-95)_ O Q2x ¥ na 25810/ n.a.
- DAT-2 @ASF- ) e @Q NEER 1@@3_2 x 108 na./na.
- DAT-2 A ) S Qp2.6 x40%/1.9 x 108 11756 /13810
Cation Exchangé<Capacity [meq/100 g] | S\ & 6.5
Moisture at 1/3 bar (pF &9) [%la’ R 13.1
Bulk densitydisturbed) [g/cni], 1.37
S
n.a. =not al 1yzed@ . = nog@getected © N DAT: days after treatment

GP

2 Biomass‘Sample

3 Microbial bio
109 cells/mL
biodegradation

4 The proportion of
metabolism

S: %al positfoning system @) v
Us@nite tates Dment&f Agricu@j
! calculated@HOC [%f5OM [%d'1.724 ©

a%&g ith 1 &ﬁ?of application solvent

S yere tre
%/as es@ipated using the phospholipid fatty acid assay (PLFA). A microbial population level of 2 x
rand 2.0 x 107 c@é/g dry soil is generally accepted as potentially adequate to support passive

DASEF. Days after soil flooding

isms that form plasmalogen lipids (e.g. clostridia) increases with the shift to anaerobic
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B. STUDY DESIGN

1. Experimental Conditions 9

@
Static test systems were used during the aerobic incubation phase, consistin of Erle%ﬁeyer@asks and
equipped with solid trap attachments for collection of carbon dioxide and, xdlatile é€zanic @npolé@s.
100 g of the sieved soil (dry weight equivalents) were weighed into eac k. @%ﬁ % %,

) S

After the aerobic incubation phase the trap attachments of @ oremah%ng test Systerfl® were“removed
and the soil of each flask was flooded with 100 mL of rain;water pro&§2;cm abpye sokk?vel). The
rain-water was enriched with glucose (5 mg/mL) to ance@oﬂ mierobial Sgrowth _énd facilitate
attainment of anaerobic conditions. Afterwards, ﬂOngg} oug stems Were ﬁlish@y e@pping
the flasks with double-valve glass stoppers and cofipect tto thg liqui ps for volafdes. The
head-space on each flask was flushed with nigrggen for 5 minuites. Anaerobic conditjons were
maintained by continuously purging the headspace of @ﬁ ﬂask\?ith ré@ogen 1@@0 tra&l@g solutions

for volatiles. N N ©

N @ K @ @@
To provide material balance in the event Tosses were erved, stati cubation systems were
established additionally by sealing th%ﬁﬂasks @ith i@s stc@rs after the @itrogen flush. The

headspace of the static test systems WaQ ge@eekly d monthly in@ir-tig@lasﬁc bags.
; @

The study application rate (SAR)Gwas b&s@d Ongg@ sin, %eld@pligat@n rate of flufenacet of
0.8 Ibs/acre (approx. 896 g/ha), @sultin in a SAR of .0 HE 00 g%%il (dry weight), equal to

1.03 mg /kg soil (dry weight). °~ N & & Q

The application solution w. eparédin actonitriléwater (%, 2% Q'mL of the application solution
was applied drop wise o he s surf@ of th&respecti%e tesTQ%/stems using a pipette. The flasks
were shaken after each<applicatipi, at%O uL Ghcre s, to, aid in the dispersal of the treatment
solution. After applicagipn the Seil mojsture was adjusteg to % of 1/3 bar water holding capacity and

the test vessels werg&losed with th attaChment
jith the @ap attath %Q S
The test systemsgyere an@)ate der aetpbic c@itionsﬁthe dark for 30 days at 21+1 °C in a walk-
atio

in climatic chimber. %ﬁng the anaerdbyc incubation glase of 180 days the flow-through test systems
were placeddgvan atoréﬁlili%,@ Th w—thg) gh test systems were divided into four shelves,
3ys

with at least 10 te&t tems per shelf. Thestatic test systems were placed into a separate incubator at
211 °C. & %o @ o

o &E e
2. Sampling & <

S
& L9
Nine sarnp int@%ﬂs weve dis@ute Ower the entire incubation period of 210 days, four sampling
i

interva}§during e aer@ic incubation plase and five during the anaerobic incubation phase.

. - N A
Durlhe Q@Z@Oblc u@%.)lbat ph@se,@est systems were processed and analyzed 0, 7, 15 and 30 days
after treatrhient (DAT) in ) icat@AT-O) or in duplicate (DAT-7 to DAT-30). During the anaerobic
incubation phas plicade test systems were processed and analyzed at DAT-45, DAT- 60, DAT-97,
DAT -153 and DAT %0, corrg@onding to 15, 30, 67, 123 and 180 days after soil flooding (DASF).

Microbial soil bio@%s was determined at DAT-0 and DAT-30 of the aerobic incubation phase.
Phospholipid fatty acids assays were performed at DAT-0 and DAT-30 of the aerobic incubation
phase and at DAT-37, -125, -210 and -233 of the anaerobic incubation phase. Additionally, the
samples were analyzed for plasmalogens at DAT-37, -125 and -233 of the anaerobic incubation phase
to provide evidence for the presence of anaerobic soil microorganisms.
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3. Analytical Procedures

At each sampling interval of the aerobic incubation phase the trap attachments were removed from the
test systems and the soil was extracted three times at ambient temper tive using in sequence
acetonitrile, acetonitrile/water (7:3, v/v) and acetonitrile/water (1:1, v/v) wt 0.1 N FICI. The acidic
extracts were partitioned three times, with acetonitrile/methylene chlo (1 2 ‘)/v) us@g ap
twice the volume of the soil extract. %y
O S

At each sampling interval of the anaerobic incubation ph the ﬂ;&s W&sg dlsco@ectqd%om the
flow-through system and the water was separated from sor:g on to, atow fgrs epar&ye analy51s
Afterwards, the soil was extracted as described for the bic Wubatlé’g phas potentlal
dissolved oxygen content, and pH of untreated contr% pl@ere dété rmu\§@E @ 15, -
30, -67, -123, and -180.

&
The soil extracts and, if applicable, the water W ch \terlze&by 1 @atlo ® ountlng as
well as by HPLC/radiodetection and/or TLC/¥adiodeteetion. itio ﬁi}y partitioned
into organic solvents to allow for TLC/radi@ectio@maly &) All Cs“&mple tracts@e analyzed at
sufficient concentrations to detect amou 0%, AR. T QQ;[ of vadatiles and non-extractable
residues was determined by liquid sgzmllatl@ counf@ing ar co%bustl%@lquld scintillation
counting, respectively. Q Q AN % @

@
The identity of the test item and 1t@egra¢%@on products @s eluted b@thermospray HPLC-MS
and GC/MS analysis, either dlrec@g or afféederivatization.©

11 @:SU@S ANQ%ISCI%SI@

A. EXTRACTION Q@NTI@TIO%OF RA%IOA@ IVITY IN SOIL SAMPLES

Table 7.1.1.2- 2 sum 1268@@6 degr dat1on of " 4C flufenacet and the formation
and degradation Of@ degradatlo@rodu@s a f ion e‘@
@%

Q @ S
0\@ N @ Q @
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Table 7.1.1.2- 2: Degradation of flufenacet in Soil Howe under Aerobic and Anaerobic Conditions
(expressed as percent of applied radioactivity; mean value of triplicates (DAT-0) or
duplicates
p ) @@?
DAT | 0 | 7 | 15 | 300 [ 452 | 602 | 977 [ 153 ] 210°
Compound DASF N/A 0t | 15 | 30 P67 @123 [Qiso P
S
flufenacet 99.4 | 822 | 78.7 | 69.0 | 60.3 5&5@ 52@’ 44&2% 393@
S
FOE oxalate n.d. 4.9 9.8 11.2 @5.2 §14.5 1 10.9 %94 «><§’9
S ©”
FOE sulfonic acid nd. | 21 | 47 6@§) 6a>a§ 5%% SIS ESE
FOE thioglycolate sulfoxide| nd. | 0.9 | 2.7 &%60 05| g @@ @ @?
FOE alcohol 0.4 0.3 n.dsQ ni)J\ O.iﬁ\ n.dA.Z 0.6{(§§ 1.4 @n@ 0.9
FOE thioglycolate/
FOE methylsulfone * n.d. n.d. @ﬂ {Q%Ei ’ @@ Ci{@ 1'@7 @ 1.4
~D 2 0

Unidentified Radioactivity > | 0.0 0.7 0.1 0.2 @%.2 0.0 @0.2 0.7 1.1
& N @ Y @

U O
Total Extractable Residues | 99.9 @6 <&6.1 867 @0@ @» 7@ 64.0 56.8

) @)
Carbon dioxide na 503,209 |4 13 €43 (g4 | 15 | 18
X A I3
Volatile Organic & N
Compounds 0{@ §) &d. né;) n@ n.a na | <0.1 | <0.1
. @ >
Non-extractable Residues J 0.1 >0 8.0 %.4 . an.2 @%@ 229 | 272 | 326
Material Balance @ 1?7;@ 9@@ 108@ 99@ 92&§§ 94.1 | 943 | 92.7 91.3
N D N
) S % Q @

N
DAT: days after tr@nt N @ @ %Q D Y days after soil flooding
n.a.: not analyzed § @ @ n@ not detected
e

! The results fQ%)DATfSQ sampl Wnd O@Qbic inc@a‘[ion @se), were also taken for DASF-0.
2The resu)@ DAT@, -60%ad -97 deriveNrom ﬂoﬁhrough test systems

3 The results for Dz@ 153 an(@lo were erive&@m statiiﬁgest systems, to establish the material balance.

4 The mass specfial analy§fs.of th@ted F O@%hioglélate fraction revealed, that this fraction contained also FOE
methylsulf%%g ('Z
> Minor d@g@ ation @ucts were sum ((3'5» to &entiﬁed radioactivity, the maximum amount of a single
£

degrada@ﬂ prodgciwas <%0% AR any samphg interval.

B. ,Q-‘F\b TEl@AL @LANC%) @9

The aunose@@?st ite@ﬁ&waso d@rmined at DAT-0 in triplicate analysis and was set to 100% AR

for all samiples. Mgan m orial ba@:es ranged from 95.9 to 105.0% AR during the aerobic incubation
phase and from £+.3 to 991% AR during the anaerobic incubation phase.

The complete materjatpalance found at all sampling intervals (mean of duplicates) demonstrated that
no significant portigil of radioactivity dissipated from the vessels or was lost during processing of
these samples.
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C. EXTRACTABLE AND NON-EXTRACTABLE RESIDUES

Total extractable residues decreased steadily from 99.9% AR at DAT-0 (studysgart) to 89.7% AR at
DAT-30 during aerobic incubation phase and further to 56.8% AR at DATZ210 during anaerobic

incubation phase. . RS

>y @ © 9

The formation of non-extractable residues increased from 0.1% AR at DAE-0 tg%?&4% at DQO@%
u

during the aerobic incubation phase and further to 32.6%6’%51{ at *) —21{ ring_the an@probic
R

incubation phase. See also Table 7.1.1.2- 2 for details. @ o
NN S
D.  VOLATILIZATION NN 9

. o . o O S &
The maximum amount of carbon dioxide formed inithe testgpystems urlg(@-e agfebic 1 ation
phase was 1.4% AR. Formation of volatile organic comp@mds &ing aerobic an aerobic
incubation phases was insignificant as demonstrat@ by vs&l}es ofg 0.1% AR at %@amp intervals.
See also Table 7.1.1.2- 2 for details. @@\ﬁ § é\a é @ @
E. DEGRADATION OF TEST ITE@ Q Q@ b & ©

L o N O o
The amount of [phenyl-UL-”C]ﬂufenac%n the &ntire sy¥tem d@?asediﬁom 99%9, AR at DAT-0 to
69.0% AR at DAT-30 during the ae@i ir@})ation ase san fu@ to 3@0% AR at DAT-210
during the anaerobic incubation pha@ee alco al%l\g@. 1.1 6@’ for@&ails. ©@
o\ . .
Two major degradation productséaere i ified: FOE oxglyate (Qg. ae&ﬁc: 11.2% AR at DAT-30;
anaerobic: 14.5% AR at DAT-69) a E silfonic a&id (ma@aero ic and anaerobic: 6.6% AR at

DAT-30). Additionally, the: know egra@on {{%ducts OE tlaoglycolate, FOE thioglycolate
sulfoxide, FOE alcohol an E methylsplfone were detetted withtmax. amounts of 2.7% AR during
aerobic and/or @aerob@gn €s. ’@e tot@unid%l ed radioactivity amounted to a
maximum of 1.1% AR ab? AT&. 9 SN

G Q @
S %@n. Qoi@us@s

[phenyl_UL_14c@1fengc\@was$rade§@;oﬂ er aerobic and anaerobic conditions in the dark in

the laboratory:s, % @
NN <

Formation %cagb@ dioxide was @Qserye@p t0.4% AR in the tested soil during the aerobic
incubation phas§\Two$@ajor @gradat@ products were identified: FOE oxalate (max. aerobic:
11.2%; anaerobic® 14,.8% ARYand sulfSflic acid (max. aerobic and anaerobic: 6.6% AR).
Formation of Gon-e @) table tesid max@erobic: 8.4% AR at DAT-30; anaerobic: 32.6% AR at
11 ma@r degradation products are known from the aerobic route
of degradation henyUL- "4 Hlufenatet in soil, thus, no additional degradation products were
formedauring the anaefgbic phase of th@study.

The results@dicatc@hat enae&t@s not expected to have a potential for accumulation in the
environment. % R, Q

© @ sk gk
&
(g
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Report: KCA 7.1.1.2 /02; || . o.; 2012
Title: Amendment No. 2 to [thiadiazole-5-14C]FOE 5043: Anaerobic
Degradation/Metabolism in Two European Soils @
Report No: MEF-11/908 & .
Document No: ~ M-437443-03-1 S S o
Guidelines: * OECD Test Guideline No. 307 SN % @
« OCSPP Test Guideline No. 835.4100/4200 @ @ < §a
GLP: Yes @@o S S é
Y @ o\ 7 N
Executive Summary & o © gix \@ ((’2’

P S S SR S S
The degradation of [thiadiazole-5-'*C]flufenacet undeg,anaergbic conditions @s 1nv®1gate(@n two
soils in the dark in the laboratory for 120 days at 97 °C, @pplygan acf@bic 1n&ibatlo@hase of
15 days (soil moisture 55 £+ 5% of the maximum \@ er ]&lﬁmg cap ity) before s@n of tl@ aerobic
O & & o

incubation phase (total study period 135 days):

N RS r&
Soil s«@;ﬁ% R | Aékture (USDA)L, pH 3P OC [%]
Hoefchen am Hohenseh Burschéid, Gerany  [55° sil&lpam @ 2.0
Dollendorf I Blankgnheim, Ge?many, oloam . é%?é 4.6
Q' o R IS§
" pH in 0.01 M CaCls O o o L @
RN % S) @
: O
o O

The study application rate (SAR)((@Ias @2 ug{l 00g s%l (dry &@ht) %ual to 1.5 mg flufenacet/kg
soil (dry weight). S ® % ®)
. . Yy O, N 9 &
During the aerobic incubgfien phase, du@cate tgst systerfis wer%?p;rocessed and analyzed 0 and 15

@

days after treatment ( naerpbic in atlo se, duplicate test systems were
processed and analyzed\at DA@ 5, DA -17, DAT- DAT 35, DAT-48, DAT-77, DAT-
105 and DAT-135 esponding @0, 2,&?14, @ 90 and 120 days after soil flooding
(DASF). b @

& S
In the followm&@-ose pa,,t*ts of #tuc@re suré%arlz@ which were performed to elucidate the route
of degradag@n so@“ﬂder@laero i©)conditions. Pafs concerning evaluation of rate of degradation
are reporte secﬁ@ CA 7192.1 3 udy KOA 7.1°%1.3 /02) of this document.

Overall mean %%Eerlal nce \m 96.2 and 9& of applied radioactivity (% AR) for soil Hoefchen
am Hohenseh@nd Dol@ndorf Hy res@velyQ
of

e carbd

The follo on dioxide were detected at DAT-15 (end of aerobic

1ncubat1 phas@ 1. 6% AR 1n@s>011 %:} fchen am Hohenseh and 1.9% AR in soil Dollendorf II.
m@ latlle ot amc ﬁompo% was not significant, values being < 0.1% AR at all sampling

intervals 1n

soﬂ@

Total extractabl idu@@creas% from DAT-0 to DAT-15 during the aerobic incubation phase from
96.4 to 78.1% in soil Hoefghen am Hohenseh and from 93.1 to 85.0% AR in soil Dollendorf II.
During the anaerobighjincubation phase from DAT-15 (DASF-0) to DAT-135 (DASF-120) total
extractable residuegydecreased from 86.6 to 68.3% AR in soil Hoefchen am Hohenseh and from 88.5
t0 59.4% AR in soil Dollendorf II.

Non-extractable residues (NER) increased from DAT-0 to DAT-15 during the aerobic incubation
phase from 0.8 to 16.9% AR in soil Hoefchen am Hohenseh and from 3.7 to 10.1% AR in soil
Dollendorf II. During the anaerobic incubation phase NER increased further towards end of the study
(DAT-135) to 24.5 and 31.6% AR in soil Hoefchen am Hohenseh and Dollendorf I, respectively.
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The amount of flufenacet in the entire test system decreased from DAT-0 to DAT-15 during the
aerobic incubation phase from 96.4 to 30.8% AR at DAT-15 in soil Hoefchen am Hohenseh and from
93.1 to 44.2% AR in soil Dollendorf II. During the anaerobic incubatio (" ase the amount of
flufenacet in the entire test system decreased further towards end of the stuQ/ DAT-135) to 6.4 and
3.1% AR in soil Hoefchen am Hohenseh and Dollendorf I, respectively. Q\ \ @& %
Three major degradation products were identified during the study: & h@one ax. ae{p@élc
5.9% AR at DAT-15; anaerobic: 13.6% AR at DAT-77), FOES043-trifluoroéthanesu 1c ac max.
aerobic: 6.0% AR at DAT-15; anaerobic 5.1% AR at DAT g and@lﬂuor(%etlc acl ma& eroblc
37.5% AR at DAT-15; anaerobic: 53.2% AR at DAT- 105&‘2}0 Cig

\ @’@ .
I MATERIALS l«g‘b HOD" @Q § é%
@)

@
A.  MATERIALS & \ ) &2 SN §
R Q o & & @
1. Test Item N @) O oS
[thiadiazole-5-'*C]flufenacet o S) Q @ ©
CAS No 142439-58 @f@ & . @
Specific activity MBg/mg &, @ N 2
Radiochemical purity S>98% C hradl@tivi @tect d TLC, scan

i ° @) Q) N
2. Test Soils o & N

N
. - © .
The soil (Table 7.1.1.2- 3) was>sam fre fro&%e ﬁe@(up horizon of 0 to 20 cm) and
sieved to a particle size of < &gnm. soils\were taken fron@grlcul@a use areas.

S
§@Q§9<§@§

2
o S O x, © @
©©@%%@@%Q@©
@@\}@
IR
SR 2 SR OENEREN
/\O©©©\@7%
AN
&%@@é&
@@@©§§
N
SRS . O
S © O N
@@Q@@&Q\@J
@QQ@\©
§ &
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Table 7.1.1.2- 3: Physico-chemical properties of test soil

Soil Soil
Parameter Hoefchen am Hohenseh @,~ DollendorfII
Geographic location S o
- city Burscheid D @%ﬂe@m
- state North-Rhine Westphalia x| Notth-Rhine Westph@)a
- country Germany @ @ Gériyany
GPS Coordinates N 51°Q4.0' N0° 22:9"
E00%063 & - € 006° 43,0’
Soil taxonomic classification (USDA) loamy, m@d, mgs@l" yplgéi% (g
@rgudalt o> | S @ °
Soil series v (ap information a¥ajjable _© S
Texture class (USDA) &\\JJ sijt foAm %@ “ loa
Sand [%] [50 um — 2 mm] \§2 N S 2)
Silt [%] 2pm-Sopm | 0@ s & @7@ 5%
Clay [%] [<2 pm] 1P« 2
pH . Q e
- in CaCl; (soil/CaCl; 1/2) § é @@.1 éﬂ % @ 10
- in water (soil/water 1/1) % & 63 @ ° 2 7.1
-in KCI SEES 58, Q& 6.7
Organic matter ' [%] cy O D3 A N 7.9
Organic carbon [%] o @20 O ¢ 4.6
Cation Exchange Capacity [meq[l(@ gl © 11.1 fr§ 19.5
Water Holding Capacity N | A 2 X (&N
maximum [g H20 ad 100 g s6il DW]Q ° 54% < 79.1
at 0.33 bar (pF 2.5) [%] @, N o . 26.9 35.1
Bulk density (disturbed) fgiem’] o Q @1.09 &Y 1.03
Microbial biomass 2 @ & 9 [mg @crobial carbon/kg dry soil]
o o & B@ &} BIO+ BIO - BIO +
DAT-0 S & N Q089 &1 1075 3789 3788
DAT-15 O A @ D972 W 998 3612 3519
Anaerobic Plate Count Assay? ©\>f A @ [CFU/gsoil in 10* Dilution]
N N ® BIQ> BIO + BIO - BIO +
DAT-13§ O Q S 0’ 7.3%% 10 1.30 x 10° 3.30x10° | 1.33x10*

N
SrpgSeragg & O
! calculated asxQM [%] LOC [%F<P.724 K
2 BIO- sam| @were ntreated; Bl(ﬁlples x@;e applied with solvent of application solution
yé\ O

DAT: da er tre@xent é o GPS: global positioning system
DW: d%weight < @)
AN

T @ & &
B. sxﬁ%y ggm\g@@ §\©
1. Exper@nta C@nditi@ls

Static test systems were used, consisting of Erlenmeyer flasks filled with soil and equipped with solid
trap attachments f& collection of carbon dioxide and volatile organic compounds during the aerobic
incubation period. 100 g of the sieved soil (dry weight equivalents) were weighed into each flask and
the soil moisture was adjusted to 55 = 5% maximum water holding capacity by addition of de-ionized
water. The untreated test systems were equilibrated to study conditions for 4 days prior to application.

g

2 USDA: United States Department of Agriculture

@ v

After the aerobic incubation phase the trap attachments of the remaining test systems were removed
and the soil of each flask was flooded with approx. 150 mL of oxygen-depleted, de-ionized water
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(approx. 3 cm above soil level). Afterwards, the flasks were equipped with sealable double-valve glass
stoppers, flushed with argon for 1 minute and connected to air-tight gas sampling bags, which had
been flushed with nitrogen gas before. The valves were set to connect flado headspace and gas
sampling bag, but closing the system from the outer atmosphere. G

o M &
The study application rate (SAR) was based on a single field application . \of ﬂu@cet 59600 @,
resulting in a nominal SAR 160 pg/100 g soil (dry weight), equal to 1. /kg®1 (dryweight), The
actual SAR was 151.2 ug/100 g soil (dry weight), equal to 1. %pg ﬂufé@acet{&soﬂ (“g wel&

The application solution was prepared in methanol/water @b@fy v/v@@@ %f the 11cat1\\> solution

were applied drop wise onto the soil surface of the %@ectw§ est s aé@)ette After
application, the test vessels were closed with the trap af hm (exce sarn
1)

The test systems were incubated in the dark for th tal st dgypen@> of 13&?ys t19.7°
in climatic chamber. After the aerobic incubation 15 da}%& the st syst wer dltlonally
placed in inert gas flooded boxes within the mlk m at1<:@ amb@ or th@yanaergbic incubation

phase of 120 days. @ @@

o\ %
2. Sampling %& é f@
Eleven sampling intervals were di uted@ler the entir ncub@@n d of 135 days, two
sampling intervals during the aeroByc incu tlon@q se nm rmg ¢ anaerobic incubation
phase. & %\

During the aerobic 1ncubat10n p ase§?phc test %t’)ems w&e pr ssed and analyzed 0 and 15
days after treatment (DATY Durm@ é&erobm\mcuba@@n ph@ duplicate test systems were
processed and analyzed atgDAT-18, DATz 7 DAT-21, DAT-29, T-35, DAT-48, DAT-77, DAT-

105 and DAT-135, co ond

to @y 20, @ 62,90 *and 120 days after soil flooding

(DASF).

@
Determinations of @Crom@blomi%f’\’ e§$ for 8t DAT-0 and DAT-15 of the aerobic incubation

phase. Anaerobl%)late cdunt as at Dz@ 135 of the anaerobic incubation phase.

3. An \cal P@edui@s ©© @\ @

At each samplingiriterval of the aerobl has the trap attachments were removed from the test
systems and theSsoil w, Xtr thr@ mes& ambient temperature using acetonitrile/water (1:1,
vv), followeck%& twi 1crou@ve a erate extractions: first with acetonitrile/water (1:1, v/v) at
70 °C and s§econd thanol fter each extraction step, supernatant and 5011 were
separated b cent' gatlo d de@ntatlo&

v

At e rnp ng mtgﬁl of the an&@w phase, the test systems were connected to a combustion
oven 1t ta ~~ ferm 11es fesent in the headspace of the test systems and the gas sampling
bags. Aftemgards the 0x contént, redox potential and pH of the water was determined as well as
the redox pote and of the soil. The water was separated from the soil by decantation and
centrifugation <$211 for sepipate analysis. Afterwards, the soil was extracted as described for the
aerobic incubation p&

The soil extracts and, if applicable, the water were characterized by liquid scintillation counting as
well as by HPLC/radiodetection and TLC/radiodetection. The limit of detection (LOD) for both
chromatographic methods was 0.3% AR. The amount of volatiles and non-extractable residues was
determined by liquid scintillation counting and/or combustion/liquid scintillation counting,
respectively.
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The identity of the test item and its degradation products was elucidated by HPLC-MS and/or HPLC-
MS/MS including accurate mass determination.

9D
II.  RESULTS AND DISCUSSION @

o ¢ &
A. EXTRACTION AND QUANTITATION OF RADIOACTIVIN iﬁ@‘ SA@LE@@

Table 7.1.1.2- 4 and Table 7.1.1.2- 5 summarizes the degradation of [tl@diago@'j—”(@%&fen@t and
the formation and degradation of its degradation products as @@fnctior{%f tim%\ Q %,

N v A
Table 7.1.1.2- 4: Degradation of flufenacet in Soil Hoefc%?m H()@@nseh (Entire S}@ém) r
Anaerobic Conditions (expressed as per of @hed ract1v1t@tnean Vi of % °

duplicates
plcaces) S P o D P g
DAT 0o [ 15t ]152] 78] 20 729 N35 |a48 77 | 148°] 135
S % )
Compound |DASF N/A 0 2 @ KM S 20¢ | 33 62 (@0 120
Ny @) SO
flufe t 4 .8 | 42. . §§ . Ki 211 . 4
ufenace 96 30.8 %NBS 8 £33.3 ) @%25 22 %& 3@@ 9.7 6
FOE-thiadone nd. | 59 %% %@% 10@5@ 1%;&312.7 v@%.l Lj@yﬁ 12.2 | 10.6
FOE 5043-trifluoro- N 2
( S,
othanesulfonic acid n.d. 2.5@( .1ﬁ@5.0 A%O &5 . 4@0§ 2.1 | 22 | 23
trifluoroacetic acid n.d. 3% 31 | 32.8v 36.@343.5 ) 2.3 ¢ @.1 47.3 | 46.0 | 479
= N
Unid./Diff. Radioactivity n.d’ 1.3 Q.S 1.2 #l. nd. [ nd. | nd. | nd. 0.8
\@> § s n@ S”
Total Extractable Residues &4 Z@) 86.&, 86.4 84.4 @2.3 o 31776 | 760 | 70.1 | 68.3
.. §§
Carbon dioxide S n.leﬁ ny%ﬁ% @ VIJ@ 1;& 1.6 1.6 1.6 1.7 1.6
Volatile Organic < @)
Compounds o n.a. <(g§L .Q@< 0.1@ 0.1 6@01 <0.1 | <0.1]<0.1{<0.1|<0.1

<0 g\%

O

Non-extractable R;si ues @@0.8/@.9 @ 9@& 109y 12.5 | 13.9 | 16.0 | 19.1 | 21.4 | 24.5
. NN < N < &

Material Bal@ %\9 %1.2 96<§ 98. 97.5 9 | 964 | 959 | 95.2 | 96.6 | 93.3 | 944

Q © © T %

N o L

DAT: days after trestment @ © D@F : days after soil flooding

>
n.a.: not analyze%y\a @§ § g n.d.: not detected
)

S
2 after soil flooding @erobic i@ubati(@@ase) w;ﬁ\

S e & o &F
@QQ@\©
<« &

S
@

! before soil Hdading ( ic in%)ation P
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Table 7.1.1.2- 5: Degradation of flufenacet in Soil Dollendorf IT (Entire System) under Anaerobic
Conditions (expressed as percent of applied radioactivity; mean value of duplicates)

IDAT 0 [157]152] 17 |21 | 290 | 35 | 4857 77° | 105 | 135

Compound [DASF N/A 0 | 2 | 6 | 14] 20 [.33 |6° | 9 |12

7 W) )

flufenacet 93.1 | 442 | 35.4| 270 | 233|182 159 (ﬁo.@\ﬁz.l s | af

FOE-thiadone nd. | 43 | 7.0 | 113 | 124 | |45 119 | 8% 76% 5& 2.7

FOE 5043-trifluoro- K] ° RS

hamsulfomic soid nd | 60 | 32| 17 | 113,07 @oa 0.8 |[QP7 ;@)D 12
) . & D @ S

trifluoroacetic acid nd. | 28.0 | 404 | 465 . SEY 5;.@ 55 478 532515

Unid./Diff. Radioactivity nd. | 24 | 24 1’{(@ 1.0 @d. Q&% &I&%D iI%D @lﬁﬁ) 0.7

Total Extractable Residues | 93.1 | 85.0 | 88.5 ,{79.7 8@ 83, 79.%® 73.%§ 68.9&963.7 594

]
Carbon dioxide na | 19 | 18 ¢y19 [N o | we | @92 19| 19

Volatile Organic N 59 N 4 @y
Compounds na |<0.1|<®l| <@ <g.@<o.@ 0. 01501 | <01 | <0.1
. 2 @ &N
Non-extractable Residues | 3.7 10.%(%.6 @Q.S %O.l @ jgg %@ 245 | 279 | 31.6
Material Balance 96.9 .0 9@8& 984, 98.8@998.0 q @7.2 95,1 954 | 93.6 | 92.9
9
NN,
DAT: days after treatment éo Q) \DASF: days after s@ﬂoo@{@
S

n.a.: not analyzed % @ n.d. ot detected\ %

!'before soil flooding (aerobj cuba&@b ase) V O @@ §\

2 after soil flooding (anacgbic incubation phate) v Q @@)
&l

3 Only one replicate wa@onside dsas theria@ce of%h@)ther

and 110% AR. N
o O & & Q

N N
B. M@RI@AL@CE @©> . @7\ %§

°

The amount of d&%d test item wag deter@ned & DAT-0 before, during and after the application and
was set to 100% AR for all @még? he totad radioactivity recovery (mean of duplicates) of all

cate was not in the acceptable range between 90

sampling intervals (,,J(ZZ) from'93.3 8.3%AR in soil Hoefchen am Hohenseh (overall mean 96.2%
AR, RSD @A)) afd fror&ZS t098.9% AR in soil Dollendorf I (overall mean 96.5% AR, RSD
2.0%). See also Fable 7.1.22- 4 and Table 7.1.1.2- 5.

Ko
The é@plete@ateri Qgglan &foun all sampling intervals demonstrated that no significant portion
of radioac@ dissféted th&{ sels or was lost during processing of theses samples.
v
C. EXT ABIE ANON—EXTRACTABLE RESIDUES
Total extractable resduies decreased from DAT-0 to DAT-15 during the aerobic incubation phase from
96.4 to 78.1% ARG’ soil Hoefchen am Hohenseh and from 93.1 to 85.0% AR in soil Dollendorf II.
During the anaerobic incubation phase from DAT-15 (DASF-0) to DAT-135 (DASF-120) total
extractable residues decreased from 86.6 to 68.3% AR in soil Hoefchen am Hohenseh and from 88.5
to 59.4% AR in soil Dollendorf I1.

Non-extractable residues (NER) increased from DAT-0 to DAT-15 during the aerobic incubation
phase from 0.8 to 16.9% AR in soil Hoefchen am Hohenseh and from 3.7 to 10.1% AR in soil
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Dollendorf II. During the anaerobic incubation phase NER increased further towards end of the study
(DAT-135) to 24.5 and 31.6% AR in soil Hoefchen am Hohenseh and Dollendorf 11, respectively. See
also Table 7.1.1.2- 4 and Table 7.1.1.2- 5. @@)

S o

D. VOLATILIZATION N N S 2

The following maximum amounts of carbon dioxide were detected @DATSS (end of %ic
incubation phase): 1.6% AR in soil Hoefchen am Hohensgh and 1.5% A ‘X soi %llen@rf IL.
Formation of volatile organic compounds was not significant; walues being £0.1% ARat all*sampling
intervals in both soils. See also Table 7.1.1.2- 4 and Tables%, .1.2-§ K\ (g}&’ %\

@ N N NS 9 °
E.  DEGRADATION OF TEST ITEM - @Q s &

The amount of flufenacet in the entire test systexg@iecgea@éd frDA —@to DAT-15 @ing the
aerobic incubation phase from 96.4 to 30.8% AR @DARl\i in seil Hoefchen a ®ohe @i and from
93.1 to 44.2% AR in soil Dollendorf IL D;a\\rging th naer@c in ation«%ase he” amount of
flufenacet in the entire test system decreasedfuirther ardsggnd ofithe sﬂ%/ AT&YS) to 6.4 and
3.1% AR in soil Hoefchen am Hohenseh and lleido II pec‘%ely. ©
Three major degradation products We%& ident@ed %@ng t@quiS@?\FOE@%done, FOE 5043-
trifluoroethanesulfonic acid and triflugrteacetieieid. FOE-thi e wassdenti in soil Hoefchen am
Hohenseh with maximum amountsCg 5.9"/@AR @)AT (ae@c) and) 13.6% AR at DAT-77
(anaerobic) as well as in soil Dollendorf IL}Vith m@mmun@moun@of 4.3% AR at DAT-15 (aerobic)
and 12.4% AR at DAT—Zl(ana&r ic).HOE 5043-triflgoroeth ulfon% acid was identified in soil
Hoefchen am Hohenseh with maximgiy amowdts of 2.5% AR a D@S (aerobic) and 5.1% AR at
DAT-15 (anaerobic) as we in séi Dolléndorf Ifswith ma%mu ounts of 6.0% AR at DAT-15
(aerobic) and 3.2% AR AT-}3rand @T—lO&(anaerol}c). TefJuoroacetic acid was identified in
soil Hoefchen am Hoh§ withy axi%m anfounts of37.5%R at DAT-15 (aerobic) and 47.9%
AR at DAT-135 (anagtpbic) aSwell gs in so&Dollen@%f [ with maximum amounts of 28.0% AR at
DAT-15 (aerobic) 53.2% AR@t DATSIS an@ DA @5 (anaerobic). The total unidentified
radioactivity amounted to@axi gg;w, of 3% A DA (aerobic and anaerobic) in both soils.

& -
N RS © (1) CONCLESIONS

N QO
[thiadiazolcéi”C]i@naceé}Nas d@adeed iB7soil Whder aerobic and anaerobic conditions in the dark
. o \
in the laboratory&\ 5 @ <) é

Formation of@rbon&xidwas &rve up to 1.6% AR in soil Hoefchen am Hohenseh and
1.9% AR iil D(@\dorgl duri ¢ acgadic incubation phase.

Three r%or degradation produ€ts wer Ndentiﬁed during the study: FOE-thiadone (max. aerobic:
5.9% t DAT-15; @erob&: 13.6% R at DAT-77), FOE 5043-trifluoroethanesulfonic acid (max.
aerobie: 6.R AT-1@; anaef@bic 5.1% AR at DAT-) and trifluoroacetic acid (max. aerobic:
37.5% AR%at DAT-15; ana‘@)bic:&@i% AR at DAT-105). Formation of non-extractable residues was
observed in par overilie entire incubation period up to 24.5% AR in soil Hoefchen am Hohenseh
and up to 31 .6@ in soil Dofigndorf I1. All major degradation products are known from the aerobic
route of degradatio Q [thiadiazole-5-'*C]flufenacet in soil, thus, no additional degradation products
were formed durine anaerobic phase of the study.

The results indicate that flufenacet is not expected to have a potential for accumulation in the
environment.
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CA 7.1.1.3  Soil photolysis

The route of degradation of flufenacet in soil under photolytic conditions W@@%Valua‘[ed during the
Annex [ Inclusion and was accepted by the European Commission (74;6%&71/9 -Final —&3rd July

2003). The following studies are included in the Baseline Dossier: <§ @ @) @@)
O
Annex Point / Reference No Author(s) O Yeap” Qﬁlmegﬁ\ﬁo

KCA 7.1.1.3/01 \@5 @ 0021%5,01-1

An additional study has been performed for FO éﬁ’done%}l reql@’t of virg ental
Protection Agency (EPA) and is submitted within thi§Supple ntal Bpssier @r he ena enewal
of approval. A summary of the route of degradan@sof ﬂfk@nacetﬂ% soil 1§glven@ sectl A 7.1.1

and Figure 7.1.1- 1.

: S @\f
Report: KCA 7.1.1.3 /02; W ATML; 2
Title: Soil photolysis of thiadgn on{)amy sagd (a metabolitéZp F OE ?%743)
Report No: 108721 %& Q @ @Q Y @
Document No:  M-106297-01-1 Q &
Guidelines: « EPA Ref: Sub@@swn @@61 3%011 oly @Study @
GLP: Yes

, A

Executive Summary N @@Qﬁ é @9 Q @
The photolytic route and rafe, g@datlo&f [thlﬁlazoo]%—@—”c QQE -thiadone were studied in one
soil under exposure to $ t hght the l&orato% for 14 &ys at 20 £ 1 °C at soil moisture of
approx. 75% of 1/3 bar water hofding cac1ty &

& ((\\ OI)

swg@ GBdurce N QTextufd(USDA) pH | OC [%]
Janeswill QEwa L;& L@my sand 7.2 1.11

2 \U ‘j @ )
> @
A study apﬁi&io@ of @romr@ly 3. @g p@gﬁ% soil dry weight was applied.

Duplicate test syfsgems oﬁf\;rrzdl&@ sarnlﬁﬁs We?@g@\b\processed and analyzed 0, 0.5, 1, 2, 3, 5, 7, 10 and

14 days after ‘freatmegts (D ition, dark control samples were incubated, processed and

analyzed insparallel. & @

& O
The radiation m@lty, slgrtral @rib@ and exposure time under experimental conditions would
matcral suniight @posure rmg e month of June in Painesville, Ohio.
Mean matetfat balar@s r fro @3 1 to 102.1% of applied radioactivity [% AR] for all samples
and averag%d 97. %ﬂd 973@9 AR@r irradiated and dark control samples, respectively.

The maximum\moung of carb@f dioxide was 57.8 and 57.6% AR at DAT-14 in irradiated and dark
control samples, regpeetively. The maximum amount of volatile organic compounds was 4.7 and
2.5% AR at DAT-1471n irradiated and dark control samples, respectively.

Extractable residues decreased from study start (DAT-0) to study end (DAT-14) from 101.6 to
14.5% AR in irradiated samples and from 101.6 to 17.3% AR in dark control samples.

Non-extractable residues were formed until study termination (DAT-14) up to 19.4 and 15.7% AR in
irradiated and dark control samples, respectively.
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The amount of FOE-thiadone in the soil extracts decreased from DAT-0 to DAT-14 from 96.7 to
7.2% AR in irradiated samples and from 96.7 to 13.3% AR in dark control samples

Besides carbon dioxide, one degradation product was identified in both, 1rr (@ted and dark control,
samples: FOE-thiadone propionic acid conjugate (max. 6.1% AR 1rrad1ated§ O‘V R darlgcontrol)

However, this degradation product would occur only in minor amoun 1% @R in @grad
studies of the parent flufenacet, as FOE-thiadone itself was detected wit &@unts%S 9%&@
aerobic soil degradation studies. S & BN @ %

The experimental DT50 values of FOE-thiadone in @%late©®nd iark co 1 sag@les were
calculated using single first order kinetics, resulting in }éﬁ-hve 3.7 QQ 4.7 §ys for dlatedoand
dark control samples, respectively.

It is concluded that the route and rate of deg .~- atlorr o@ FOE&%adO@ 18 Ven by \inicrobial
degradation under typical conditions in the enviro en@d phot%degra%tlon p onl inor role

in the overall fate of FOE-thiadone. &
@ QN @Q K 6 @@
I. MAZ]"\@IALS AND TI%)DS @)
NI A S
A.  MATERIALS S L @ N 9
NS 6 & &
1. Test Item € «v\@ % Q §\ e
[thiadiazole-2-'*C]FOE-thiadgn&) é}a > © \\

Registry No: 843527550 S @9 Q @
Specific Activity: ‘2&100 88 q/mg@) mCe%mmol @p2, 68@pm/ ug)
BN

Radiochemical Purity: § @ 8 %

Chemical Purity: @ N
© & &
2. Test Soils @ é\? Q
One soil was used§ee ’@e 7. — 1)@11&@5 sam§ d freshly from the field and sieved to a
particle size of <2 mm @Q @
S O @Q S ¥ @ v§
&> @ O 5
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Table 7.1.1.3- 1: Physico-chemical properties of test soil

Parameter Results / Units Ca
Soil Designation Iowa loamy sand (EFS}}I@V
Geographic Location N N° <&
City Janesville § %@ D @@
State Iowa &@ Q\@’ &% §0
Country US%@ N @) Y
Soil Taxonomic Classification (USDA) Tweg,s0ils igstlose oXimity: L
@Spart%&oamy fine San 9 o
> Dickinson finéGandy Kodm ((N@ &
Soil Series  no infgrmatioggvailabley)® €
Textural Class (USDA loaty sand S
( ) Q W sang’ S @
Sand [50 pm — 2 mm] 92% & S @
silt 2um-50pm] < @ﬁz.w@ K© © @
Clay [<2 um] ES) 8.8 0@ g
pH & o |7@° v @
Organ%c Carbon ! @ & W1 1%%@ O Q\ @VJ
Organic Matter f,© O & 1.919 D f@
Cation Exchange CapacityTr/neq/xLG@ gl - 5.@}” O °
Water Holding Capagitydt 1/3 $as (pF %.5) 2.9% [@&
Bulk Density (disturbed) [g/ay] O [ F34 O
. . . ege "w 6 . L/J o
oo o ) 012
- acter . ngi
pAT-14 . @7 X O | Bvacterin) /0.13 (fungi)

S Sty &

& Q
CFU: co@form gunits @ <@dry e@‘lt
DAT: day afte@ment % @DA: é«ed St@%epaﬂment of Agriculture
! Caldiated as [%] [%]QE 24

2 Tosg, syster&?@r determination @fthe microbial vialf@jty were applied with 250 uL application

B E & <

B.  STUDYQDESI @ O
gt &
1. Expe\ entondl ns Q>

Static test @tem ere Ué&, co tingo%f@lint glass sample jars filled with soil and equipped with
opaque %ew caps fitted with Téfon lipiées. For the irradiated samples the tops of the sample jar caps
were @rmu cut ond a&quartzQ was attached with glue. The Teflon liners were also cut out
to leave an @ing gasKet. Fc@collgc@n of volatiles four separate flow-through test systems (two dark
controls atid two i adiatg@@were&%epared in 16-0z jars. The lids of these jars were also fitted with
quartz disks dri withQwo 1/8-in holes. The jars were connected to a small pump, which pumped
moisturized la@ air thro@h each jar. The air stream from each jar was passed through traps for
adsorption of volati@%ganic compounds (VOC) and carbon dioxide.

For preparation of the test systems, 5 g dry weight equivalents of the sieved soil with a soil moisture of
75% field capacity (FC) at 1/3 bar were weighed into the jars. For preparation of the separate test
systems for collection of volatiles, 15 g dry weight equivalents of the sieved soil with a soil moisture
of 75% field capacity (FC) at 1/3 bar were weighed into the separate jars.
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The study application rate (SAR) of FOE-thiadone was approximately 3.2 mg per kg soil dry weight,
based on one-half the application rate used for the soil photolysis study of flufenacet
(KCA 7.1.1.3/01). Thus, the SAR was equal to 16.9 ug [thiadiazole-2- 14C%@E -thiadone per test

system. &

The application solution was prepared in acetonitrile/water (1:10, v/v) &O uL the @)phcﬁ
solution were applied drop wise onto the soil surface of the respectivi sy s%%a gas_fight
syringe. After application, the DAT-0 samples were immgdiately @groces%@ Thére am@ test
systems were sealed and incubated either under dark or irra ed C@htlon& %

The separate test systems for collection of volatiles wer@@)phed\wnh 3%.250 %apphgﬁon solution

and connected to the flow-through system. @
The irradiated test systems were incubated using 4\12 ho&@ﬁght;@l> —hou& days at
20 £ 1°C in a solar simulator containing a Xenon at p Iy ulatm@natur sunh t emission

was filtered with a 290 nm cut-off UV-filt Whl% limi w\\téd a]@ avel@gths § 90 nm. The
intensity of the Xenon lamp was continuous@étem@ed Qﬁ’» a radfiometer, The T, ion intensity,

conditions w match natural sunlight

spectral distribution and exposure time unde exglment
exposure during the month of June in Pa&sville Ohio @ @Q O\% @@
The dark control test systems were 1n®%ted§he for @days o&@) + 18y and a soil moisture of
75% FC at 1/3 bar in an environmenal chaﬁQber S < . ©)
Lo \ ©) @ A
NS N
2. Sampling N S & @ Q

Nine sampling intervals We@lstﬂb atgd ové@e errtige 1ncul@10n op& of 14 days.

Duplicate samples were cess @yze@g 0. 5 2 3 , 10 and 14 days after treatment
(DAT) for both 1rrad1at® and & amp

Trapping solutlons§ tlon on dj we@ sam@ and replaced at DAT-0.5, 1, 2, 3, 4, 5,
6, 7,8, 10 and 14 . Trap dson voldtile organic compounds were sampled and

replaced at DAT@ 7, Mgand 1

Microbial v&ﬁlty@e so@vas d&mm@t D%ﬁand DAT-14.

3. Analytlcsabl Pro@dure%@ &Q é
At each samgfﬁg intef&} al, duﬁicatég?—lrra@ated and irradiated test systems were removed from the
environme chal@er orégotolyé par%@s

The entirg) soil o@each r was e@ract nce with acetonitrile followed by an acidic extraction with
acetomtrile/water (1:1g57/v) c@@tam?& .1 N HCI. After each extraction step, extracts were separate
from soil b@ltratl lec exttacts were additionally partitioned three times with ACN/DCM

(172, vv). S & N
Soil extracts %re characteriZ&d by liquid scintillation counting (LSC) and HPLC/radiodetection
(organic extracts o The limit of detection (LOD) for the HPLC/radiodetection method was

0.3% AR for the a@tonitrile extracts and 3% AR for the acidic extracts. The amount of volatiles and
non-extractable residues was determined by liquid scintillation counting and combustion/ liquid
scintillation counting, respectively.

The identity of the test item and its degradation product was elucidated by HPLC-MS.
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The degradation kinetics of the test item was determined using single first order kinetics. Input
datasets were the mean residual amounts found at each sampling interval. DT50 values were
calculated from the resulting parameters. @@J)

II. RESULTS AND DISCUSSION - S S
S @ © o

A. EXTRACTION AND QUANTITATION OF RADIOACTIV@ IN@'@IL MPI&@
Table 7.1.1.3- 2 summarizes the degradation of [thiadiazol@i14C]F£®E-thséa?)ne a@ the formation

o

and degradation of its degradation products as a function q.;;e. @@ Ci"%\ @%ﬁ %\
Table 7.1.1.3- 2: Degradation of FOE-thiadone in Soil u er%ﬁ)’lytic ditio@ @(%) 2y
(expressed as percent of applied radlo%%tylty, f' Vah(l(;ﬂo dup}é?@n@js) @)@ @@
RN DAT & S
Compound Mean 0 0.5 1 2 N3 5 @ @% 14
FOE-thiadone irradiated | 96.7 | 792 | 7737 523, 48.20)352¢p21.6 4 125 | 7.2
dark 96.7 6 | T | 680 | 598 | 4kl [ 289D 183 | 133
FOE-thiadone propionic | irradiated | n.d.-] 9.6 | 09 |23 |47 | @8 | 547 61 | 29
acid conjugate dark | nd&| 02@° 04 @713 {36 |77 @0 | 86 | 12
Reg #1 irradiated | 30| 02 | nd>| 039 ndg) nd.g709 | nd. | nd
(fortification impurity) darck L9535 [Q0 | @9 | 6 | 62 | 1.6D] 05 | 04 | nd
Reg #2 irradiated [Z1.2 "N 09, .1 oW1 [apd [-09 | 08 | 08 [ 1.1
(fortification impurity) dark&| 1.2 1.3 P 09 [T12 4 1.0 §,09 [ 09 | 07 [ 08
Unidentified irradidted | 3 | 0% | ndD| nd 1.2+] 1.6 | 23 [ 35 [ 33
Radioactivity ' dark  [92 (62 .o | @4 | o0& 1.0 | 12 [ 15 [ 11
Total Extractable irffadiatede | T01.6.] 81.0 [ 79.3 [<86.2 [:85.2 | 41.5 | 31.0 | 22.9 | 14.5
Residues Fdark QO 10L67 863 80.3,] 69.2 [765.5 | 51.7 [ 435 | 29.5 | 17.3
Carbon dioxide irradjated | n.al [ 6.0~ 11,1 23.4 7279 | 38.8 | 43.8 | 53.5 | 57.8
dark  |@na. [ 99 | 1@ | €@ | 250 | 347 | 43.0 | 532 | 60.1
Volatile Organic @U irradiated (Ona. Swia. [ Wa. |ed | 1.0 | 1.0 | 28 [ 39 [ 47
Compounds ~vdark oo nady na. Jpyna. fHha. | 08 | 08 | 1.7 [ 20 [ 25
Non-Extractable ©@ o[ irradidtod | 08| 6.89] 6.3 | 144 [ 164 | 145 [ 209 | 212 | 194
Residues & & dark | A5 [29 [ 467 68 | 89 | 139 | 144 [ 171 | 157
Material Balanm@ infagiated £102.1 [793.8 [296.8 | 94.0 | 100.5 | 95.8 | 98.5 | 101.5 | 96.4
N dark -, | 1022} 95.%. | 96.1 | 94.2 | 99.4 [ 100.3 [ 100.9 [ 99.8 | 93.1
DAT: days after, %tment@Q § n.dg &t dete d© n.a.: not analyzed
! All individ &ereas of fagioactivity were @an 2%x0f the applied radioactivity
D S

< A .
B. %ATE]@L BACANCE®
Mea@teria@})alano@@raﬂ &d from 3.1 to 102.1% of applied radioactivity [% AR] for all samples
and averagéd97.7 and97.9%%6AR f%@mdiated and dark control samples, respectively.

The complete ial b@nce found at all sampling intervals demonstrated that no significant portion
of radioactivit ssip ted from'fie vessels or was lost during processing of theses samples.

C. EXTRAC@&QBLE AND NON-EXTRACTABLE RESIDUES

Extractable residues decreased from study start (DAT-0) to study end (DAT-14) from 101.6 to
14.5% AR in irradiated samples and from 101.6 to 17.3% AR in dark control samples. Non-
extractable residues were formed until study termination (DAT-14) up to 19.4 and 15.7% AR in
irradiated and dark control samples, respectively.
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D. VOLATILIZATION

The maximum amount of carbon dioxide was 57.8 and 57.6% AR at DAT- 14@ irradiated and dark
control samples, respectively.

The maximum amount of volatile organic compounds was 4.7 and 2.5% g& at D@R 14 @adl@ﬁd
and dark control samples, respectively. @
S &

E. DEGRADATION OF TEST ITEM ©° & \\ @ %

od from D
The amount of FOE-thiadone in the soil extracts decredsed fro ATGQ\O D@ 14 from 96 7 to
7.2% AR in irradiated samples and from 96.7 to 1@@2 Alkm datk contgb sam , sonot
indicating a significant difference in the rate of degrad@@on @g\?

Besides carbon dioxide, one degradatlon product ayas 1dén§216d m§both fﬁ;adlat and control,
samples: FOE-thiadone propionic acid con]ugate ( Yo AB&?radlatid 12 control).

The experimental half-lives of FOE- thiado@ n 1rr@ated @%‘ dark"\samp‘s werculated using
single first order (SFO) kinetics (see Tabl@{ 3-3). @
S f@ R @

v
Table 7.1.1.3- 3: Photodegradation K@BQS of F@)-thw@one in § @ @

O @etlc 4 DL @
Test Syste19 o\Mode{j\g ys] § °1§©
Irradiated b SE0 | ¢, 379 0.9904

Dark @ £HO ”\f 47 ©p.9858
& g 0 R
S c@JCONQ
FOE-thiadone was @@?ﬂy degraded soﬂ d% xpo@e to simulated sunlight as well as under
dark conditions in labgratory. Lhe expepimentd], alf- s in irradiated and dark control samples
were calculated @3 7 gn@l 7 (@ resp 1velyQ

Besides car @dlox@ on&@egra@n product w@dentlﬁed in both, irradiated and dark control,
samples: FO thla@w pro@mc acdd con @ate (rn . 6.1% AR irradiated; 12.0% AR dark control).
However, this @’adatu\g} prodagt would occdirgonly in minor amounts < 1% AR in degradation
studies of the nt fl .\ fenacet s FO %mdone@tself was detected with max. amounts of 5.9% AR in
aerobic soil, d adati #on tudle

It is co cluded tﬁ§ the @)ute %ef degradatlon of FOE-thiadone is driven by microbial
degradafi und& typl(@ conditions 1na§ environment and photodegradation plays only a minor role
in th&pverall @te of

‘”\g §%é& @Q\
3

-thl [One. \
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CA7.1.2

Rate of degradation in soil

Flufenacet was rapidly degraded in soil under aerobic and anaerobic conditi@(? in the laboratory as

well as under field conditions. The kinetic models and DTso values in soiLoNluf
degradation products used for modeling purpose and trigger evaluatia@(best-@) as W
formation fractions in soil for major degradation products are summari

CA7.1.22.

Modeling input values for the calculation of predicte Vir
flufenacet and its major degradation products in soil (PE@H),
(PEC,w) were derived from studies and kinetic evaluatjofh

<

acc

2011) %34 summarized in sections CA 7.1.1, CA T} 2 a

Supplemental Dossier

occurrences / formation fractions in soil and aqua
products used as modeling input values for t

to Table 7.1.2- 3.

for the flufenacet renew,

g

N

0
§§§i@§)(PE
1ng t(@?OC

cet and its major

las@e
in se ~fns§§%7 1g§§2
SRS %

N
tal “soncenitations, tPECs) of
4 gﬁﬁ S

and @Qrface water

0522006,
in this
aximum

AN

K1net
and gy br@@

of approval. & e D%o values an
s of Thufen et and & maj egradation

lcu1§m

ar@umm@Zed %ﬁl‘ able 7.1.2- 1
o @

1l of (Z%’enac&g%d its @ajor degradation

Table 7.1.2- 1: DTso values and maxi \Qg} occu@%nces
products used as mo@g m(&nt valuesifor calc@tlon of ECS%
Compound Modeling Ipput Pacameter® | Endpoint I\ -9 Comment
flufenacet DTs in soil [days],, > o @E?.Z Of'worstcase, lab., non-normalized
FOE oxalate DTs in soff [days{y L 2075\ |worstcase, lab., non-normalized
maximuni occftehce igsdil [%of [Z  26.5 | labyaerobic soil
L DTsélin soil [@ys] N 258.4  [Worst case, lab., non-normalized
FOE sulfonic acid n@mumf,é\%currefc@ in soi} [%] 796.3 \ ['lab. aerobic soil
FOE methvisulfone DT 50 in @Ndaysy~ © @ 163,05, | worst case, lab., non-normalized
Y ¢ Fmaxinttyn occurrence in soil [%}s? 6@, lab. aerobic soil
. Q | DT in soil [d@ays] & ) Q9 worst case, lab., non-normalized
FOE-thiadone 6 méximum egurrenééin soik{%] | 5.9 lab. aerobic soil
FOE 5043-trifléoro- - DT'so inGo) [days}y Q 22.5 worst case, lab., non-normalized
ethanesulfoals acid maxjmum occufeénce in soil [%rP 6.0 lab. aerobic soil
trifluoroncstic ac@ DT@ soil ﬁ%{fls] (Y 1000 worst case, lab:, non-normalized
max1murr;pccurre;;8@ in sQil [%] 81.5 lab. aerobic soil

T wa@
SIS SIS
%Q@Qé&“
TE§ S8
L &
T e

2FOCUS kinetics (2@): “Guidance Document on Estimating Persistence and Degradation Kinetics from
Environmental Fate Studies on Pesticides in EU Registration”, Report of the FOCUS Work Group on
Degradation Kinetics, EC Document Reference SANCO 10058/2005, version 1.0.

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

#FOCUS (2011): Generic Guidance for Estimating Persistence and Degradation Kinetics from Environmental
Fate Studies on Pesticides in EU Registration, version 1.0.
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Table 7.1.2- 2: DTso values and formation fraction / maximum occurrences in soil of flufenacet and its
major degradation products used as modeling input values for calculation of PECgw
Compound Modeling Input Parameter Endpoint @)J Comment
flufenacet DTS5 in soil [days] 18.3  [eomean, dab., nprmalized
DTs in soil [days] 13.7 NPeeomeégn) lab gymalized)
FOE oxalate FF flufenacet — FOE oxalate 0.4145> | meghy lab. 0
L DTs in soil [days] ZQ;? median, ﬁ@@norr@lzed
FOE sulfonic acid FF flufenacet — FOE sulfonic acid > 0.192 Ywean, lab) | %
DTS5 in soil [days] A67.7¢ Ypgeomgal, labsnormalized
FOE methylsulfone FF flufenacet — FOE methylsulfopéy  *| ™~ 0.066, | méan, lab. & o
. DT5 in soil [days] 1.67 ean,dap., norgalized
FOE-thiadone FF flufenacet — FOE-thiadone® @) @570  |@acan, 14y L
FOE 5043-trifluoro- DTs in s01.1 [days] Q S 1 geonjean, lab. @%rmahzed
ethanesulfonic acid | ¥ FOE-thiadone — FOE SOﬁ—tr@ro- 0 A@» me@lab
ethanesulfonic acid O - A
DTso in soil [days] & R @@ ﬁﬁfault fpfst case
trifluoroacetic acid FF flufenacet —erﬂquacetlc @ %W0.430 @mem@ab.
FF FOE-thiadon S trlﬂu@)acet %eid S 0.531% | meanfab.
CAN I g &8,
j) I=4
LS @ AN
FF: formation fraction Q @ & & @
N S N
Table 7.1.2- 3: DTso values a&@nam rence sml aquat\systems of flufenacet and its
major degradation uctséd as J¢ ehng input v@js for calculation of PECiw
Compound @delingﬁiput}%meter Ryd/pm Comment
DE:#in soil{days] S 18.3 =)| geomean, lab., normalized
© .
DY
u 50 in gy%r days\J‘g Gl 49%¢ degradation total system
flufenacet @)
@%Tso in sedlmgﬁ&[days]f(i\\ﬁ A 2&%@0 worst case default
@ maxagecurreice in sq@lent [%] {324 lab., water/sediment study
DT3) in s avys] N N 137 geomean, lab normalized
9
N max. occutfence in30il [%] @| 26.5 |lab. aerobic soil
&@ Tso fawaterddays] N 1000 | worst case
. Q DTso i sedimetit [days|~ 1000 | worst case
FOE oxalat ‘(:Z) . LN o no major degradation product in
OF oxa %{{& @f ocaygtEnee 1%%&11 sys@fh [%] 0 water/sediment studies
0 9 @ no major degradation product in
N Pmax, occurre n se nt [%] 0 .
& § XQ& sediment
(&% S r@%ax oceu l@nce H@, “ater [%] 0 a(; trélfjor degradation product in
2
? @ D Tso 1}3,7{%011 daﬁt} 20.5 median, field, normalized
y\g@ ™ max@ccurre’n\ge in soil [%] 26.3 lab. aerobic soil
% DT in water[days] 1000 | worst case
§ DT5 in s@gfiment [days] 1000 | worst case
N K - - -
FOE sulfonic aCldQ%qax. occurrence in total system [%)] 0 no major degradation product in
> water/sediment studies
max. occurrence in sediment [%] 0 2: drirrlr?e (r)lrt degradation product in
. no major degradation product in
max. occurrence in water [%] 0 water
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Table 7.1.2- 3 (continued)
Compound Modeling Input Parameter Endpoint /ALomment
DTS5 in soil [days] 1000 worst case@_ﬁyfault
max. occurrence in soil [%] 0 no majoi'soil degradation, product
DTS5 in water [days] 1000  [worstegse @ Q &
FOE methylsulfide |DTso in sediment [days] 1000 wo,r@ase Y &
max. occurrence in total system [%] 41.4 t@t%f/ systqmw &\5 N
max. occurrence in sediment [%] @%% water/sediment §t@y o
max. occurrence in water [%] % 8.0 wateh/\s}dimer@udy
DTS5 in soil [days] o2 677, |geamean, laby, normalized °
max. occurrence in soil [%] égbﬂ lab%erob@\\goil © Q>
DTs in water [days] L @900 f&worst cdde O @
DTS5 in sediment [days] QD 1000, ] worst ciise @ @
- N -
FOE methylsulfone . 0 { w\g no jOr desgradati %Oduct n
Yy max. occurrence in total xs&pm [A(@ O@ o Sbr/sedi Dt s S
. S X no majdeil egrad@%n product in
max. occurrence in se%gn@nt %] 2 0 v sedi
sedimen
%a 5 < S no Q\:\ﬁor de@g(ﬂiation product in
max. occurrence @ ter&)] N Q&@ QQr
DTs in soil [days] S 9 A.6 \deomean, fab., normalized
max. occurrgnce in s@ﬁ%] o €y 5.9 Qlab, dexobic soil
DTs0 in \a@f@ [day@ . z 10%& worstcase
FOE-thiadone DTS5 in sedimenpifays] © 1000° | worst case
max.@urren@in total\system %] |. Q43 . |total system
magoccurenee in ediment (%] 3.8 <\|'water/sediment study
max. occuferice in Water [%P) O 81,8 | water/sediment study
®\T50 in svil [days] @) %) geomean, lab., normalized
©© max, ogcurrené@in soiL@«)] . Q [{\@.O lab. aerobic soil
DEspin waterjdays ) L) 1000 [ worst case
FOE 50 43-tri°ﬂ£?ro- RT 50 in sédiment @@s] Q & 1000 | worst case
ethanesulfoiie acid Ny no major degradation product in
(TFESA) KQ }max.(%&e urren@ totstem@ 0 water/sediment studies
o \ . . .
x\ n(&gg occu @ ce iq&@ﬂime rg%/o ] 0 Zé)dli?;lje(r); degradation product in
) Z{% v ﬁ no major degradation product in
o ax. occurren watef[Ve 0
V\ [(\\@‘ & ' i (%@ 0] water
©° [DT&in soil (@ays] °~ 1000 default, worst case
% @) max. occurrence igawil [%] 81.5 lab. aerobic soil
§ @ DT, incwater [days] 1000 | worst case
§ N DTsodt¢%ediment'[days] 1000 | worst case
trifluoroasetic act . no major degradation product in
o
(TFA) g% occurr%ce in total system [%] 0 water/sediment studies
UQJ . . .
Q%nax. occurrence in sediment [%] 0 1o major degradation product in
N sediment
v max. occurrence in water [%] 0 a(;trélfj or degradation product in
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CA 7.1.2.1 Laboratory studies %

The degradation rates of flufenacet and its major degradation products in sml&vere studied using three
different radiolabel positions, [phenyl-UL-*C], [thiadiazole-2-*C] and [t 1a20@5¢ 1“C]és welkgs
unlabeled test items. The studies have been performed in a nurnber soils in the dark ifZthe
laboratory at temperatures 20 + 2 °C and different soil moistures. The Wetic, nf&dels DTs@lues
used for modeling purpose (non-normalized) and trigger @uatlon&(best t as v& as fermation
fractions for major degradation products are summarized i in ] ble @2 1- No Tab .1 2&\14

Furthermore, a supportive study concerning the evolutl@a of t&eﬁ\mcrq@l biogass 1n@omet@gﬂask
systems during degradation studies in soil under aer conditions in the dafkpin t bor was
evaluated during the Annex I Inclusion and was acgepted. b@he Ew pea% ission (7469/V1/98-
Final — 3rd July 2003). The following study is 1ncl@ed ghe BaSegme D0551er S @@

Annex Point / Reference No (s) (7}\) gU Year @gcument No
KCA 7.1.2.1/01 . %@ D95 | "‘Wi-002164-01-1
NECECGAAESIER
Table 7.1.2.1- 1: Summary of DTso a 9 @ues for &grad&tg n of @nac%é@a aerobic soils 20 °C
for trigger evalua@ . O &) (@@ @ S
Soil | Textare [~ Annex®oint/ | Kinétic | DTs DTy
. [? (USDA) .| Reference N{p\\& M%’el '] [days] [days]
Howe Indiana sandy loamO)| KCA 7.1.2.1.1/01_| GFFO 33.82 n.d.
Howe Indiana & dandy loam_ | KEA 7.1,2:21/02, [ > SFO 63.6° n.d.
BBA22 &  |xtoamy(sind 1.5% order| 25.5 132

§
Laacherhof AIIRS @™ siltlgam DKCA@@.Z.I.@S 1.5% order| 10.1 52.6

Hoefchen im @3l N gilt loam 1.5%order| 27.1 90.0
Laacherhof AN Xa @ndy log> | KEA 7.1.201/04 | SFO 7 34
Hoefchen am Fohenséh” [ S)silt lgffd | KE€A 7.121.1/05 | DFOP 14.7 44.7
Laacherfiof AXXa~ &)’ loamgysand ) SFO 18.5 61.6
ndorf, iy loam K%‘é@.l.z.l.l /06 [ DFOP 15.4 46.4
Armwiedd A Noam @\,a SFO 13.5 44.8

' SFO: single ﬁrsﬁzcgder D rst 0 in par

2 Cut-off of the%d resid ata a > - ue to collapse of the microbial activity
3 Cut-off of the’soil resj data afte DAT@GS; due t@@»llapse of the microbial activity
n.d.: not d ined @

&
%@@ RN
§ Q)

3

@
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Table 7.1.2.1- 2: Summary of DTso values for degradation of flufenacet in aerobic soils 20 °C for
modeling purpose (non-normalized)
Soil Texture Annex Point / Kin@? DTso
(USDA) Reference No Model ! [days]
Howe Indiana sandy loam [ KCA 7.1.2.1.1 /07 SFO 5, 322 g
Howe Indiana sandy loam [ KCA7.1.2.1.1/09 | & SFO s, 5502 @
BBA 2.2 loamy sand O SFOU |, 5)31.9
Laacherhof AIII silt loam KCA 7.1 @ol /07 IS SFO O 15,
Hoefchen im Tal silt loam Z & LSFO 3N\ T4
Laacherhof AXXa sandy loam KCA@4 2.1 | o« SSFOs ~ 7.4
Hoefchen am Hohenseh silt loam KCAZ.1.2.11708 | @y SFS L1585
Laacherhof AXXa loamy sand N ‘ e ds2 19@»
Dollendorf clay loam | KCA 7&91 1/08 <SFO 163
Wurmwiese loam Q N . SFO o . t4.9

%&’@’@@f@&
g

' SFO: single first order Q @ &
2 Qutlier not considered for selection of DTso fog P@ml calcul n@@ @

N © @ 1 @
Table 7.1.2.1- 3: Summary of DTso ar@ﬂ‘ 90 values for ﬁegradsa\t?@l of @E oxal@n aerobic soils 20 °C
for trigger evaluatidn)
&8 f’ 9 m m f’@
Soil Texture \Anne Point / @) @netlc\ DTso DToo
(USDA) [C,” Reference No & Modeht [days| | [days]
Howe Indiana sandy loayY’ KCAY.1.2.1.27211 | “SSFO%SFO 19.6 65.0
BBA 2.2 Joamy sang”|  \O ) FOMC*<SFO 11.9 39.6
Laacherhof AIII Ssilt lodm CA 7. i2 1.2 /1T @@* SFO 23.4 44.5
Hoefchen im Tal sﬂ@h%m IS5~ <7 %J@MC* SFO 13.4 71.7
' SFO-SFO: single firs er (parent) —si ’='~; first (de ion p ct)
FOMC-SFO: first multi Qcomp aléhent ( -5 ﬁrst r (degradation product)
* Kinetic parameters of FOE ate degtlatio e deré based@ the pathway fit using the best-fit kinetics
selected from tl‘@arento& fits. N
@

Table 7.1.2. &l %@m@ma %DTs@lues f@’degraﬁatmn of FOE oxalate in aerobic soils 20 °C for
odeling purppse (non-nprmalized
&\m ling purpgs ( @) ize )

“Soil O N xture = |  Annex Point/ Kinetic DTso

L9 @ v S]ﬁ Reference No Model ! [days]
CHowe Fagtiana Nsandy KCA 7.1.2.1.2/14 | SFO - SFO 6.9
BBX22 2 ) loamy’sand SFO - SFO 20.7

&) Laacherhof AZJI §0F loam KCA 7.1.2.12/14 [ SFO - SFO 19.4
Heéfchen iﬁ?l"al O A ¥ilt loam SFO - SFO 13.1

I'SFO- S% sm%e\jglrst o(parentg single first order (degradation product)
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Table 7.1.2.1- 5: Summary of DTs0 and DT values for degradation of FOE sulfonic acid in aerobic soils
20 °C for trigger evaluation

Seil Texture Annex Point / Kinetic Z;J DTso DT
(USDA) Reference No Model & | [days] [days]
BBA 2.1 sand lingad> | 2609 [nd. &
BBA 2.2 loamy sand | KCA 7.1.2.1.2/01 lingar | %J89.2 n.d. @
Laacherhof AIIl silt loam R ear , “@3247.§ﬁ 11@?’
Laacherhof AXXa sandy loam S SFON 61® 05
Laacherhof AIII silt loam | RCA T ';@QE 08¢ SEOs | 6822 ] 55200
Laacherhof AXXa loamy sand @) O\U ﬁfb 73.4 G 243.8
Dollendorf I loam o @ B®FO 6.7/\Q 21@
Hoefchen am Hohenseh silt loam K 7'1'2'1@ 07 DFOPz,P? 240 | 403.8
@ ) )
Wurmwiese sandy loam | /8 e < SF&, 49.8 K165.3
Hanscheider Hof loam X AN AN SFO @’7 3 @\U/ 90.7
Frankenforst silt loam 3 ©1 5 @g;?g 0 SFO {2188 | 724
LUFA 2.3 sandy loam® C@ - N SFOR | 6390 | 212
LUFA 6S clag | ¢ e SF@, | 119 39.4
NEEEPEZEESER S
1 SFO: single first order, DFOP: double first @ in parallel @ @ Q@
n.d. not determined Q ® 2 éﬁ N\
€ N o Q @

°

Table 7.1.2.1- 6: Summary of D@3 valu sYor deg%ation @FOFQu@foniMEd in aerobic soils at 20 °C
for modeling purpose {hon-nomalizedy)
B parpos Bron el R o

Soil é\o OTextuxe_ | “~Annex Paint / Kinetic DTso
,) (USDA) | Referdnce No\ |  Model ! [days]
Howe Indiané\g @~ sandyloam O KCAW.12.144° | SFO-SFO >1000°
BBA2.2Y & | Joamy s%g\(ﬁi “0) @ SFO - SFO > 1000 °
Laacher]gé?lll @¥ilt logm A 7.1@1.2 /14 SFO - SFO > 1000
Hoefcheidm TakQ>® R\ silt i < SFO - SFO > 10003
BBA2L © ¥  sand oF SFO 258.4
‘BBA22_ I§amy sand @ 7.1.2.1.2/16 SFO 180.8
ﬁ@hem\?@m A | sHilt logay SFO 2349
Laachershof"AXXa sand{sloam SFO 62.3
Laacherhol AL 0 silftbam o} o0 71212716 SFO 603
Laggherhof A% Xa @y sand SFO 734
>« Ddllendd@Hll A loapS SFO 6.7
Hdefthen grttlohengel S siltdoam KCAT.12.12/07 SFO 2 28.6
Wugpwiese (& sandy loam SFO 49.8
ESK Hg&scheider/,l%&f < “fam SFO 27.3
«cErankenfost @ Gsilt loam KCA 7.1.2.1.2/10 SFO 21.8
%, LUEA23 % N sandy loam SFO 63.9
L@% 6S O \Ig clay SFO 11.9
\ w0

SFO: single firs er

2 Taken from original report M-461413-02-1.

3 DTso > 1000 not considered for further evaluation: non-reliable DTso estimation due to slow metabolite formation
and limited decay observed until end of experimental study.

' SFO-SFO: sing$ order (parent) — single first order (degradation product)
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Table 7.1.2.1- 7: Summary of DTso and DTy values for degradation of FOE methylsulfone in aerobic
soils at 20 °C for trigger evaluation

Soil Texture Annex Point / Kinetic Z;J DTso DT
(USDA) Reference No Model & | [days] [days]
Laacherhof AXXa loamy sand §E§.§ @7}\1 @43.3@)@
Dollendorf II loam 2 23.3 77.44
Hoefchen am Hohenseh silt loam KCA7.1.2.1.2/06 B#oP, [9740.9 = 149
Laacherhof Wurmwiese sandy loam @O SFOx 96D 319.4
Hanscheider Hof loam %@ @C Sgg% K5 274
Frankenforst silt loam KCA 22129 SF 64.0 G~ 213
LUFA 2.3 sandy loam - K ®FO | 147.§®
LUFA 65 clay S U L sroaP texy B2
' SFO: single first order, DFOP: double first order in parall@ @ w;g\ & ©© @@
S R

Table 7.1.2.1- 8: Summary of DTso values, fo%egradgon 0 E methylsul@ in ae%ic soils 20 °C

for modeling purpose (&Enor-@ﬁzed) @ @ R @
&

Soil &Wure Annex Point/ Q inefic” DTso

DAY @S)eferené% %@l ! [days]

BBA 2.2 Noamy sand _[™ ©]_SEO=SFO > 1000 2
Laacherhof AIIl %  silelpam KCA 792 1.244 | SFO - SFO 82.7

Hoefchen im Tal S ﬁiﬁloamf\& % Q A&SFO - SFO > 10002
Laacherhof AXXa Aodmy sand” N & Z SFO 43.1
Dollendorf I 8" [~ loam KCATD 12 N SFO 23.3
Hoefchen am Hoheiséh R sikgedm A @ \/Q% SFO 43.8
Wurmwiesey & sandy loam 9 S SFO 96.1
HanscheiderHof & loam v P &Q SFO 82.5
Frankeffprst Ao Isilt 1@ QC A § 12 /09 SFO 64.0
LUFA23 © % ’sand§Joam Aﬁ( SFO 147.0
wﬁ’A 6§ S v @}my @ SFO 163.0

&
1 SFO- Sl@ smgl%@st orde@arent) @ingle ﬁl@érder (ﬁ%gradatlon product)

SFO: single firstorder
2 DTso > 1000 nétconsid, for ﬁg@r eva on: no Ci%hable DTso estimation due to slow metabolite formation
and limite@é’cay 0 edu rlmental study

o\ @
v &S
Table 7.12.1- 9: Qummary of D50 and&} 90 values for degradation of FOE-thiadone in aerobic soils
$ 20 °@f0r trigger evalffation
WV, @ N
SO Soil @ G |, PDexture Annex Point / Kinetic DTso DToo
RS & N (USDA) Reference No Model ! [days] [days]
@? Q loamy sand SFO 2.5 n.d.
Indiana O sandyloam | KCA7.1.2.1.2/03 SFO 2.0 n.d.
Nebrask@> ) silt loam SFO 2.8 n.d.
o

'SFO: single first order
n.d.: not determined
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Table 7.1.2.1- 10:  Summary of DTso values for degradation of FOE-thiadone in aerobic soils 20 °C for
modeling purpose (non-normalized)

Soil Texture Annex Point / Kin@y DTso
(USDA) Reference No Moiel ! . |days]
Iowa loamy sand SFO @, Xl €3
Indiana sandy loam KCA7.1.2.1.2/15 @SFO Lo 14
Nebraska silt loam D sp0®@ [T 295
Hoefchen Am Hohenseh silt loam O SFO-SFO 15,
Laacherhof AXXa loamy sand @ § §F‘&— SFOIY ™
KCA 7322.1.2 ©
Dollendorf 11 clay loam @h o «SFO - SKO @3.8
Laacherhof Wurmwiese loam @ > (BFO - }@) $ 20 A
7 O N
1 v @ @ O &
SFO: single first order N N
SFO-SFO: single first order (parent) — single first orde@egradagon produgt) ©© @@
YOS O ©& v s
Table 7.1.2.1- 11:  Summary of DTs and DT9§ues f(@degrlon of FOE Sg-trlﬂ thanesulfonic
acid in aerobic soils for tr%g r ev&luatlon@@ S ; @ o
Soil Texﬂ% ~ Anngx Point )" | Kinetic ¢ DTso DT
) § Reference No Wodel LS} [days] [days]
Hoefchen am Hohenseh giifloam O KCA7.1.242712 fSFO*-§EO 9.1 30.2
Laacherhof AXXa loamy sand N (@) Q] 'SFO*%SFO 4.5 14.9
Dollendorf II | “clay 16ain KCA 7.1.2.12 @ SFO%-SFO | 22.52 74.72
Wurmwiese @%ﬁﬁ A Oy-3 - -
S RS
' SFO: single first order @ & A §
2 Worst case estimate based o chne @stead@rada produ ormata& not considered in the evaluation).
3 No valid trigger value cou@e estimpateéd based on both way nd decfine fit.

* Kinetic parameters of FQE)5043- tr1 oroethanesulfomig acid de ® datlo‘@ﬁre derived based on the pathway fit using the
best-fit kinetics selectefiirom the <;garent iy fits. @

© &
2 Sunimgn ooy
Table 7.1.2.1- L Sunimary of B¥so va for de@adat' of FOE 5043-trifluoroethanesulfonic acid in
ic sails at 20 ° r medelin ose (non-normalized
acrobi o;g modeling pipose ( )

S{ll\\?) UTex’rQl% Annex Point / Kinetic DTso

& R @ (U@A) Reference No Model ! [days]
Hoefchgnam Hehenisch gltloam SFO - SFO 9.1
Laacherhof @&XXa _AQamy sahd KCA 7121213 |_SFO-SFO 4.5
Wollendorf 11~ S clayo@%)ﬁl e SFO - SFO 2252
Wu@%ese SFO - SFO 7.62

2 Conse e estl ine fits - steady degradation product formation is not considered.

&
%
&

.
1 s<§SFO gle ﬁ i@nt) - s e ﬁrst order (degradation product)
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Table 7.1.2.1- 13:  Summary of DTso and DTy values for degradation of trifluoroacetic acid in aerobic soils
at 20 °C for trigger evaluation

Seil Texture Annex Point / Kinetic @J DTso DToo
(USDA) Reference No Model & | [days] [days]
Laacherhof AXXa sandy loam SE ©\§ 7@1?00 @ 1000
Dollendorf IT clay loam SEY | 91000, | > 10060
Laacherhof Wurmwiese sandy loam Kea 7'1'2'1'20/04 L %Fo ., '@ 10007 > 1800
Hoefchen am Hohenseh silt loam @ SFO | > l(@ #3000
g Q N R S

! SFO: single first order é}a . O (Ei% © N .

@%\@@ngéw

Table 7.1.2.1- 14:  Summary of DT values for degrz@@mnpf@ﬂuog@etw Q@m aergl%c 1@% 20 °C
for modeling purpose (non- norm@zed)\ N

52 & @
Soil Texture v A@nex Point/ | O Kine@’ § DTs
(USDA @fcrep\@No Mpdel ! @Q [days]
Hoefchen am Hohenseh silt foam SE®- SFQ > 1000
Laacherhof AXXa loamyssand XC &@1 21 @ﬁ .. SEO - SEV > 1000
Dollendorf II e@@oa@\ LOSFO - §FO > 1000
Wurmwiese _Oloam©® 2 @ & SFQ.Y8F0O > 1000

A
1 SFO-SFO: single first order (paren% s1ngle@§’t order @Egradangy prodl&@ \\

S @ & @9 R S
CA 7.1.2.1.1 Aerobic d@vadat@ of ﬂ&actl‘ve subséﬁwe \@

The rate of degradation ena @ nder, oblc@)ndltr%%m the dark in the laboratory was
evaluated during the @l‘ ex I In 1on ahd was acce by European Commission (7469/V1/98-
Final — 3rd July 20%@ he followm@%studle e incladed inghe Baseline Dossier:

o) & &
Annex Point %Referen@\o @lﬁ\p thor!si)b} Year Document No
KCAZIZ.1.1/0% )

1994 | M-002166-01-1
KCAN12.1092 %

1994 [ M-002165-01-1
KCA7.12.8/03 e V. M. | 1995 | M-002146-01-1
DS ”\a ®

‘Z”\a
Three addi nal 1es have § per med for flufenacet and are submitted within this
Supplemen for flufeggeet renewal of approval. Furthermore, updated kinetic evaluations
of the d adatuﬁ]p ehayior of ﬂﬁﬁenac]%%m soil under aerobic conditions in the dark in the laboratory
have n pesforme Gecor éng to FOCUS  kinetics (2005, 2006, 2011) 2** to derive kinetic
parameters <€ ablefpr modéling pappose and environmental risk assessment. A summary of the
degradatiofrrates %f ﬂufq@%\et an%%ts major degradation products in soil in the laboratory is given in

section CA 7.1
ol &

Report: kA 7.1.2.1.1/04; [ £ 1999

Title: (@xerobic Degradation of Flufenacet in Lysimeter Soil Laacherhof AXXa
Report No: MR-388/99
Document No:  M-009592-01-1
Guidelines: * BBA Guideline Part IV, 4-1
* SETAC Procedures for Assessing the Environmental Fate and Ecotoxicity of
Pesticides

* Commission Directive 95/36/EC amending Council Directive 91/414/EEC
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| GLP: Yes |
Executive Summary @@J)
The degradation of [phenyl-UL-!C]flufenacet was investigated in one soil urider ae%k:ilc co@itions in
the dark in the laboratory for 56 days at 20 °C and soil moisture of &@ of tl® maxifaum V@@@r
holding capacity: @ @ . % &
Soil Source @exture (USDA) | pHD' [ 0€]%]
Laacherhof AXXa Monheim, Germany sap@ loal%\ E “b.41
\@) O
L @ O\\j K \U @ <
in 0.01 M CaCl @« N N
N QR YO
O ¢ @w @0 C &@
o LA S .
The study application rate was 63 png/100 g soil (@{ Wext), e%ﬁl to 0.63 mg @nac%@ soil (dry
weight). @«y\ﬁ < ©§ o] &
Duplicate test systems were processed and, a\@lzed O.Qg 1, 14(55%42 56 da@’after treatment.

N
Mean material balances ranged from 94%% 99.569 of a&;@ed ra@activ{%(% Agﬁ
N
The maximum amount of carbon di(ﬁ waé%j% @R at @f —56@[?(;}/&%@. Formation of volatile
Is

organic compounds was not significarit, Viaiaucs bej{é@ 0. I@R f(@ ng intervals.
: 9
Extractable residues decreased from 93@% ARat DAT&1 to 2@% A§\at DAT-56.

Non-extractable residues i sed foom 5.9% AR E&%DAT-@ to &6@% AR at DAT-42 and slightly
decreased to 55.2% AR a T—S@ ©, 'S > %

@ Y @) N
The amount of ﬂufen@ decréased from 92.3% AR a@T—O@ 4.9% AR at DAT-56.

SN N
Only carbon dioxias i@ﬁiﬁed%@maj egra<§n gct.
The experimept@data%gge kall aluat@ according to 1.5st order kinetic model in order to

derive half-l&}(bes‘[ ) fog flufenacet: hteculat alf-life was 7 days in soil Laacherhof AXXa.
O @gﬁ é@ SELC AN

S S &
& Y @ <
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L. MATERIALS AND METHODS
A.  MATERIALS @@
S o

1. Test Item Q\ @\ ©& %
[phenyl-UL-'*C]flufenacet S %o %@
CAS No 142459-58-3 N &% S
Batch No 94-38 @6 N o |
Specific activity 2.0 MBg/mg %, § S @%ﬁ %\
Radiochemical purity >95% HPLC/radtectiv%; 96‘7%70{ C/r@odeteg@n .

v
2. Test Soils & @Qj\f @ @@ @© §

The soils (Table 7.1.2.1.1- 1) were sampled fres@/ fr@@\the fl&% and si¢ved %a pa@gw e size of
<2 mm. The soils were taken from an agriqglﬁtural @ an{;ﬂas soi@srope me}, the guideline
@

requirements. O S Q LN @@ @@
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Table 7.1.2.1.1- 1:  Physico-chemical properties of test soils

Parameter Results / Uni%
Soil Designation Laacherhof %@3
Geographic Location ° N
City Mo \ @ O @("@
State North Rhige West@éha &% §0
AN
Country o %N%erma;% Q" .
GPS Coordinates Ao 5160%0' @y 2,
S ©E 007° 06.3' S\, &) o
Soil Taxonomic Classification (USDA) \s/andyp(&}ixed, mésic ty;&g}@amb@lls
Soil Series N S @no ing@natiop@aﬂable()
TexturalOClass (USDA) \ N sandy loam @@ @@
Sand [%] [50 pum — 2 mm] . § é}’ 77 @ &
Silt [%] [2 um - 50 pm] SO Q @ G T6.47 )
Clay [%] [<2 pm] @ Q 11.7 ©
H S 9
" % &@ @Q "% 9
- in CaCl, Q YO
- in water O § 5 & '~ 7.0 @
< @) 6& &
Organic Carbon [%] o @) 1.3
Organic Matter [%] ', 9 @ > [N& 242
Cation Exchange Capacityﬁmeq@fj gl O 7 @61
Water Holding C i B 2 .\
a er. olding apa@ &© o N
maximum @ & % 34.4
S}
[g H20 ad 100 £s3il DW) X Q @ N
Particle Densit@isturb%) g/rg\L @)VJ @ 2.5
Microbial ass N ] @@
[mg mlcrob @ kg sp l W] @ N N
DAT- (ﬁ@ephca e N Q 667 /702
DAFSS6 (rep@te A/B) ¥ ﬁ@ﬁ 0 392/356
Q O v N
DAT: days affer treatment N DW: dry weight

O A
USDA:Wnited Sta@%Depai:@ent of A&grlcultur@
! calc@@ted as; % 2eC [%

oma; mplegof DAT- ere a}@% with the application solvent:
fwater@):7, v/@@

B. Yﬁm@ DES@N
1. Eﬁwrlm%tal C@ thﬂ%

Static test systg@ were Qed gppsisting of Erlenmeyer flasks filled with soil and equipped with solid
trap attachments for @!ectlon of carbon dioxide and volatile organic compounds.

100 g of the sieveg@éjoil (dry weight equivalents) were weighed into each flask and the soil moisture
was adjusted to 50% maximum water holding capacity by addition of de-ionized water. The untreated
test systems were closed with quartz wool stoppers and equilibrated to study conditions for 7 days
prior to application.

The study application rate (SAR) was based on a single field application rate of flufenacet of 480 g/ha,
resulting in a nominal study application rate 64 ng/100 g soil (dry weight), equal to 1.6 mg /kg soil
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(dry weight). The actual SAR was 62.51 ug/100 g soil (dry weight), equal to 0.6 mg flufenacet/kg soil
(dry weight).

The application solution was prepared in acetonitrile/water (1:7, v/v). 475% L of the application
solution were applied drop wise onto the soil surface of the respective tesbi tem&%‘ing a@lcrohter
syringe. After application, the organic solvent contained in the applica solutf®n’ wasQllow

evaporate for about 10 min and the soil moisture was re-adjusted to t tial @%I’ue 0of50% MW C
using de-ionized water. Afterwards, all the test vessels were @@sed with the ‘hgp atta »\- ents@xcept

DAT-0 samples). @ @
o A

The test systems (except DAT-0) were incubated unde?roblwondm@gs in § ark 56 days at
20 °C and a soil moisture of 50% of the max1mu%ater dlng ac1 £ -in atic
chamber. @

Q& "\ . % &
2. Sampling ©\ %\
Eight sampling intervals were distributed ovi @ 1nc@10n C;s@rlod f K?g da phcate test
systems were processed and analyzed 0.1, & 7, 14 4%@d 56 days af reatm t (DAT).

Microbial soil biomass was determined a@AT O@Hd DQ@ 56. @ @ % (C’@

S < >
3. Analytical Procedures @© @ @9 § @\ @@
At each sampling interval, the tra@attac nts were remoggd fr Qhe t‘e@ Systems and the entire soil
of each test system was extracted t @@ meséat ambiént tem@ramr using acetonitrile. After each
extraction step supernatant %d 5011 re s@a‘ced %%ﬁ cen@uga‘m@ d the clear supernatant was
decanted through a paper f] & @ o K

Soil extracts were characterized®y 1iqu<1?scinti@tion eSinting ¥nd TLC/radiodetection. The limit of
detection (LOD) for the HPL&adio@tectim&metho@waS oXx. 1% AR. The amount of volatiles
and non—extractabl@sidu s.(exh ive cte q@il plusspaper filters) was determined by liquid
scintillation counting andspmbu 10 scin&tion edunting, respectively.

The identity _gfithe te&; 1ter%1&was ced by %@radiodetection and co-chromatography with
reference it

o

\
4. Kinetic Kvalua@n Q@ &Q é

o
The degradgti@ king ,@J of thevtest j etermined using the software Microsoft Excel and the
single ﬁrst@der k@etlc n‘iQdel F e be@ fit evaluation the software Timme/Frehse Program 2.0
and a 1.5st order Ketic nfod dﬁﬁfodel input datasets were the residual amounts of flufenacet
found im-each replicate@gst system at ¢ggh sampling interval. For the best fit evaluation residue data

from BAT- @vere § con@@red @50 and DT90 values were calculated from the resulting kinetic
parameter% @ S
@ o I, RESULTS AND DISCUSSION

A. EXTRACTION AND QUANTITATION OF RADIOACTIVITY IN SOIL SAMPLES
Table 7.1.2.1.1- 2 summarizes the degradation of [phenyl-UL-'*C]flufenacet as a function of time.
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Table 7.1.2.1.1- 2:  Degradation of flufenacet in Soil Laacherhof AXXa under Aerobic Conditions
(expressed as percent of applied radioactivity; mean value of duplicates)

DAT @&

Compartment 0! | 0.1 3 7 14 28 42 4 56 |«
flufenacet 923 | 880 | 581 467 | 256 | |Ad | 339 49 P @
Unknown Z2 2 29 [ 10 [ 07 0407 [@3] 63| gn] &
Unknown Z3 2 15 | L1 ] 09 | p®] 22 T 268 27 |Q5 | %
Origin 3 19 | 25 | 71 fwor | @ | 6] 2.0 108 o
Unid /Diff. Radioactivity | 14 | 1.0 | 422 0.9.>3.7 [op6 | B3 o
Total Extractable Residues | n.d. | 93.6 | 700 | 509 433| 31.5¢,21.8 0.0 @Q
Carbon dioxide nd. | nag)16 [32 [ 60 | 18] 17py] 1954

- - 5
TS| | ne | <off Soxj<oy [Sor [ 1 o
Non-extractable Residues nd, 195.9 285 g@ 46.2 527@ 56.7 {055.2
Material Balance nd, | 99. §971 ﬁs.l @5 95.4 9;@ 94.8

) S 9

n.d.: not detected @%1.: n@alyzea@ éj DAT@S afé;@?eatment
! Results of purity and homogeneity @\rol ofai%ﬁcatio@ § N

2 Fortification 1rnpur1t1es\ §) § \

3 Degradation products contame@z the or@n zone%&@re alregdy descr in earlier studies.

& \@) \@
@ S @ O
B.  MATERIAL B} AN@ & &

Mean material bal ranged fro 8 to@ﬁ% (@pphe@adloactwlty [% AR].

The complete mat erlal bd@nce % at § 1nt61%15 demonstrated that no significant portion
of radioactivit @1 ss1p%t9%@l from or wa st @rmg processing of theses samples.

C. %ACT@QBLE AND N@Q—E?&@ACT&BLE RESIDUES

Extractable remdﬁes de sed h 93 @@AR @AT 0.1 to 20.0% AR at DAT-56.

Non-extrac, t&% res@ges 1ncric§fsed ﬁ 5. %‘AR at DAT-0.1 to 56.7% AR at DAT-42 and slightly
decreased teb5 2‘V@R at@AT 5@

YQ%)L@TILIZ§»ION %

The max1mﬁ§ amount of %@)n di 0@(16 was 19.5% AR at DAT-56 (study end). Formation of volatile
organic conipounds was I’Q;f ignifitant, values being < 0.1% AR for all sampling intervals.

E. DEGRﬁA'%ON OF@EST ITEM

The amount of ﬂuﬁ§cet decreased from 92.3% AR at DAT-0 to 4.9% AR at DAT-56.

Only carbon dioxide was identified as major degradation product. The two minor compounds, detected

in the TLC chromatograms with max. amounts of 2.9% AR at any sampling interval, were already
detected in the purity controls of application and thus, are fortification impurities.
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The experimental data were kinetically evaluated according to the 1.5st first order kinetic model in
order to derive the best fit half-life for flufenacet (see Table 7.1.2.1.1- 3).

Table 7.1.2.1.1-3:  1.5% Order degradation Kinetics of flufenacet in soil under aerobi¢ conditions for trigger

evaluation ° &
O 9
Soil DTso! | DTo &odemg @
[d] Jdd] leﬂl@%d & §
Laacherhof AXXa 7 @}ﬁl N%S © N
@ © %
1 @ o
The input of 0.1 days into the modeling program \@ not R@ble T ore, nterv@ 7,
was excluded for the calculations. R Q @ @) N
@ @ @ € @
SN

@

1L CO%CL@ON& & @©

©
[phenyl-UL-!*C]flufenacet was rapidly degr d in @q und@ aero&gz con‘uons e dark in the
laboratory. The calculated best fit half- 11fe<> d@ls %,

@
Only carbon dioxide was identified as éor deg@daha&%rodu@%vnh &é\(ﬁ)unt@@? up to 19.5% AR at
study end. @ é\a \©

EE
< &N

Report: KCA 7.1.2. N /05; @M : R @
Title: Amendm:q;t No thla i Iflufgnacet: @etobic Degradation /

Metabeplism in Qne E ean 1 S NS
Report No: MEFE&£h/937 1@? @ \%
Document No: M-@lOSQ -1 @ &
Guidelines: 'ééCD Test GL@@line 307 %

@)CS@%st %%ldeh 10(@@00
GLP: % Yes

@V @

Executive @ma@ é& @ @ $§

The degradation ‘data as reported in stu %KC 7.1.1.1 /04 were kinetically evaluated according to
FOCUS (200 Kas p@z%gof thevstudyqto deri®® best fits for trigger endpoint determination. The
experimental @ta cold be well de ed by a double first order in parallel kinetic model for the
testes soil. @e calc@ed half-life fen@t under aerobic conditions was 14.7 days.

It is cons%lded that ﬂuf@lacet ha&so p01a1 for accumulation in the environment.

@ 9 & IATERIALS AND METHODS
AN
Details on the stu% condéa\jgmd A&%esults are summarized under KCA 7.1.1.1 /04.

The residue data for %’i test ifékh were evaluated according to the FOCUS guidance document ? on
degradation kineticQs g the software KinGUI 2 to derive the DTso and DT values for flufenacet.

Model input datasets were the residual amounts of flufenacet found in each replicate test system at
each sampling interval. The initial total recovery (material balance) at DAT-0 was included in the
parameter optimization procedure, but for optimal goodness of fit, the value was allowed to be
estimated by the model. See Table 7.1.2.1.1- 4 for input values.
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For the determination of the degradation kinetics following procedure was followed:

. Values between LOD and LOQ were set to the measured values. &

. All single values < LOD or non-detected (n.d.) were set to 50% HPOL&LO]%f they&became <

LOD / n.d. for a second time the curve was cut off until a subsequent mlu@LOQ@ urs. © @Cf’@
v

For the evaluation of the data three different kinetic models, single firstrder (8F0), ordetmulti

compartment (FOMC), and double first order in parallel (DF@;, Were&tested\i% orderty detergine the

best fit kinetic model. The best-fit kinetic model was s e@ed onthe bdsis of t (gz:;\. hi? $i?&xled error

criterion and on the basis of a visual assessment of the gaogness oFthe ﬁisf*{diag% 1s of mgasured and
N O N

calculated values vs. time, diagrams of residuals vs. tirgria@ ég\? § § &
I REsULTS ANDDISeussibn (&7 @ &

\ o
Table 7.1.2.1.1- 4 summarizes the degradation of [thiadi le-S-I@]ﬂuf%acet as@> uncti@@ of time.
> O @

ST &
Table 7.1.2.1.1- 4: Degradation of flufenacet i@?il Ho@ ena oheriseh un Aeroonditions
(expressed as percent of ap& ra%actlvit}é%@lgle \égues) @ ‘v

@ ¥ SN g

< T @ N 9
Replicate | 0 | 2 54 | & | 30| 1] 35°Pe0 w7 | 120
A 99.1 | 933 87.4| 74.8 k1.8 | 98 | S| 49 1.7 | 09
B 100.4 | 9%2 | 8%37| 76.3 | 66.3 | 56.8 £J4.2 (N34 | 1.6 | 09

o 3 N X
! Material balances at -0 we.S% @or rep&ié%e AQ a@loo.gw@% for replicate B
& @ N N
& 8 $ .
e S O @ N
The chi? error Value@ the $its of all inv, stigate@netiodels were below 9 and the visual

assessment of the rg&dession curves@re gaQd resul§y) The @grada‘cion of flufenacet followed DFOP
kinetics in soil H Flohenseh {@b ; distg to the lowest chi? lue.
inetics in soil Hoefeéhen a@@ 0 (@\ (s am)gccor § o the lowest chi” error value

The amount g@%%fe ot was dé lini@apidl}%u%@the test period of 120 days. The half-life of
flufenacet 1 tested)soil was 14.%d3ys under aergbie conditions in the dark in the laboratory.
RO tesgg®s ! o Y

Table 7.1.2.1.1- Si\Best- t degrad@’on ki s of @fenacet in soil under aerobic conditions for trigger
eva éﬁon ac€ordin ocu®
7& @ g@tﬂQ

06 7 Kinétic é{& DTsoé D§ Chi? Error Visual

Mudel ! 14O °§d] [%] Assessment >
S @)Fop@ [ 187 {447 3.79 -

T oS
3§ ' DF O& dos@%rs}i&%ﬁ:@in parallel
2 \sual asseggment: od
B

% @
@Q M. CONCLUSIONS

Flufenacet was rapidly degraded in degraded in soil under aerobic conditions in the dark in the
laboratory. Its calculated best-fit half-life was 14.7 days in the tested soil.

It is concluded that flufenacet has no potential for accumulation in the environment.

skskoskoskok
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Report: KCA 7.1.2.1.1 /06; i} E. M.; 2013
Title: Amendment No 1 to: [thiadiazole-5-'*C]flufenacet: Aerobic Degradation /
Metabolism in Three European Soils @
Report No: MEF-11/938 & N
Document No:  M-440348-02-1 Q\ @\ @& 2
Guidelines: * OECD Test Guideline No. 307 QS @
* OCSPP Test Guideline No. 835.4100/4200 @ @ % é&
GLP: Yes @@° S S (§
N LS
Executive Summary é}a § KK \@ é;ﬁ

The degradation data as reported in study KCA 7. 1%@/05 @e klne@ﬁ\%all alua@ acc tﬁ\\flg to
FOCUS (2005) 2 as part of the study to derive Est fits dor trligr end@lnt défermingfidn. The
experimental data could be well described by a éle irst order etic fhodel %r soil acherhof
AXXa (loamy sand) and Laacherhof Wurmwiese ( oa welfgga by & doubleGirst ord@ér in parallel

kinetic model for soil Dollendorf II (clay lo atgthalf, @s of fltfena nder aerobic
conditions were between 18.5, 15.4 and 1 days @.aach of @Xa endorf II and
Laacherhof Wurmwiese, respectively. & @

It is concluded that flufenacet has no p@tlal @1 accum%latlo&@ the@lronr@nt

N
I QWAT@%AB&%ND@@ET}@ \@9
v
Details on the study conduct and @ res§s> are summarlé)d und@&CA 7%.1.1/05.

ey

The data for the test itenx were © lua acce &g tazthe FQEUS guidance document 2 on

degradation kinetics using softv@@re Kj 2 to derlve the DT%&and DTy values of flufenacet.

Model input datasets wey &éldualr ountsQ)f ﬂacet{\md in each replicate test system at
each sampling inter (see ble %1 2.1.%,6 to @ble gﬂ 1.1- 8). The initial total recovery
(material balance) was ittélude the met@ ptimization procedure, but for optimal

goodness of fit, the Value@ s alla® 7\0 to estlm@d by model.
For the deter tio the &gradatéykm%cs follg *&* g procedure was followed:
* Values be@‘?en LO@and LOQ w‘ege set to the measured values.

. All s Val < LC@or n etecte@(n d.) were set to 50% HPLC LOD. If they became
(,?- a sec%d ti e cufye was cut off until a subsequent value > LOQ occurs.

For the eva@a‘clol@gthe @ta thrédifferént kinetic models- single first order (SFO), first order multi
compa nt (F &/I 0), @d doub ﬁrst%er in parallel (DFOP)- were tested in order to determine the
best met@mod [&The bést-fit @z}etic model was selected on the basis of the chi’ scaled error
criterion a&é n the bdsis a ~@ isu sessment of the goodness of the fits (diagrams of measured and
1

calculated ues% tlme?\dlagran% of residuals vs. time).

S

¥  RESULTS AND DISCUSSION

Table 7.1.2.1.1- 6 ‘%% able 7.1.2.1.1- 8 summarizes the degradation of [thiadiazole-5-'*C]flufenacet as
a function of time.
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Table 7.1.2.1.1- 6: Degradation of flufenacet in Soil Laacherhof AXXa under Aerobic Conditions
(expressed as percent of applied radioactivity; single values)

DAT @&
Replicate 0! 1 2 4 7 10 14 35 & - 121
A 98.9 | 97.9 | 92.3 | 89.7 | 80.6 | 70.7 | 602 | 29.0495.1 L B0 | 6 ?
B 98.5 1 96.2 | 91.3 | 90.0 | 82.2 | 70.5 596 %g 19(@ 3.3 L3S
@ =S
! Material balances at DAT-0 were 99.3% AR for replicate A anc{o\gg% A@r repég%te B %\
O \ é’@ =
Table 7.1.2.1.1- 7:  Degradation of flufenacet in Soil Dollen orfder Ae b1c @mm@ L

(expressed as percent of applied radlo@lvlty, glevalggs) @ @) {f&@

&
Replicate | 0' | 1 | 2 | 4 4.7 @ ax | 1| ) oLe | 121
A 101.2] 97.7 | 88.0 | 86@)] 75.1°R62.74y37.6 | 159 | @4 | @~ 1.0
B 98.6 | 96.0 | 88.4 @?5 789 6}§@ 54@”148&@26 15 | 09

! Material balances at DAT-0 were 102@& f@phca@A and 9@& AR&@ephca@

Table 7.1.2.1.1- 8: Degradation o@ufena \Z%m Smlﬁﬁaacher%’f A% Qwese%nder Aerobic Conditions
(expressed as’pgrecent @phed@admaot@y smgﬁ@valueg)\
% \’ & ~ DATD | ©
Replicate | 0' &'1 6&,2 L\@ q | 10] 14<{"35 | 63 | 91 | 121
@ 2
A 973°| 9687 89.5 [%87.5 | The [@43 | 465 | 138 ] 34 | 13 | 12

B @59 968 9% @74@%26 V83 [ 128 | 38 | 14 | 08
S

I Material ba]@yes at, Dz@ 0 w@ 1% ﬁr re@e A and 100.6% AR for replicate B

Q> @
The chi? e&r Vah@ of tléﬁts (@all m@tlgatéﬁﬁ kinetic models were below 11 and the visual

assessment of th&ﬁsegregsgm cu gav@od %ults The degradation of flufenacet followed single
first order (SFQ)“kinet{es in Laatherhof @XXa and Laacherhof Wurmwiese and double first
order in paralled (DF @ kineties in s oll@dorf I1, according to the lowest chi? error value.

N

Q
The amount-of ﬂl@gacet@%s dedlining fapidly during the test period of 121 days. The half-lives for
ﬂufe’?@were €s. i@%s in soif®aac of AXXa, 15.4 days in soil Dollendorf II and 13.5 days in
soil erhgf, Wu ese under aergbic conditions in the dark in the laboratory.
UM A S

s &
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Table 7.1.2.1.1- 9:  Best-fit degradation Kinetics of flufenacet in soils under aerobic conditions for trigger
evaluation according to FOCUS

Soil Kinetic DTso DToo chi? error ZZ;@ Visual
(Soil Type) Model ! [d] [d] [%] - Assessment ?
Laacherhof AXXa N @ © @@J)
(loamy sand) SFO 18.5 61.6 2. @i} @g + !
I o &
Dollendorf IT @ 7,
(clay loam) DFOP 15.4 46.9) ©3.94@: RS I e
Laacherhof Wurmwiese [ M .
(loam) SFO 13.5 @14.8 3% S &7 s
%, - @é) w® N
' SFO = single first order; DFOP = double first order@)aralle‘l\ . % BN @ @@&y
2 Visual assessment: + good & @ @

&*s%m@swﬁ o2 é@ S
Flufenacet was rapidly degraded in soil under agrobic c6pd: thIF&,lIl the @ark in the laboratory. Its

1m
calculated half-lives were 18.5 days m% il Laa@erhoiXXa@ 4 (Q?S . @ Dollendorf II and
13.5 days in soil Laacherhof Wurrnw1 Q

)

S "\ @
It is concluded that flufenacet has no@ﬁote&h@l for a%eumul@ nin § enV1r0 ent.
@ *****
2
Report: KCA 1 1 A; S %014
Title: Kine on of the De adatlon 0 [phe%? UL-'"C]flufenacet and its
De atlor@roducmnder erob Goil %\dmons in Laboratory According
1net£s Usmggghe Kn@ I 2@@01

Report No: Sa 12 0575

Document No: g§

Guldellnes @J) F’Q S m? t1cs 6,200) > 4@

GLP:

@ \

Executive Summsu‘y N Q) c&
A kinetic ana s of seil re &e data from tl@:e acrobic soil degradation studies M-002166-01-1
(Baseline D% 7.1.2. -0 6-01-1 (Baseline Dossier, KCA 7.1.2.1.1/03) and M-

009592- 01®(Sup @%Doss y KCA %1.2.1.1 /04) was performed with the software KinGUI 2
according to F S kinefics ( , 2044 4 to derive half-lives for flufenacet and its degradation
prod OE oxalate, BOE sylfonic acf@and FOE methylsulfone as well as formation fraction for the
degra rg(ﬁduc@@ﬂ&lhlcl@%e suifgble for modeling purpose. Only the results for flufenacet are

descrlbed h@;re § %

The single ﬁrs@er Wa@the mgst appropriate kinetic model to describe the degradation of flufenacet
for modeling purposesin the five tested soils (1 x loamy sand, 2 x silt loam, 2 x sandy loam) under
aerobic conditions givthe dark in the laboratory at 20 + 2 °C and soil moistures ranging from 40% of
the maximum water holding capacity (MWHC) to 75% of the field capacity (FC) at 1/3 bar.

The calculated half-lives of flufenacet for modeling purposes were 31.9 days, 15.2 days, 20.4 days (all
20 + 1 °C, 40% MWHC), 32.2 days (21 + 1 °C, 75% FC at 1/3 bar) and 7.4 days (20 = 1 °C, 50%
MWHC).
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. METHODS

Soil residue data from the aerobic soil degradation studies M-002166-01¢k (Baseline Dossier,
KCA 7.1.2.1.1/01) 3, M-002146-01-1 (Baseline Dossier, KCA 7.1.2.1.1/0 @and M-009592-01-1
Supplemental Doss1er KCA 7.1.2.1.1 /04) were used. In these studies, the\ gradation of@ufenacet
was studied in a total of 5 soils (1 x loamy sand, 2 x silt loam, 2 X @ndy 1 ) un®@r ae
conditions in the dark in the laboratory at 20 + 2 °C and soil moisture @)m 4% M

75% FC at 1/3 bar (for details see Table 7.1.2.1.1- 10 below). @ & @ %

The kinetic analysis was performed according to FOCUS@netlc@% Q%TN 1> 1ng {Qe software

KinGUI 2 with four different kinetic models: single ﬁ;éérdem& 0), Qﬁgst or rnult Lompartment
(FOMC), hockey-stick (HS, DFOS = double first qite1 tlal) e fir %rder allel

(DFOP). Model input datasets were the residual ar@unts q_ ufer@:et fo in e@o te test
system at each sampling interval. The initial r “at DAT- was Tacludeéd. in th@ arameter
optimization procedure, but for optimal goodness o ﬁ Val C\V allowed e estithated by the

non-detected (n.d.) were set to 0.5 x LOD. {{hey besame . d fo@ secofigt time the curve
was cut off until a subsequent value >, HOQ 0%3111‘1‘6 t ap riate 1netic model was
selected on the basis of a detailed statl% 1 ana is i @dmg ual K%ssm i-of the goodness of
the fits, chi?-scaled error criterion, t gnifgeance, co elattQ;l anal?@ anndard deviation. The
DTS5 values were calculated from thg sultlr@kme&g@arar@rs @ @

2 @ﬂ RESULTS o

The single first order (SFO) w as the@lost a@roprlm@%netlc describe the degradation of
flufenacet for modeling purpase in the five tested sofls underf@eroba onditions. (Table 7.1.2.1.1- 10)

summarizes the results of; km anal@
G SRS

Table 7.1.2.1.1- 10: parafueters for the degradatipii-df flu cet in soil under aerobic conditions for
‘ 50
lmg purpose@mrdl@ FO @

model. Values between LOD and LOQ wer to t @ne Va%%@ All stigle $ s < LOD or

Soil @ @ I® @%} error t-test Visual
&S del 1 N [@ays] [%] Assessment 2

Howe, Indian® &[] . SFOY 322 24 <<0.001 +
BBA 22N A&7 | & SFO Qb 318, 8.5 <<0.001 0
Laacherhof ATl gf 0O N 5.2 8.9 << 0.001 +
Hoefchen im Tal® &Y &SFO o P4 5.5 <<0.001 +
Laacherhof &XXa ’ @ %, SFO 749 11.2 <0.001 0

O\ @ K
1 SFO: siI@e ﬁrst@%r 9 Q N
2 visu%)ssessm = asptable Xy,
3 san@y Poam , 21 % 1 °CQ5% FC 1/3 bar (KR 7.1.2.1.1/01)

Zoff %‘@@é soil @Je da er D 8, due to collapse of the microbial activity

4 loamy sand, 20 + 1 409 HC(KEA 7.1.2.1.1/03)
3 silt loamy 20 = 1 °C, 40% HC A 7.1.2.1.1/03)
6 silt loam, 20 , 409 C (KCA 7.1.2.1.1/03)

3 taken from parent fit

7 sandy loam, 392C, EEA) MWHCRCA 7.1.2.1.1 /04)
Gy

5 Soil residue data of the study M-002166-01-1 were cut off after DAT-28, due to a breakdown of the
microbial activity.
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III. CONCLUSIONS

The calculated half-lives of flufenacet for modeling purpose in soil under alc conditions in the
dark in the laboratory ranged from 7.4 to 32.2 days in all tested soils.

o M &
The results are included in the summary of the degradation rates ufen@ anits r@r
degradation products in soil in the laboratory given in section CA 7.1.2.

Q S &
N

@ \ %,
Report: KCA 7.1.2.1.1 /09; @ 2 ‘fs N .
Title: Kinetic Evaluation of the Degrad 1*?1 of %@adlaz&@’ 22- 14@1 n@ and,
Degradation Products under Aer@w Soj ondl@ns in Iggboratogy Accogding
to FOCUS Kinetics Using the@nGUi% 001 % AN @ @
Report No: EnSa-12-0576 @ % & S @
Document No:  M-477885-01-1 N < S) S

Guidelines: * FOCUS kinetics (ZOO@I 1) 3 @ N @ @@
GLP: no & @Q @ &
@ Y

AN T I

NS N

A kinetic analysis of soil re51duta 4 (Q‘l th %@rom&)ll d@radatl@ study M-002165-01-1
(Baseline Dossier, KCA 7.1 21 02) was perfmed With theQoftwate KinGUI 2 according to
FOCUS kinetics (2006, 2011) % fo de@% halfclives fagflufe t and its degradation product FOE-
thiadone as well as formath&fract@ or th®degradation pr %oduct @ch are suitable for modeling

purpose. No reliable half-lz atlonxiﬁactlon%ould be derived from the soil residue data for
FOE-thiadone. Therefore, ly th sul% ﬂufégacet @e summa%zed in this dossier.

Executive Summary

The single first order @ the Iﬁest ap roprlag&kmetlc@del @%odehng purpose for the degradation
of flufenacet in th ed 5011 undel@ robieCtonditiéys in ark in the laboratory at 21 + 1 °C and

soil moisture of 75 eld 01ty @) at § bar. &
The calculatedﬁ?f hfge\gﬁf ﬂufen cet W@g 5.0da Q@

& @ & ©©L@’ME<THODS

Soil residue dat‘fa, fro 1c S @deg tlon study M-002165-01-1 ¢ ((Baseline Dossier,
KCA 7.1.2. 1 se% thi udy the degradation of flufenacet was studied in one soil
(sandy loa er ondltlgn t ark in the laboratory at 21 + 1 °C and soil moisture of
75% FC at éﬁl see le 1 I- 11 below).

The l@ analys1s wA@perf rmed c@r’dmg to FOCUS kinetics (2006, 2011) > # using the software
KinG four@fere 1net1t§odels single first order (SFO), first order multi-compartment
(FOMC), hgckey-stick (HS;>DF(S.= double first order sequential) and double first order parallel
(DFOP). Model Anput ets were the residual amounts of flufenacet found in each replicate test
system at eachySampling intef®al. The initial recovery at DAT-0 was included in the parameter
optimization procedgfe) but for optimal goodness of fit, the value was allowed to be estimated by the
model. Values betwgen LOD and LOQ were set to the measured values. All single values < LOD or
non-detected (n.d.) were set to 0.5 x LOD. If they became < LOD / n.d. for a second time the curve
was cut off until a subsequent value > LOQ occurred. The most appropriate kinetic model was
selected on the basis of a detailed statistical analysis including visual assessment of the goodness of

6 Soil residue data of the study M-002165-01-1 were cut off after DAT-32, due to a breakdown of the microbial
activity.
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the fits, chi®-scaled error criterion, t-test significance, correlation analysis and standard deviation. The
DTso values were calculated from the resulting kinetic parameters.

9
II.  RESULTS %@
The single first order (SFO) was the most appropriate kinetic model to cr1be @a‘uor%)
flufenacet for modeling purpose in the tested soil. Table 7.1.2.1.1- 11 sfijomarizgs the results o@t

kinetic analysis. . @
(S S S
Table 7.1.2.1.1- 11: Kinetic parameters for the degradation of f@"enac soilo her aexgpic congltlons for

modeling purpose according to FOCUS é\a . &fg & @‘3}\9
Soil Kinetic DTso  |%hi erkor Dk-test S Q\lsua
Model ! [daysp[ [;3@’ 5. @n@ @gess @
Howe, Indiana 3 SFO 558, | <28 <5 0.603
XN S X
! SFO: single first order V\ﬁ § é}g é @Q &@
2 visual assessment: o = acceptable Q @ % @
3 sandy loam, 21 + 1 °C, 75% FC 1/3 bar (KCA 7. @1 1/02) @ @'

Cut-off of the soil residue data after DAT-32, due to colJ@pse of t}@%crob?&,actlw @
S 9 L @
@ § % ©\ é@
S @
SO, X NCI@@SIO*‘ §\ O
The calculated half-life of ﬂufen@t for @delmgﬁaurpose n soiku nderQagroblc conditions in the dark
in the laboratory was 55.0 days s the teS§ed sorfg © Q @

The results are included in @i%” n@y (@%&degraﬁation\r%es (& fenacet in soil in the laboratory
given in section CA 7.1 @ &
X T O @ N

SR <
o &
Report: @(CA@V L.1408; , S.; 2014
Title: @’@ Kme 10n dation of [thiadiazole-5-!*C]flufenacet and its

s under Aerghi®’Soil Conditions in Laboratory According

adat1on rod
& OC Kin Um@the KinGUI 2 Tool

Report No: o nSa-1 0577 "\
Document No& M- 835@
Guldellnes.@;\ﬁ Ihetic 06, 11) 3 4
GLP: ¢ {0

@ K @ kg

Executm§> Sumn@ary @ ©) %\

A ki anglysis §@oﬂ from two aerobic soil degradation studies M-439105-02-1
(Supplem .1.1/05) and M-440348-02-1 (Supplemental Dossier,
KCA 7.1.2.1.1 @%was e@wnh the software KinGUI 2 according to FOCUS kinetics (2006,
2011) > * to d%e half-Hves flufenacet and its degradation products FOE-thiadone, FOE 5043-
trifluoroethanestlfonieacid and trifluoroacetic acid as well as formation fractions for the degradation

products, which arg8uitable for modeling purpose. Only the results for flufenacet are described here.

The single first order was the most appropriate kinetic model to describe the degradation of flufenacet
for modeling purpose in a total of four tested soils (silt loam, loamy sand, clay loam and loam) under
aerobic conditions in the dark in the laboratory at 20 + 2 °C and soil moisture of 55% of the maximum
water holding capacity (MWHC).
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The calculated half-lives of flufenacet for modeling purposes were 15.8 days (19.7 £ 0.1 °C, 55%
MWHC), 19.9 days, 16.3 days and 14.9 days (all 19.8 £ 0.2 °C, 55% MWHC).
%

L METHODS @

Soil residue data from the aerobic soil degradation studies M-439105-0 %L%(Su n@%Dos
KCA 7.1.2.1.1 /05) and M-440348-02-1 (Supplemental Dossier, KCA@I.2.1:4/06) were use@sf%r
these studies, the degradation of flufenacet was studied in a total of 4 so3 (si] t f@m 1&%” sa@%lay
loam and loam) under aerobic conditions in the dark in the la@atory at 20 ﬂ% C andpoil majsture of
55% MWHC (for details see Table 7.1.2.1.1- 12 below). %@ @@ K\ é&g \

The kinetic analysis was performed according to F OC[@@Lm ics (200@201 19§“ usir{g%%e seftware
KinGUI 2 with four different kinetic models: single first ord&iy (SF irst drder rr@ co ment
(FOMC), hockey-stick (HS, DFOS = double firs order, s@uentl and o blg first ordgr parallel
(DFOP). Model input datasets were the res1dua1@noum§\of flufenacet found ifideach replicate test
system at each sampling interval. The 1n1t1al&grecov at -0 v@ inclggded ingthe parameter
optimization procedure, but for optimal goos of \%ue W d fo be @ymated by the
model. Values between LOD and LOQ w: t to the measyred g@lues smgle@lues <LOD or
non-detected (n.d.) were set to 0.5 x LOR, If th ecangg< LOD.7 n. dv\fyor a sédpnd time the curve
was cut off until a subsequent Valueés occurréd The @iost _a ropriate’ kinetic model was
selected on the basis of a detailed st@ tical aly51 nclud Vlsu ssessaent of the goodness of
the fits, chi*-scaled error criterion, tSést sigal 1can@Q’ correfadion as1s attd standard deviation. The
DTS5 values were calculated fron@j&e res@@ng kindtic para er% \

@ 11 RES{%TS

The single first order i@was t@e app ésrlate kll‘TSIlC madel to describe the degradation of

flufenacet for modeling ed S Talgg 7.1 k 12 summarizes the results of the
kinetic analysis.
g o
Table 7.1.2.1.1- 12: etl gamet n of @enacet in soil under aerobic conditions for
modelj ur cco to US
% e mf : i
Soil ~ Kinetic DT d| chi? error t-test Visual
N § M@I ! [da% [%] Assessment 2
Hoefchen Am Hohens¢h® P SFO - @ 1538 4.8 <2e-16 +
Laacherhof AXXa®>  w_ @ SFO © “N19.9 3.0 <2e-16 +
Dollendorf I1 % 5N N SEOY [~ 16.3 4.7 <2e-16 +
Laacherhof. "w u‘f/mwm% O 149 4.3 <2e-16 +
5 & 0
'SFO: s gle flrst S
2 wsm@essm od © w\’
3 silt £0.1° 5% C(Ie%71211/05)
4 loamy sa g™ c, 5@1\% MWH@KCA7 1.2.1.1 /06)
5 clay Ioam@ 8+0.2 °C 5 KCA 7.1.2.1.1 /06)
6 loam, 198+(@ SW@WVHC( A7.1.2.1.1 /06)
§ . CONCLUSIONS

The calculated half-lives of flufenacet for modeling purpose in soil under aerobic conditions in the
dark in the laboratory ranged from 14.9 to 19.9 days in the tested soils.

The results are included in the summary of the degradation rates of flufenacet and its major
degradation products in soil in the laboratory given in section CA 7.1.2.1.



B
: Page 65 of 238
Bayer CropScience RSO
R

2014-03-19

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

CA 7.1.2.1.2 Aerobic degradation of metabolites, breakdown and reaction products

The rates of degradation of the major degradation products FOE oxalate and FOE) sulfonic acid in soil
under aerobic conditions in the dark in the laboratory were evaluated during t @Annex I Inclusion and
were accepted by the European Commission (7469/V1/98-Final — 3rd § 20@%&% The %ollow(r%r)rg

studies are included in the Baseline Dossier: & % @
Annex Point / Reference No Author(s) o & Ygglru/ &Q&men@N [
KCA 7.1.2.1.2 /01 2N 1996 |, M-004Q98201-2
KCA 7.1.2.1.2 /02 FNER \\1995 M- 00%79 02-1
\) o
@ <O S @ %
% @ N

Within the additional route studies of flufenac @(Suoplﬁ@@nent Dossié¥, KC@I .rr A
KCA 7.1.1.1 /05) three new major degradation ucts Were identified, OE—t done, OE 5043-
trifluoroethanesulfonic acid and trifluoroacetic acid@vhich&are a add &&%ed in this
Supplemental Dossier. Furthermore, all form@ﬁ)ute ies ufen& were a%ted regarding
the new identification trigger based on regul@yn (E /2009 and S@JCO/ 11802/2010. Thus,
the degradation product FOE methylsulf%%e is ly a ssﬁs soi grad n product in this
Supplemental Dossier because it was med a e new @entifreation tnﬁggers in aerobic soil
degradation study M-002146-01-1 (@me @sswr K &1 1/()3“@1" hus ght additional studies
have been performed for major @egradat@n p cts @ totalGa ~and ey subrnrtted within this
Supplemental Dossier for the f%fenaceigrenev&fai of ap@oval @ng %ﬂmenyl-UL-”C ]-labeled and
unlabeled FOE sulfonic acid, unlabeled £OE m&thylsul@m l'@’razol 14C]-labeled FOE-thiadone
and [1-'*C]-labeled trlﬂuoroacetlc am@ N % @

Furthermore, updated kl@ 10ns the d%%radatlo%beha% s of major degradation products
in soil under aerobic tiong, ark ithe lakprator ve been performed according to

FOCUS kinetics (200@ 011) &4 to d rive kipetic paramieters gpitable for trigger evaluation, modeling
purpose and environ@ental risk assénent sumiary of @ degradation rates of flufenacet and its

major degradation duct@‘n smicr%the L@ratorgts glv@ section CA 7.1.2.1.

9
Q> > N v
Report: SEKCA 7.2.1.2 108; ;3 2003
Title: a8 Timg-dependent sorplion of K)E5043 sulfonrc acid in soil
Report No: =%, 2229/08> SN Q
Document @0 144§\>0 1-1
Gu1dellr© Q Supp e stu@ to Annex I, Fate and Behavior in the Environment,
N ¢S TV S&}on 7.1.2)
GLE> ye@
@ @

Executwe@nmary @ N

The Ob_]eCtIVC 98 he @dy s to clarify why simulation runs overestimate the groundwater
concentrations PECG ) of F sulfonic acid, as significant lower experimental concentrations of
FOE sulfonic acid were detected in the leachates of lysimeter studies [KCA 7.1.4.2 /01, KCA 7.1.4.2
/05]. Possible exp@atlons might be a time-dependent sorption behavior of FOE sulfomc acid or a
faster degradation of FOE sulfonic acid under aerobic conditions in soil than observed in a former
laboratory study [KCA 7.1.2.1.2 /01].

The time dependent sorption and degradation of [phenyl-UL-"“C]FOE sulfonic acid was investigated
in two soils under aerobic conditions in the dark in the laboratory for 100 days at 20 °C and soil
moisture of 40% of the maximum water holding capacity:
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Soil Source Texture (USDA) | pH! | OC [%]
Laacherhof AXXa Monheim, Germany sandy loam 6.3 1.47
Laacherhof AIll Monheim, Germany silt loam 8.7 0.88
N
: 2N o
'in 0.01 M CaClz N ~ &
o @ S 9
S & Z

The study application rate was 12.3 pg/100 g soil (dry welgl@,o equal&t 0 0. 128%@7{; F %ulfo@ acid
/kg soil (dry weight). \ %

Duplicate test systems were processed and analyzed 0, 3@@ 14, 2§©)6 aﬂi%OO gé@ﬂe@@matmena

In the following those parts of the study are summar@’d w @’Wer erfor@ to mi e rate
of degradation in soil. Parts concerning the evalu@n ofoQ time_d¢pendent sorption are feported in

section CA 7.1.3.2 (study KCA 7.1.3.2 /01) of this'docunient. " S

determined, the recovery of rad10act1v1ty°d@eased to ap 60% of t pphed@’adloactlwty [%

As the study design was not intended to dgferm i @al r@%nal e@anc s @g @%folatlles were
AR] in soil Laacherhof AXXa and to approx: 56°/éAR n @ a@rhof&éi

Extractable residues decreased from -0 t@DAT 1(% fr(@jw 9 @9 4"/@R in soil Laacherhof
AXXa and from 97.8 to 27.8% AR iaSoil La@herh&a I1I. @

© o
Non-extractable residues increasédfrom @T 0 to\DAT 100 froh 2.1 to%@ 7% AR in soil Laacherhof
AXXa and from 2.2 to 28. 4% AR in s Q aac@ﬂwf % Q @

The amount of FOE sulfo ac1d rea dxﬁ‘orn D}T 0°¢Q%A <100 from 12.23 to 3.46 pg in soil
Laacherhof AXXa and f in s%&aac@hof IK

The experimental dat@ere klﬁetlcal evalwd acc&ng )é@e Single First Order kinetic model in

order to derive hal es for_ OE @M cal d half-life was 62 and 60 days in soil
Laacherhof AXXa and HI pect i¥gly. Thgse half-lives are significantly shorter than
those found in z?ﬁ??earhe{ stud

CA 7@’ 2.1 2@)1] ere only weak degradation of FOE sulfonic
acid was wln t soils after (DT5 ween 189 and 270 days). However, in that
former study~it cognizgd thatGhe sm@nmsuﬁie during test was too low and that an approx. 3-
fold higher apphe{ﬁgon rate was u@:d \

rather sho 1f- @@s er aero, n in soil are the most plausible reason for measuring
much lowerpeak cent ns ofest item in the leachates of the lysimeter studies than that expected
by mode@ng cal atlol@wnh th@éarheput parameters (longer half-lives).

@ @ @lATERIALs AND METHODS
@ N

A. MATE REALS é\a =
S
T @
1. Test Item %
[phenyl-UL- 14@}‘ OES5043-sulfonic acid ammonium salt (report name ': FOE sulfonic acid)
Batch No #C-606B
Specific activity 2.66 MBg/mg
Radiochemical purity > 98% HPLC with radioactivity-detector

These results %ﬁrly catex@ glme dependent sorption behavior of FOE sulfonic acid , but
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2. Test Soils

The soils (Table 7.1.1.1- 3) were sampled freshly from the field (upper horiz

of 0 to 20 cm) and

sieved to a particle size of <2 mm. The soils were taken from agricultural areggjrepresenting different

geographical origins and different soil properties as required by the guideliness

<

S
. . . S @ O o
Table 7.1.2.1.2- 1:  Physico-chemical properties of test soils QY @
@ D
Parameter %B‘esults&tﬁlits N SRR
Soil Designation Laacherhof AXZa Q 0 TﬁacheQYAHP\
Geographic Location <O . © N UQJ )
City ,&9 @ Q@)nhe %
State North-Rhfag Wes1a @ Nor@ Rhine ®estph
Country rma\;N . S G@lany @
Soil Taxonomic Classification sangjig mixe sic t éamy, %& &s&r{e& typic
(USDA) O Cambidolls 5> grudaffy,
Soil Series (@ formatlon av%@le (33
Textural Class (USDA) & @ndy lc@ﬁ @ % silZjoam
Sand [%] [50 wm — 2 mm] g% 724 @\ é@ﬁy
Silt[%]  [2pm-50pm] O § 26 é’ @ 511
Clay [%] [<2 um] SR S (§ . O 120
pH .92 B S S
- in CaCl, (soil/CaCl, 1/2) > @ ©& ‘%@ N S 6.8
- in water (soil/water 1/ 1&9 AN X O S 7.6
~inKCl Q @% 9 o 63 > XV 7.2
Organic Carbon [% @ ) 1.{%\@ < 0.88
Organic Matter [%{) A & &) @ 1.51
Cation Exchan%@apm@ @ N % 3 @W 9.8
[meq/100 g]@ K~ }@ S
Water Holdi#g Capagit D
max1@ pa& g @J ©© N Q ~<J 36.40
(e HiOwd 10@11 S
Bulk Density‘tdjsturbed) g/cn}ﬁ;lﬂ oY g 25 2.55
Microbial &ﬁnass Q N Q)
[mg micrébial carbén / kg sil DW Q
DA N W @ G’& @ 242 275
DAT 00 @ S) Q" I's 209 195
N>
(g
<ﬁcu &ns: O @ % 8&
DAT after treatmen N DW: dry weight

B. STUD N

1. Experlmel@‘;l Conditions

USDA Untes D@artment ﬁ%Agrlculture

Static test systems were used, consisting of centrifuge tubes filled with soil and closed with cotton

wool.

100 g of the sieved soil (dry weight equivalents) were weighed into each tube and the soil moisture
was adjusted to 40% of the maximum water holding capacity (MWHC) by addition of de-ionized
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water. The untreated test systems were closed with cotton wool and equilibrated to study conditions
for at least 1 week days prior to application.

%
The study application rate (SAR) was orientated on the lowest concentrati%%bf FOE sulfonic acid
used in the former batch equilibrium study (KCA 7.1.3.1.2 /01), i.e. 0.04 [ E%%ulf@@c acid x
20 mL /6 g soil (DW) = 0.133 pg / g soil (DW). &E 9

The application solution was prepared in acetonitrile/wateg (1:20, {%’3 73 @ of&t% app@atlon
solution were applied drop wise onto the soil surface of theespective tesNystem@smg\%\aplpette
After application the soil moisture was re-adjusted to thg 1n1t1©®alue§§§ 40% WH& sing de-
ionized water and the test vessels were closed with COHO@@E/OOI o @7‘& ©\ @
The test systems (except DAT-0) were incubated un@ aer congditions i@ da @or lays at
20 °C and a soil moisture of 40% of the maximfy WaQr old@ capdcity in.a Wal (-& climatic
chamber. S Ib @

@ Ry N N

N @ S TS
2. Sampling @ Q LN @ @
Seven sampling intervals were distribute Ner thelentire f’u‘ at perl d%r 10(@ays. Duplicate test
systems were processed and analyzed 0 Q%) 14, 56@ rea‘%@nt (DAT).

‘”\9
Microbial soil biomass was determi@at DA@@—O an@AT—é@. N ©@
N \ <G @ ~
3. Analytical Procedures @ Q) A
At each sampling 1nterva1 a so- ca@ b equﬂﬁbrlum sl%m§@st was performed firstly to
determine the time-dependeqt’sorpgi of F sulfohic a@ hep ore, the soils were supplemented
with 100 mL 0.01 M Ca solulé (501 lutiod ratio = 1: 1) an‘&ggltated for 24 h in the dark at 20
°C. Afterwards, supern tan&@) Wer? epara@d by e trlfu@ﬁon and decantation.

Following, the soi @ere extracted@ur tl@s at afabient %ﬂperature using 0.01 M CaCl; solution
(1x), acetonitrile/water (1 £ 1 (g\, or ag&tdnitri onta 2 0.01 M HCI (2x). After each extraction
step, supernatant@gnd sa& ere ::/ rated@b centgijugation and decantation.

The desorp@ solu@n of bat qu11um ﬁmg test as well as the CaCl, extract and the
combined organw@ﬂ extracts we erlzed separately by liquid scintillation counting and
TLC/radlodetecth Thelimit o etec‘u@ (LO for the TLC/radiodetection method was 0.5% AR.
The amount o tabl as determined by combustion/ liquid scintillation counting,.

The 1dent1t®f theq@%% itefiwas e

values with those@@ reference it

<
'dat@d@/ HPLC-MS(/MS) and assigned by comparison of the Re
A
A
@ (g
4. ﬁu@ Evag@tlon @§ ©\
The degraﬁ&tlon netics (?@he t %%uern was determined using the software ModelManager and the
Single First Or net1®nodel Model input datasets were the residual amounts of FOE sulfonic acid

found in each 1cat test sys at each sampling interval. DT50 and DT90 values were calculated
from the resultmg k C parameters.

I1. RESULTS AND DISCUSSION

A. EXTRACTION AND QUANTITATION OF RADIOACTIVITY IN SOIL SAMPLES

Table 7.1.2.1.2- 2 to Table 7.1.2.1.2- 5 summarizes the degradation of [phenyl-UL-"*C]FOE sulfonic
acid as a function of time.
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Table 7.1.2.1.2-2: Distribution of Radioactivity in Soil Laacherhof AXXa under Aerobic Conditions
(expressed in as percent of applied radioactivity; mean value of duplicates)

DAT @’

Compartment 0 ‘ 3 ‘ 7 | 14 | 28 |, 56 ‘ 100° &
Carbon dioxide &5) %@ © @@
Volatile Organic not analyzed @ . g % §9
Compounds S’ S S a %,
Total Extractable Residues | 979 [ 969 | 934P 872 8946 86 [ 204 | '

. \® S
Non-extractable Residues 2.1 | 3.0 @§Q 72 13J(5\ 20.284,30.7 {@ .
Material Balance 100.0 | 99.91.98.4 | 944 | 887 | 788)] 60.10° &

o F Y e
n.d.: not detected, n.a.: not analyzed, DAT: @/s aﬂe&%atmeﬂ& S @ @
. 95 & e
Table 7.1.2.1.2- 3: Degradation of FOE sulfongcid i il LaaGherhofAXXa l*ier Aer6bi ic Conditions
(expressed in pg; single Va& nd {r{lean Valé;@@

® 7 T
NS e
Compound (replicat%@ Of\@ 3 % 7 &\174 %@ §§ 100

AY w2 | 1ze] 119911893 | 91 | 35

FOE sulfonic acid_@A2) 123 | 122 | 11.7| 1] 95N 7.5 | 35
“mean)) 122122 1.8 | 110 | 9% | 7.3 | 35

S) S L 2
DAT: days a@lﬁ@reatm@ @ & S %\
e T O @ N
~ 8 9 N
Table 7.1.2.1.2-4:  Djstvibution of Radigactivi che \IQ? AIII under Aerobic Conditions
ressed i &n as p&@ént o@d T t1V .\ ean value of duplicates)
O 0
P S baT
S Comppund O \ 3 (7 | | 28 | s6 | 100
i@pmp un A
Carbédioxid® ~ © B

°\ not analyzed
Og}nc Valatiles @ @) f\% Y

%talE@table@mdug@ 97.8 [ 94.4 | 90.6 | 86.1 | 74.1 | 55.9 | 27.8
&Non-@%?actakg&\\ eResidud> | 22| 34 | 52 | 65 | 119 | 184 | 284
N Malekial Balance ¢,”  {100.0| 97.9 | 95.8 | 92.6 | 86.1 | 74.3 | 56.2

@ (o3
§ .d.: nc@ected@&.a.: not @lyzed, DAT: days after treatment
S RN
Q
S &
d >
&
v
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Table 7.1.2.1.2- 5:  Degradation of FOE sulfonic acid in Soil Laacherhof AIII under Aerobic Conditions
(expressed in pg; single values and mean values)

DAT @&
Compound (replicate) 0 3 7 14 28 | %6 400° &
AD | 126 | 122119 [ 112 ] 97472 | 34 © @@
FOE sulfonic acid  (A2) 122 | 119 | 11.6 | 11.0 %@ 60962 3.3&% §

mean | 124 | 121 | 1174011 | 9% | 7| 38|

DAT: days after treatment @ ?7;9\ %70% ©\ @
(g

B. MATERIAL BALANCE © ©)

. . NS >, ,
As the study design was not intended to determine total matefial balances, g no \&tlles were
determined, the recovered radioactivity decreased to agp i

prox. 60% of theapplicdradioss
in soil Laacherhof AXXa and to approx. 56‘@R in@ll Lad@herhofAllL; % also ((\
and Table 7.1.2.1.2- 4. N 'S &)
'O @ Y
C.  EXTRACTABLE AND NO T%CTAB&E R@UE@\ @@
Extractable residues decreased from(@AT;O@ D%@OO f@ 975@) 29.4% AR in soil Laacherhof

AXXa and from 97.8 to 27.8% A%in soilx&}achef«]&o NI (@)

.
Non-extractable residues increased fr AT&to D "@00 fr 2.1 ®30.7% AR in soil Laacherhof
AXXa and from 2.2 to 28@% AR @y soil Laacherho AIII@SeeOal@ able 7.1.2.1.2- 2 and Table
7.1.2.1.2-4. ~ S
& & O s S
X T O O N
D. VOLATILIZ@ON& 9 &
| SN 68 @
No volatiles were c@’mm d.withi @his study’ Q
SR & $
Q 0% N RN
E. DEGRADATION OF Q¥ ST@@ Q

N
The amoun g@[phe@%JL-%]FO%@dfon' cid debreased from DAT-0 to DAT-100 from 12.23 to
3.46 pgin soi La@rhof @Xa an fron&l 4 to 3.34 pg in soil Laacherhof AIIIL

@ O A
The experimemédata @%fe kifighicall %yaluate@according to the Single First Order kinetic model in
order to derjv%alf—l for FOE sulfofic ac@
"’ Q

N
Table 7.1.2.@- 6: @gle Kiyst Ordey degridation kinetics of FOE sulfonic acid in soil under aerobic

oy .\“2 .
% @) COH(%%»]OHS for @gger luatlon
é @ § @ DTy DToo k Correlation
< .
L Soil $ ] [d] [d] Coefficient (R?)
L@@ofﬁ@Xa b 61.8 205 0.0112 0.985
Laache AIIl 60.2 200 0.0115 0.986
(g

I11. CONCLUSIONS

[phenyl-UL-*C]FOE sulfonic acid was well degraded in soil under aerobic conditions in the dark in
the laboratory. The calculated half-lives were between 60 and 62 days in the tested soils.

It is concluded that FOE sulfonic acid has no potential for accumulation in the environment.
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These half-lives are significantly shorter than those found in an earlier study (KCA 7.1.2.1.2 /01),
where only weak degradation of FOE sulfonic acid was found in three soils after 100 days (DTso
between189 and 270 days). However, in that former study it was recognize @at the soil moisture
during test was too low and that an approx. 3-fold higher application rate wasQ

Thus, these results clearly indicate that not a time-dependent sorption be 10r of@E SL@)mc
but rather shorter half-lives under aerobic condition in soil are the most s;‘zi?aso me&ggrmg

much lower peak concentrations of test item in the leachates %he lysﬁgleter ies t ected
by modeling calculations with the earlier input parameters (lgnger hﬁkf 11ve‘s& % o\
esfesteske ok é}j o (Ei% \@7 é\j R
& S SRS
Report: KCA 7.1.2.1.2 /07; |, E-M.32013 @0 e? &
Title: Amendment No 1 - FOE sulf ac1d@erob1c§égrad@t10n i our Eﬁean
Soils R AN S IS @ @
Report No: EnSa-13-0442 Ko § g}g O %oy &
Document No:  M-461413-02-1 & @ N @ @@
Guidelines: * OECD Test Guldehﬁg% 3 &7 @@Q % @
GLP: yes W Q \@ @ @@
Executive Summary ©©Q § @’@ @ @@ ©@
The degradation rate of FOE sulfgnic ac1dg\\a soil dggradati@l pro {1t of fitfenacet was studied in four
soils under aerobic conditions r&%@ dar the&aborat@/ for 1@ 0 120 days at 19.6 °C and 54.9% of
the maximum water holding capacity: @ Ko
& Q ~ .9 £
Soil o) & (Hource, Textire (USDA) pH * OC [%l]
Laacherhof AXXa N @ onh%l Gerfaany @ “Yeamy sand 6.2 1.7
Dollendorf I s < | Blankenheim, Germaay” @y°> loam 7.0 4.6
Hoefchen am Hohengeh Baischeid Germangd) QO silt loam 6.1 2.0
Wurmwiese e Q ﬁpnheyﬁ@(}erm&%’ sandy loam 5.0 1.8

\J
9 NS
* pH value wa@nved fm\\rgn aqueous 0.01 M@Clz suspen 10@

A O @Q S @ %
A study applicaﬁ}n rafgvof %@@Lg p dry weight was applied based on a single field

application ratéof flufghacet hectare and a maximum formation of FOE sulfonic acid of
26.3% in a{ nace@erol%é 5011 d datl@udy

The amoynt of E sulfo@c 301 the@ﬁi extracts decreased from study start (DAT-0) to study end
from @ to 33 % ofapplied amow@f% AA] (DAT-120) in soil Laacherhof AXXa, from 94.8 to
2.6% -37)d4w'soil llend@§ II, from 104.6 to 3.3% AA (DAT-120) in soil Hoefchen am

Hohensehan: from 102. 1 5.3"/&@A (DAT-120) in soil Wurmwiese.

The experlmeﬁ§ data @ould well described by a single first order kinetic model for soils
Laacherhof AXXa, lendorf IT and Wurmwiese and by a double first order in parallel kinetic model
for soil Hoefchen %@ohenseh. The half-life of FOE sulfonic acid under aerobic conditions was 73.4,
6.7, 24.0 and 49.8 days in Laacherhof AXXa, Dollendorf II, Hoefchen am Hohenseh and Wurmwiese,
respectively.

It is concluded that FOE sulfonic acid has no potential for accumulation in the environment.
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L MATERIALS AND METHODS
A. MATERIALS
1. Test Item °\%
unlabeled AE 0841914 (FOE5043-sulfonic acid sodium salt; report nal@ FOEsulfoni
Certificate of Analysis: AZ 17486 . & o
Batch Code: AE 0841914 00 1 C86 001 @6 N
Chemical Purity: 86% (w/w) with "F-NMR s § K\
@@ S
2. Test Soils 6;\? @

Four soils were used (see Table 7.1.2.1.2- 7). @so;ls@vere @n frofd a
representing different geographical origin and dl®fent oit properties as r¢
No plant protection products were used for th rev1ow§> yearssThe s@s werg
the fields (upper horizon of 0 to 20 cm) a%ved@ partjgte si <
handling were in accordance to ISO 10381 Q

S
NS R 2N LY
SR
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Table 7.1.2.1.2-7:  Physico-chemical properties of test soils

Parameter Results / Units e
Soil Designation Laacherhof Dollendorf 1l | HoefcH@ am Laacherhof
AXXa Ho%nseh Wugmwiese

Geographic Location S) @ Q @@J)
City Monheim Blankenheim rsc@ %Monh@i\pﬂl
State North-Rhine Noﬂ@ine NorthsRhine orth-Réiine

Westphalia Wegip aliaQ We%halia&g WOQt alia
Country Germany f,@@rmam@ @Emanyf@f &gmmany
Soil Taxonomic Classification (USDA) | sandy, mixed, e IQ&? @my, l@scd é@amy, magj(ed
mesic, Typic meed@ctlve mesic ic
Cambudoll, P frigfTypi & %@dalf o A@dalf
Eutrudept @

Soil Series @ no 1angmation$gva1lab/1® (Q @

Textural Class (USDA) loamy(sand 1(@1) ~ si]&)gjm %sandy loam
Sand [%] [50 um—2 mm] \@ | @ @ 60
Silt[%]  [2 pm— 50 pm] %& 10 é @)@ % 62 @@ 26
Clay [%] [<2 um] §® 6{& 24 (®\ $ 14

pH Q @D X

- in CaCl; (soil/CaCl, 1/2) © i0;\6.2 \‘”\a @@.o o\@él 5.0

- in water (soil/water 1/1) O\@ §) 6.3& © 7.1@ N 63 5.2

- in water (saturated paste) o 6@ L 7.1 @ 6.3 6.3

_inKCl &9 % N L@ T ss 47

Organic Carbon Q[ oI 17 S 4.6, ) 2.0 1.8

Organic Matter ! §y @ V 2.9 © @7@ 7.%\ 34 3.1

Cation Exchange Capggﬁy [meq/?OO gJ4 2 ﬁ@ %@ 11.1 10.4

Water Holding Cap@ty @% %\/ @ & \ N
maximum [g ad 10@ soil "A’« S 48'5Q© ©79.1 54.8 56.3
at 0.1 bar (piR2.0) "/@l\”\ <y 129 @.@ 45.4 33.1 19.8

Bulk Densify(disturbied) [g/cpt] & 49 1.03 1.09 1.17

Microbial Biomass[mg m1cr0b1a1 N

carbon per kg sofhDW] 2%y @ Q@j &Q é
DAT-0 (BI 924 3883 1100 770
DAT- 60&B é 5@17 2116/2057 657/623 476/498
DAT-12 IO+)Q Q °412/399 n.d./nd.? 472/510 367/362

)
ys aﬂ@reatmexﬁ@ RW: dryweight USDA: United States Department of Agriculture

! Calculata%QOM [% @x 1724
2 BIO- sarn es We eft untegatéd, BIQY; Samples were applied with solvent of application solution (400 pL

methanol/water v/v)) @
3 Due to strong d¢gradatign of the te&item in soil “Dollendorf I” until DAT- 37, the study was terminated for this soil
after this time point. @oblal biomass measurements at DAT-120 of this soil were discarded.

B. STUDY D@éIGN

1. Experimental Conditions

The static test system for degradation in soil under aerobic conditions consisted of Erlenmeyer glass
flasks (volume e.g. 300 mL). Each flask was closed with a polyurethane (PU) foam plug allowing free
oxygen exchange.
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For preparation of the test systems, 100 g dry weight equivalents of the sieved soils were weighed into
each flask. Soil moisture was adjusted to 55 = 5% of the maximum water holding capacity (MWHC)
for the individual test systems by addition of de-ionized water, taking into acco@ the water content of
the application solution. The flasks were then closed with PU foam plugs an equilibrated to study
conditions for 3 days prior to application. : S

ys p pp S @\ S 2

The study application rate (SAR) was based on a single field applicatior@ of @fena of 60&?}0@
hectare and a maximum formation of 26.3% of FOE sulfonic @acid in aérobic sei] metalfelism stady M-
002146-01-1 (Baseline Dossier, KCA 7.1.1.1/03), resulting tma nm@lal SA\Nf 3% g F G@%ulfonic
acid per kg soil dry weight. L Q & Gox %o

o

\ K \ @ o
The test item was applied drop wise onto the soil s%ce of the res@tive@t sy@s in@o pL
methanol/water 1/1 (v/v) using a pipette. After ap[i@tion, e tei@essels@ cept@AT-@mples)
were closed with PU foam plugs. ~N

plug QO N S @

@
The test systems were incubated in the @gﬂk fo@o da@g\g at @&6 °C G@nd s% moisture of

54.9% MWHC in a walk-in climatic chambe@ Q Q@ LN @ >
~ 2o @
2. Sampling %& é &@@ @@ Y @@
N
Ten sampling intervals were distrib ovetthe entire in atio@n@rio 120 days. Duplicate
samples were processed and analyzgd 0, ],7,@7, 7%1@/?2 21, 3% 58%@%8 and’ J20%days after treatment
(DAT). Microbial soil biomass w&; deter@lgiped atstart, middle a&@nd fthe study (DAT-0, DAT-60
- 8 <,
and DAT-120°). N S g & Q

At each sampling interval, &encurrenj reco@ samqpt%ges yvé@ prgp@ freshly by fortification of a
representative soil (Laacheghof a) with the {st item at LO%QI%VeI (corresponding to 5% of the

ation ¢3 le corrgspondin@yto 100%° of the nominal SAR). Duplicate
W . . C’) . .
Land proessed in parallel to thgrad@ﬁ@n samples of the respective sampling
: o & RN O
interval for each fo ation level. @; QS Q >

. &

< % @ N
3. Analytiea) Prqc\e@lre S QQ >
The entire @ of test syste Shas Q{traCtree times at ambient temperature using a

mechanical’shaker acet@ﬂrile/\@ter 1/ I@v/v). Fasthermore, two accelerated extraction steps using
a microwave wi@a magnetic stgrer we@\perf ed, first with acetonitrile/water 1/1 (v/v) at 70 °C

and second with methagol/wate@/1 (v) at 5 . After each extraction step, extract and soil were
separated by €entrifygétion approx. in at 4200 x g) and decantation. All soil extracts were
combined, @ade up-to ayfinal v e o400 mL with acetonitrile/water (1/1, v/) and mixed
thoroughly. ©© S) ©© %\

Aliqu§§ of th@omb soilgxtract%gg@é analyzed by HPLC-MS/MS in selected reaction monitoring
mode sing@latrix%atch xtem@ multi-point calibration curves. Concurrent recovery samples
were processed and analvg d an&%gously. The limit of detection (LOD) and limit of quantitation
(LOQ) for HPLC-MS/MS ana%?s of the combined soil extracts corresponded to 1 and 5% of the
nominal SAR, pect'%ely.

The HPLC-MS/Method was validated with regard to linearity, accuracy and precision. The mass
selective detector was operated in the positive electrospray ionization selected reaction monitoring
mode, tuned for the mass transitions of parent and significant product ions. The linearity range of the
mass spectrometer was tested in pure extraction solvent and in blank soil matrix solutions (matrix-

7 only soils Dollendorf IT and Hofchen am Hohenseh 4a
8 except soil Dollendorf II
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matched), covering a range from 1 to 150% of the nominal SAR. Based on these results, an external
multi-point calibration curve was established for quantitation using standard solutions in blank soil
matrix of soil Laacherhof AXXa (matrix-matched), as the observed matrix effédts were in the same
order of magnitude for all investigated soils. @

. RN S
The accuracy and precision of the method was assessed on the basis of t ecov@ates@te
for each soil after fortification with the test item at LOQ level (corres ing#9”5% %fthe n@mal
SAR) and at application rate level (corresponding to 100% ofithe nominal SAR), he ied ples
were processed and analyzed as described for the degradagipn sa@les Tank soil atn&%lutlons
were used to determine the background abundance of the %& 1tem@ the (g@ectlv{@mls S
T O o O & &
S & &
The degradation kinetics of the test item was dete ~.© ned age rdlngto FO@L kl etics (2006) * using
the software KinGUI2 with three different kingtic -N dels: §mgle 1rst order; firsggprder multi
compartment and double first order in parallel?”\\Model ) ut datgy ea¥ets weie the @dua @nounts found
in each replicate test system at each samphr@ terv Tgal rec%wery DAT-§ Was included in

4. Kinetic Evaluation

the parameter optimization procedure, butJfor opgimal g ess @f fit, thgyvalue was allowed to be
estimated by the model. The best-fit klgac modgl’ was &lecte @1 the Basis o @We chi? scaled error
criterion and on the basis of a visual a e%of the g%odne,s\j th@ DT nd DTq values were

calculated from the resulting kinetic @amet@ (f’@ §

Le, R&SULTNND D@CU&@ON\
\ L 6 K
A.  DATA “ @6 O N g @

Table 7.1.2.1.2- 8: Degrzgn of FQE sulfonic aci&in soils tider aerdbic conditions
expr as %
(exp G V S @ N

< N o~ AT
Soil Replicate | 0 & O 1] 21 | 37 | 58 | 86 | 120

Laacherhof K 2 o3 7. 0 [ 992 | 857 | 709 | 58.1 [ 444 | 339
® ‘@

AXXa DB - [103.2) na. Hna. Q)M< 88.9 | 84.5 | 70.6 | 58.0 | 46.0 | 34.0

N Meait | 103.2 n@@ na. | 935895 | 851 | 70.7 | 581 | 452 | 33.9

DollendorfT" &7 | 37 | 95 6@ 392°( 312 | 69 | 37 | na | na | na

: 95.9 |,92.6 5 476 | 226 | 160 | 1.5 | na | na | na

‘“Mean A 94.8891. 5& 5.4 A43.4 | 269 | 11.5 2.6 n.a. n.a. n.a.

—

Hoefchenam ¢y~ A @[ 1042 10 44 | 699 | 564 | 60.7 | 463 | 282 | 129 | 3.6
Hohensel%\ é@ £04.9 g 9§ 757 | 66.4 | 60.4 | 469 | 255 | 152 | 3.1
Niean  |Q04.6 @13 “94.8 | 72.7 | 61.4 | 60.5 | 46.6 | 268 | 140 | 3.3

Wuse ! A @@ 102.9 na\ @rna | 925 | 864 | 78.6 | 582 | 43.1 | 293 | 25.1
X QJ B 1(@4 @ | na | 921 | 855 | 78.1 | 562 | 426 | 296 | 25.6

Mean [02.1 | Gma. | na. | 923 | 859 | 784 | 572 | 429 | 295 | 253

=

DAT: days after @ment O (0% n.a.: not analyzed

B. METHO]%Z&@& IDATION
The HPLC-MS/MS method was successfully validated prior to application of the degradation samples.

The correlation coefficient (R?) of the external multi-point calibration curve was 0.9999. The recovery
rates ranged from 95.5 to 104.0% of applied amount [% AA] for all soils and both fortification levels.
The relative standard deviations for each recovery set ranged from 1.2 to 2.4%, showing a good
repeatability of this method. Background abundance in blank soil matrix was far below 30% of the
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LOQ in all soils and no interference by other matrix components occurred. The combination of the
selective MS/MS detection method used with the preceding HPLC separation leads to a high

specificity of the method. @)
In addition, the extraction efficiency was demonstrated by concurrent - & versssamples at each
sampling interval. The overall mean concurrent recovery was 104.7 &\A (?\j%e frém 95
117.4% AA).

D & \ %Q
C. DEGRADATION OF TEST ITEM @ \
The amount of FOE sulfonic acid in the soil extracts dec@sedfr@l st %staﬁ ]@T 0 study end
(DAT-120) from 103.2 to 33.9% of applied amount /@AA ] i, Soil L )?from 8 to
2.6% AA in soil Dollendorf II, from 104.6 to 3.3% A@)in so@@foefc@n am nd fi 102.1
t0 25.3% AA in soil Wurmwiese. &

°

The degradation of FOE sulfonic acid followe&smg@t (:@%&\kme@s in s§ Laa&h@hof AXXa,
Dollendorf II and Wurmwiese and double fi der imparallgyKineties in sodl oefch@am Hohenseh
according to the lowest chi? error values Al isual a ses%Qntsgable 7 1.2 Ysummarizes the
best-fit results of the DTso and DTy calcigations. é @ Q> w\y @

& @
Table 7.1.2.1.2- 9:  Best-fit degradatli‘ﬁetlcs@FOE sulfonic @lﬂ in s&@unde@j@mblc conditions for

trigger evaluatio ordm@0 FOCOS

% Best-Fit DTso ) D{Y hl error Visual
Soil °k KinetiggVlodek! [dags] | [days] [%] Assessment 2
Laacherhof AXXa SFO, O [, 584 L2438 4D 13 n
Dollendorf 11 QT (Y SFQ 6.7 o~ 223 5.6 +
Hoefchen am Hohenseh Y @ % 24.0. 10538) 5.7 +
Wurmwiese N AR S 4¢.8° | 16353 3.7 +

€ <~ O 0O
I SFO: single first ord§§®FOP dauble fi Q&deri allel%Q @é

2 visual assessment: + ==ood @
O S v
N % \ @ Q
N ©® & #I @CON@SUSIONS
FOE sulfonic ac@a so&degr @on pr@;l of flufenacet was well degraded in soil under aerobic

conditions in the dark@sl the oratoky. The@alculated best-fit half-lives were between 6.7 and
73.4 days in tl@testeé)gblls Q>

Q)
It is conclu@d théOE s&omc @@ hag\g 1o potential for accumulation in the environment.
T @ O A D

@

Report:_ \KCA@I 2. g/lo B < B 203
Title: ulfonicacid: Degradation in Four Aeroblc Soils
Report No: En a-1349p18

Document No: @—467 862-01-1
Guidelines: v OECD Test Guideline No. 307
GLP: yes

Executive Summary

The degradation rate of FOE sulfonic acid, a soil degradation product of flufenacet was studied in four
soils under aerobic conditions in the dark in the laboratory for up to 120 days at 19.9 °C and 55.0% of
the maximum water holding capacity:
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Soil Source Texture (USDA) pH! OC [%]

Hanscheider Hof Burscheid, Germany loam 5.6 2.8

Frankenforst Vinxel, Germany silt loam 42 6.8 1.8

LUFA 2.3 Offenbach, Germany sandy loam g 6.8 1.1
LUFA 6S Siebeldingen, Germany clay & ey 19 4
e L

' pH in 0.01 M CaCl, % R

@o & \ %Q

A study application rate of 419 pg per kg soil dry ht w@ ap l%éd ba, e@’on i gle field
application rate of flufenacet of 600 g per hectare and @naxn&}n for%mn onic %1?1 of

26.3% in a flufenacet aerobic soil degradation study. é\a
The amount of FOE sulfonic acid in the soil extr e%sed fro% study%tart (@T 0) @§idy end
from 102.9 to 4.7% (DAT-91) of applied arnount [‘V ] 1n%§9\1 Haﬁgohel of ff¥m 105.0 to
<LOD (DAT-91) in soil Frankenforst, fro S‘V —120) FA 2.3 and
from 98.5 to 3.0% AA (DAT-120) in soil L 6S. Q

Ro @

A & <)
The experimental data could be well de%*ibed BYa si ﬁrs@er kinetic n&l for all soils. The
half-life of FOE sulfonic acid under bicgeonditions wa .3, @, 63.9%and 11.9 days in soil
Hanscheider Hof, Frankenforst, LU}@ 3 ar@ UFA%S re@ctiv@@ @

S
It is concluded that FOE sulfomc@ld ha@o poterﬁﬁal for z%’cum%@mn in the environment.

L @?ﬂ @ALS MD I\%ET 0@

L
A.  MATERIALS @y@ @ VCQ S o \%

1. Test Item @Q & & R ©@ @}

unlabeled AE 084®14 (@504 ulfon de s@g%m @repor‘t name ': FOE sulfonic acid)

Certificate of A@lyms A@ N

Batch Code: °s, % —01 02Q @

Chemical J@y: Ci@&7 6%@/w) V}%h 19F- Ji@R
2. Test Sonlg % @ < C&

Four soils w@ used@see Table 7.1 O) The soils were taken from agricultural use areas
representinﬁg\liffer geo&aphlca i gin different soil properties as required by the guidelines.
No plant protectic@producls wergQised forthe previous 5 years. The soils were sampled freshly from
the fiel uppel@ior(lj@g of 0 020 ¢ nd sieved to a particle size of <2 mm. Soil collection and

handlpg weregn acc nce t@ ISO 19381-6.
e O
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Table 7.1.2.1.2- 10: Physico-chemical properties of test soils
Parameter Results / Units e
Soil Designation Hanscheider Frankenforst LUFA@3 LUFA 6S
Hof R S o <
Geographic Location S) @ Q @)
. : . AN @
City Burscheid Vinxel Q‘}% enb@%’ ebeldingen
State North-Rhine NorthiRlrine |4,  Hesse § %ﬁ
Westphalia Weggphalia S " N Palatinate
Country Germany ﬁ&rmany@ aﬁ@xermany Qp f’&grmany
Soil Taxonomic Classification (USDA) loamy- r@flfor ation @nforn@\%n «@ffnform@}fon
skeletal, 3\4 avai%’e avail@y Q" available
mixed, & . @) gﬁ g
S N
serplactlveQ N N @ @
mesic Dystric W R & & @
Eutrgiéat D O @ ..P§
Soil Series @ R I@ﬁformaat%n ava@ble Q@ 7
Textural Class (USDA am & sHploam 2 néd¥ loa cla
il T NPHES NI ’
Sand [%] [50 um — 2 mm] % 42 30 @ N 63 9 35
Silt[%]  [2 pm— 50 pm] ©Q § 2 § 19 Q@Q 23
Clay [%] [<2 pm] q N 'y A 5, Q0 42
pH 9| O S S
- in CaCl; (soil/CaCl; 1/2) S § 5.64, 9 68 Q @ 6.8 7.0
- in water (soil/water 1/1) %o @ @ LY (27BN SRR 7.2
- in water (saturated paste)gy@ Q& @5.8 & %6 9 %\ 7.1 7.1
-inKCl @% @ | 530 | De. zé;\ 6.7 6.6
Organic Carbon 28, 1.1 1.9
Organic Matter ' h©> @ 48 R {> @ 1.9 33
Cation Exchange Capacity @%q/ IOQ@ @5/0.8 O @b 54 8.9 21.5
Water HoldlngQC%Qacny N &) ©© R
maximum 20 a@@ g SQQDW] 9 64 @ 56.7 39.3 48.3
at0.1bar pF2.0)1%]  © SN 30.5 17.8 32.8
Bulk Density (disx@)ed) [gom’] @ | ©1.04 1.15 1.28 1.22
Microbial Bio %robi%
carbon per %1 D é@
DAT-0 (BI®-) @O 1065 398 957
DAT-5§ (BIO- @Oﬂ %§3/787 999/1024 736/671 1305/1019
D/\%@Z (BIO- /BI%@ & @601/566 800/757 227/242 984/875
& Y ©
DAT: days After tre ent QDW @r\welght USDA: United States Department of Agriculture

methanol/water 1/1 (v

@

! Calculated as Q o@%
2 BIO- samples gre appléed with 20 L water, BIO+ samples were applied with solvent of application solution (400 pL
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B. STUDY DESIGN

1. Experimental Conditions @@)

The static test system for degradation in soil under aerobic conditions consi$ted O%F;flenn{yer glass
flasks (volume e.g. 300 mL). Each flask was closed with a polyurethane (@ foar@ g allowing @5@6

oxygen exchange. @ v

For preparation of the test systems, 100 g dry weight equlval@% of th&slev%%lls @ Wekggged into
each flask. Soil moisture was adjusted to 55 £ 5% of the 1mun@vate *holding sapacity \MWHC)
for the individual test systems by addition of de- 1on1zed@ater fl wer n clasgd with PU
foam plugs and equilibrated to study conditions for 3 %@ prlo&tp appli@tion. § @ é%

The study application rate (SAR) was based on a 51%@ ﬁqld@pphcn ra ’f ﬂufer@cet 0@60 g per
hectare and a maximum formation of 26.3% of F(@ sulfeg% acichin aerobic soil rfigtabolisti study M-

002146-01-1 (Baseline Dossier, KCA 7.1.1. 1/ , resul t[% mm@ 44 g E sulfonic
acid per kg soil dry weight. The actual SAR @419 oni¢:acid p%kg soﬂ@ weight

The test item was applied drop wise on OMhe s surf esp ective tes@ystems in 400 pL
methanol/water 1/1 (v/v) using a plpette% fter a hc eg VeQe s (ex@pt DAT-0 samples)
were closed with PU foam plugs. ® @@ %
The test systems were 1ncubated©1n gliﬂ& dark\%r 1?@ ays ©19 9\%) and soil moisture of
55.0% MWHC in a walk-in chgnf@l: chargber.

2 <§ Cb

2. Sampling R @© &/ °\ f@ &

o

Nine sampling intervals g¥¢re di &ibute@ver the entire 1ncuba4§9n perlod of 120 days. Duplicate
samples were processe d and®zed 0,2, 4, 7,94, 3Q§8 91and 120 ° days after treatment (DAT).
Microbial soil b10m {Sywas d&%rmu&d at start, middle an%@ld of the study (DAT-0, DAT-58 and

DAT-120 <

Y o N RS
At each samplntfg) intery. ent overyGdamples were prepared freshly by fortification of a
representativg-3oil (L&@\A 2 3) with tiestest item at level (corresponding to 5% of the nominal

SAR) and cat@ate 1 (corggspondipg to 160 of the nominal SAR). Duplicate samples were
prepared and processed in parallel to the d@grad&tlon samples of the respective sampling interval for
each fortlﬁcatlolﬁevel @ @

3 An@%cal cedﬁgges § <

The entige soﬂ@each @st s e% extracted three times at ambient temperature using a
mec | shaker and @etomtrlle/wat /1 (v/v). Furthermore, two accelerated extraction steps using
a mlcﬁav With a {Aagnetic stirrepWere performed, first with acetonitrile/water 1/1 (vA) at 70 °C
and second with methanobyater A (v/v) at 50 °C. After each extraction step, extract and soil were
separated by centfugatidw (approx. 10 minutes at 3480 x g) and decantation. All soil extracts were
combined, fm@ with”interggl standard solution, made up to a final volume of 400 mL with
acetonitrile/watér (1 4%\//\/) and mixed thoroughly. The nominal concentration of the stable-labeled
reference item use internal standard corresponded to 10% of the nominal SAR after addition to the
combined soil extracts (test item equivalents).

Aliquots of the combined soil extract were analyzed by HPLC-MS/MS in selected reaction monitoring
mode using calibration curves in acetonitrile/water 1/1 (v/v) and a stable-labeled reference item as

% Only soils LUFA 2.3 and LUFA 6S



B
: Page 80 of 238
Bayer CropScience AR
R

2014-03-19

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

internal standard. Concurrent recovery samples were processed and analyzed analogously. The limit of
detection (LOD) and limit of quantitation (LOQ) for HPLC-MS/MS analysis of the combined soil

extracts corresponded to 1 and 5% of the nominal SAR, respectively. @@)

The HPLC-MS/MS method was validated with regard to linearity, accurae@é%nd pf%isron «The mass
selective detector was operated in the positive electrospray ionization selected tron@omt@@g
mode, tuned for the mass transitions of parent and significant product i iops: % §

The linearity range of the mass spectrometer was tested i @ure so%/ent %&,\multl@)mt calibration
curve was established by plotting the nominal test item, conc ratro&\'ersusr@ﬂe c&g}spondmg
detector responses of the test item and the stable-lab refexgnce 1t&1 use s intefral standard
covering a range from 1 to 150% of the nominal SAR«_ v @ @

@ <
The accuracy and precision of the method was as 0&%’6 ba&& of thekrecov: rates
for each soil after fortification with the test 1tern LO evel (torresponding 10:3% ofyitic nominal

SAR) and at application rate level (correspondifig to 1Q8% of t@ﬁoml SARJpThe fgititied samples
were processed and analyzed as described the rad @1 sam&es B soi trix solutions
were used to determine the background abug nce@f the .4. item g%the re@}cctrve soils.

- . \ 9
4. Kinetic Evaluation Q Q % Q @

The degradation kinetics of the test@©m was@ete fRed a@dmg@FOC@%’ kinetics (2006) 3 using
the software KinGUI2 with tlé%e drff@rt kingtic mddels: sinple fitst order, first order multi
compartment and double first e llel. Model igput datasets were'the residual amounts found
in each replicate test system at each lingGn ervar\%ze initial recdugry at DAT-0 was included in
the parameter optimizationgiocedufe) but %@a;optrrﬁal gadntss of Tit, the value was allowed to be
estimated by the model. bes km@ mode] was selscted ©n ‘the basis of the chi® scaled error
criterion and on the basigof a viéia ass% ment @the nes %f e fits. DTso and DTy values were
calculated from the r&)@mg kinetic p@‘amet@r\\y @

Q “II R@LT 1§CUSSION
A.  DATA. \y;\ &

Table 7.1.2.62% 11: Q@%’ﬂdﬂ& of F@ sulfm@’ acid ffwsoils under aerobic conditions
d tage SRappl t[% AA
%expreg\sﬁe as p%en age@ pp 1@&amoun [% AA})

R S RN SN > DAT
soil . O | Regeate |0 KB Joua 7 14 | 30 | s8 91 120
HanscheidéoHof | <A 10138 9&3 D922 | 88.6 | 765 | 533 | 224 4.7 n.a.
% @© g O 10@? 10&0 983 | 859 | 762 | 51.8 | 23.1 4.5 n.a.
D Mdan | 1029 | 10071 | 953 | 872 | 763 | 525 | 233 4.7
Frm{enf@@ @ﬁ @03.1 7.8 | 842 | 739 | 663 | 451 [ 142 [ <LOD | na.
%, B Q 102§ 983 | 854 | 714 | 69.5 | 456 | 13.6 | <LOD | na.
A\ Mead | 10 98.1 | 84.8 | 72.6 | 67.9 | 453 | 13.9 | <LOD
LUFA23 A Q25| 996 | 948 | 915 | 877 | 72.8 | 533 | 364 | 274
@% 98.0 | 100.1 | 954 | 893 | 89.0 | 73.6 | 527 | 375 | 276
@Mean | 100.2 | 99.8 | 951 | 90.4 | 883 | 732 | 53.0 | 369 | 275
LUFA 6S A 989 | 914 [ 86.6 | 80.1 | 76.8 | 642 | 37.7 13.8 25
B 98.0 | 974 | 927 | 778 | 794 | 645 | 372 11.7 3.6

Mean 98.5 | 945 | 89.6 78.9 78.1 64.4 | 375 12.7 3.0

DAT: days after treatment n.a.: not analyzed
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B. METHOD VALIDATION
The HPLC-MS/MS method was successfully validated prior to application of t@@%iegradation samples.

For quantitation multi-point calibration curves with a stable-labeled referen %item 'nter@s‘[anc@}d
were established using standard solutions in pure solvent, with conela§ coefficients (R*) rarfging
from 0.9992 to 0.9999. The recovery rates ranged from 93.6 to 112.1%@f apph@’ am L‘%@ [% @] for
all soils and both fortification levels. The relative standard @Vlatlor% for %h re ry set ranged
from 1.1 to 3.1%, showing a good repeatability of this {Hdd. B@kgrouﬂd abuce in“blank soil
matrix was far below 30% of the LOQ in all soils and @g 1nter enceb atrl mponents
occurred. The combination of the selective MS/MS det@étlon mg\hod @d w e p e dm@&PLC
separation leads to a high specificity of the method. @ @

In addition, the extraction efficiency was dem@trat \by c&gcurrent recov ‘&» S at each
sampling interval. The overall mean concurgent re@ IOI@A o ange& m 95.9 to
109.5% AA).

§ R Q@ 5 @ @’
C.  DEGRADATION OF TEST ITEM S 2 & v\y @

The amount of FOE sulfonic acid in th@ll @{acts de%ease@?om s@y stan@%AT -0) to study end
from 102.9 to 4.7% (DAT-91) of ied a@ount [% AA % soil ‘Hansche{der Hof, from 105.0 to
<LOD (DAT-91) in soil Frankenforst, fi st 100, 0N0 27 T&Q in soil LUFA 2.3 and
from 98.5 to 3.0% AA (DAT- 1g\o§ﬁn s0i EgUFA 6S:

2 Q @
The degradation of FOE sulfgnic ac@ollo & sm@\ﬁrs‘[ er kl in all soils according to the
lowest chi2 error values ﬁmua assesspents. Table 7.1°2,1.2- %ksummarlzes the best-fit results of
the DT50 and DT90 calc, 10ns@ @ N

Table 7.1.2.1.2- 12: Beﬁ?t degr%latlol&kmetlcs%f FOE ﬁomg& in soils under aerobic conditions for
er evaluano&@cor(@to F(i

Q @i@ "Be @,§ DTso DTso chi? error Visual
@%’) ‘N ine odel Q ] [days] [%] Assessment 2
HanscheidegHfof 7 & QOSFO $ 90.7 3.2 +
Frankenforst R © N SEQ Y [TW21.8 72.4 6.4 +
LUFA 2.3 < N @ SKO 63.9 212 1.5 +
LUFA 6S j\g S N f$ﬁo 119 39.4 6.5 +

N
' SFO: s1ngl@rst ordQ@gFOP%uble er 1n@rallel
2 visual gssment@@ good @ %
§ @ @@ @
N
N @ @II CONCLUSIONS

FOE sulfonic agid)a soj egrad%on product of flufenacet was well degraded in soil under aerobic
conditions in dar in the %boratory. The calculated best-fit half-lives were between 11.9 and
63.9 days in the test ils.

It is concluded that@i OE sulfonic acid has no potential for accumulation in the environment.

skeskoskoskok
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Report: KCA 7.1.2.1.2 /06; |l M.; 2012
Title: FOE methylsulfone: Aerobic Degradation in Four European Soils
Report No: S11-03808 @
Document No:  M-443658-01-1 & .
Guidelines: * OECD Test Guideline No. 307 Q\ @\ @& 2
GLP: yes aEY

Executive Summary S 8 RS é N

The degradation rate of FOE methylsulfone, a soil degrax@@%on @uct Nufe aset Wag}tudled in
four soils under aerobic conditions in the dark in the lab@ ory fQr up t 120 da at 19@C a%SS +

5% of the maximum water holding capacit v
Y & P, @@ S @
Soil Source f%& TextureXUSDAS., | pH ' Q€ [%]
Laacherhof AXXa Monheim, Germany> A lg@%y sand (@ﬁ @y 1.7
Dollendorf II Blankenheim, ffermany-d)y  loam © 071.0 4.6
Hoefchen am Hohenseh Burscheid, Gertnany R | ~Psiltloam  »L 6.1 2.0
Laacherhof Wurmwiese Monheim, sGermany € Ssandy Joam @ 5.0 1.8
O 7N 7
I pH in 0.01 M CaCl> @ & AN @ Q" @@
O 9 © SERSER
A study application rate of 81.%ug p &kg 5011 eight was appk@% based on a single field
axim

application rate of flufenacet O%OO § hectat -\ and a5 fon@tlon of FOE methylsulfone of
t

6.6% in a flufenacet aerobic 8@1] deg dy \

The amount of FOE me sulf 1n @011 e§gacts creas d%om study start (DAT-0) to study
end from 94.0 to 11 4° AT-$80) of applied amountdyyo AARI % soil Laacherhof AXXa, from 102.5
to 5.8% AA (DAT- soil %ollen@rf 11, from 106@to 1 @) AA (DAT-120) in soil Hoefchen am
Hohenseh and fro @&9 4‘7 -120) irxsoil écherhof Wurmwiese.

0

The expenment@ data\Quld well escrlb@by a single first order kinetic model for soils
Laacherhof endQrf II an rhof wiese and by a double first order in parallel
kinetic model for Hoefshen a@ ohe%h The half-life of FOE methylsulfone under aerobic
conditions was 43, 23.3, 40.9 and 96.1 days in,soil Laacherhof AXXa, Dollendorf II, Hoefchen am
Hohenseh and kﬁ%&cher}@&Wuese Lesp CCU&’

Itis conclu‘c@@ha‘c f@% mgéhylsulf @otennal for accumulation in the environment.

@ @ Ma@T’ERIALS AND METHODS
@

§ :’]Q @RIA!? @ )
S Q\
1. Test Ite 69

unlabeled FOE meth lsulfone@

Certificate of Anal@ : AZ 15999

Batch Code: @ BCS-C062475-01-01
Chemical Purity: 97.2% (w/w)

2. Test Soils

Four soils were used (see Table 7.1.2.1.2- 13). The soils were taken from agricultural use areas
representing different geographical origin and different soil properties as required by the guidelines.
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No plant protection products were used for the previous 5 years. The soils were sampled freshly from
the fields (upper horizon of 0 to 20 cm) and sieved to a particle size of <2 mm.

%

Table 7.1.2.1.2- 13: Physico-chemical properties of test soils &@

Parameter Results / Unigs. SIS &

Soil Designation Laacherhof Dollendorf II H@chen?&m Laacherh&?

AXXa oh@ns@? < Wurmw

Geographic Location @© N SN
City Monheim Bla@enhei@@ &{l%cheidéﬁ %&heim
State North-Rhine %&Hh Rhige &rth- @nh- ine

Westphalia b estla est a O Westhalia
Country Germany D Ge@ y @ Germany Gg@any
GPS Coordinates N 51°04.6 502 22.899 N 5T®04.008, [ N 63° 04.857
E 006° 53.51 EQ07° 06.87' | E©06° 55.251'
Soil Taxonomic Classification (USDA) | sandy ed, feamy, miXed, amy, mixed,
mesigypic mes1@T ypic (fy “mesic Typic
Cei’mbudoll& A@ldalf Argudalfs
& O O
Soil Series Qﬁ) D no y&qfojrmat@valla@
\) . V/

TexturalOCIass (USDA) ¢l loam@andy\\/@ Q fll@fé(m sandy loam
Sand [%] [50 pm — 2 mm] %\84 N 8 © 22 60
Silt[%]  [2 um—50 um] & 9 G 10 28 N 62 26

) S Y A L9 o,R
Clay [%] [<2 um] Y 6O Rk 24 O 16 14

pH @ D) Q\ o\

- in CaCl; (soil/CaCl; 1/2) Q& @6.3 ©§ @ 7.1 \% 6.3 5.2

- in water (soil/water 1/1@ &@ V 6.4 %) 7. 6.3 6.3

- in water (saturate) O @2© u’i.j 5.8 4.7

-inKCl &2 &I S 6.1 5.0

Organic Carbon © o\ QJ @ 1.7 Q 4.6 2.0 1.8

Organic Mattg{\ Lo ©) 2.9 &@ 7.9 34 3.1

Cation Excl{ange Ca@f’fy [m@bl 00 gE; 19.5 11.1 10.4

Water. Holding Capagity @ @} N
maximum [g I% ad 1 soil PW & 48.50Q 79.1 54.8 56.3
at 0.33 bar (pB2.5) [;g@ RS A@ 108 35.1 20.9 15.6

Bulk Densipydistured) [g/d’] ), B9 1.03 1.09 1.17

Microbi ioma@}%g mic}\bj’bial 0@6n per 00 g soil DW] 2

10- 204.4 447.4 229.9 196.3
8( =/ BI ((:? ) 182.0/175.6 447.4/446.9 186.5/198.8 131.0/153.4
DAT-12®(BIO- /BIO+) 138.6/123.2 421.7/405.2 141.4/166.9 100.8/103.9
DAT: days after téatme USDA: United States Department of Agriculture
DW: dry weight GPS: global positioning system

! Calculated as OM @E OC [%] x 1.724

2 BIO- samples were left untreated, BIO+ samples were applied with solvent of application solution (198 uL
methanol/water 1/1 (v/v)).
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B. STUDY DESIGN

1. Experimental Conditions @@)

The static test system for degradation in soil under aerobic conditions consi$ted o%\l%rlenn{yer glass
flasks (volume e.g. 300 mL or 250 mL). Each flask was closed with cotto@ool alfpwing frge ox
exchange. @@ %

For preparation of the test systems, 100 g dry weight equlval@% of th&slev%%lls @ wekggged into
each flask. Soil moisture was adjusted to 55 £ 5% of the 1mun@vate “holding sapacity S\ MWHC)
for the individual test systems by addition of de-ionized v@ter Ih re t ;1?(':1056@9 ith cotton
wool and equilibrated to study conditions for 5 days pr1 0 apj %atlon@ § § é%

The study apphcatlon rate (SAR) was based on a sing @ ﬁqld@pphc@n ra ’fﬂufegfce‘c 0@60 g per
hectare and a maximum formation of 6.6% of FO@neth s%lfone&n aeroblc soil abol study M-

002146-01-1 (Baseline Dossier, KCA 7.1.1. 03) mg nal 4 png FOE
methylsulfone per kg soil dry weight. The ac as 8 ﬂéylsulfor@_per kg soil dry
weight o\

The test item was applied drop wise GE%&@ the s@ sur; a(é?% of § re tO\\ﬁve t@ systems in 198 puL
methanol/water 1/1 (v/v) using a pip@ Aft@appllcatlon @test els @ept DAT-0 samples)

losed with cott 1. .
were closed with cotton woo < \ 5 § -
The test systems were incubaté®in thé}ﬁark for 120 days at9.7 @\and soil moisture of 55 +
5% MWHC in a walk-in climati¢’cha é %@9 @

& &©®& N Q@J) OQ

Ten sampling intervalgswere d@%bute?over fhe ,@’ inc %tlon period of 120 days. Duplicate

samples were proc@ and a%alyzeQO 1 , 2,0, 13@ 1092 and 120 days after treatment
b §

2. Sampling

(DAT). Microbial ass was @ete d afterrriv the s011 at the test facility and at start,
middle and end of the st post har dh AT@ AT<S8 and DAT-120).

At each sa 1n oncurre co ery sa were prepared freshly by fortification of a
representat%ﬁ% 011 che A with @ e tesg item at LOQ level (corresponding to 5% of the

nominal SAR) and”22-fold LOQ Ievel’ Q(g:orre ponding to approx. 110% of the nominal SAR).
Duplicate samggees we ..{7-‘ an roce@ in parallel to the degradation samples of the

respective sa ng 1\&? fach 1ﬁca&)n level.
¢ S

3. An@?tic@oce@es

The %‘% soil Qdf eachy test systern @’as extracted three times at ambient temperature using a

mechagiical §@ceto 1le/w r 4/1 (v/v). Furthermore, two accelerated extraction steps using
a mlcrow were perfi fiest Wlth acetonitrile/water 4/1 (v/v) at 62 °C and second with
methanol/water (v ‘Z%u 50° @ After each extraction step, extract and soil were separated by
centrifugation decantation@All soil extracts were combined, mixed thoroughly and the volume

was determined. @

Aliquots of the cor@ined soil extract were analyzed by HPLC-MS/MS in selected reaction monitoring
mode using matrix-matched external multi-point calibration curves. Concurrent recovery samples
were processed and analyzed analogously. The limit of detection (LOD) and limit of quantitation

19 only soil Laacherhof Wurmwiese
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(LOQ) for HPLC-MS/MS analysis of the combined soil extracts corresponded to 1 and 5% of the
nominal SAR, respectively.

%
The HPLC-MS/MS method was validated with regard to linearity, accuracy 484 precision. The mass
selective detector was operated in the positive electrospray ionization se@%’ed r&axcfion monitoring
mode, tuned for the mass transitions of parent and significant product ion&% @ @

v
The linearity range of the mass spectrometer was tested in pure extr, g@on s&l@nt ax&ﬁn bl@ soil
matrix solutions (matrix-matched), covering a range froo 200‘% of the nomifidl SAR Matrix
effects between 0 and 13% were observed in the tested soits; therefQre, ex@iﬁaal mu@"—poim\\ﬁilibration
curves were established using the respective matrix mat%ﬁ standard sofution f§ach mgb o
N @

The accuracy and precision of the method was asse@ on asisspf the erygrates dined
for each soil after fortification with the test item OQ-devel (celyesponding ta 5% of Q)&
SAR) and at 22 x LOQ level (corresponding to 11 o nomjfial SAR). The fied ggmples were
processed and analyzed as described for the degradatigr sam@és. Blap soil@aatri%o utions were
used to determine the background abundanc@ the t@ 1tehe re%ﬁsectiv@oils. >

N S @f@ @é” . &9@ @

The degradation kinetics of the test i was @ﬁtermine% accgiding }(@CU inetics (2006) 3 using
the software KinGUI2 with three differef’ kingti® modejs: si@ firstt prder, first order multi
compartment and double first ord%‘in patgﬁel. Madél inpfiy datasét® werésthe residual amounts found
in each replicate test system at-gach sa ing ipterval. Zhe initigd>recovery at DAT-0 was included in
the parameter optimization procedureyybut foSpptimal,goodness® of fiththe value was allowed to be
estimated by the model. T est-fifkinetic\model “was seléGed on the basis of the chi? scaled error
criterion and on the basis vis sse@ent of the good}ess oﬁ%le fits. DTso and DTy values were
calculated from the remﬁG kin@i¢ paraxpeters. © @@ &\

S
©©© Q%H. %@%RES@TS i@ DSSION
A paTAg L © § QQ >

Table 7.1.2.1@!: @dat% of FOé@eth&ﬂfone i@ ils under aerobic conditions
AN

resse@ %

4. Kinetic Evaluation

& 2o @ [N DAT

Soil %L Re@p?% @ %‘k ' SEI 13 27 | 61 70 | 92 | 120

Laacherliof - 927 @ 8 |47 | 903 | 83.6 | 69.5 | 356 | na. [ 213 [ 125

Axxy | B 95.3@< 99.0 ©103.7 | 885 | 823 | 67.1 | 384 | na | 207 | 103

AOMean®| 940°] 974 99.2 | 89.4 | 829 | 683 | 370 21.0 | 114

) A | 107.6 {1001 | 105.8 | 88.6 [ 73.7 | 48.1 | 122 [ na | 45 | na

Do dorf@@ 974 (985 | 990 | 878 | 731 [ 499 | 137 | na | 70 | na
ean~CP102.5 99.3 | 102.4 | 88.2 | 73.4 | 49.0 | 138 5.8

Hoefchen am (1) A7 | 1013 1033 [ 96.1 [193.9 [777.7 [ 66.0 [ 409 [ na. | 295 [ 13.0

Hoherseh N B 1955 | 109.4 | 94.1 | 89.0 | 81.6 | 704 | 41.0 | na | 208 | 154

n | 1064 | 1064 | 951 | 91.4 | 79.7 | 68.2 | 41.0 252 | 142

Lonchethor | @ A 102.6 | 1004 | 958 [ 1026 | 894 | 79.7 | 722 | 682 | 55.9 | 37.5

Wurmwiese B 1027 | 105.9 [ 1022 | 958 | 89.2 | 76.1 | 71.5 | 543 | 51.7 | 414

Mean 102.7 { 103.1 [ 99.0 | 99.2 | 893 | 779 | 71.8 | 613 | 53.8 | 394

DAT: days after treatment n.a.: not analyzed



B
: Page 86 of 238
Bayer CropScience RO
R

2014-03-19

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

B. METHOD VALIDATION
The HPLC-MS/MS method was successfully validated prior to application of the@/r)degradation samples.

The correlation coefficient (R?) of the external, multi-point calibration curves were between 0. 9971
and 0.9997. The recovery rates ranged from 89.1 to 108.2% of applied adiount [ ] all s

and both fortification levels. The relative standard deviations for each re¢gvery set ranged from 1B to
3.3%, showing a good repeatability of this method. Background abundéhce ;n@fank { was
far below 20% of the LOQ in all soils and no interference b ther matrix e&%pone@ occu:sgpd The
combination of the selective MS/MS detection method use& ith t N recex g HP(E“'C sep%?ﬂon leads

to a high specificity of the method. @ .
‘5& @ "

In addition, the extraction efficiency was demons ed b ent rery @pl 4t each

sampling interval. The overall mean concurrent recQzery ran d frO 3 Q ) 16 4% @@J

C. DEGRADATION OF TEST ITEM @ &@

The amount of FOE methylsulfone in the extra‘c{% dec S ed fro stu staIT T 0) to study

end from 94.0 to 11.4% of applied amounty% (DAT At 0) 1n<z?g911 Laa@erho AXXa from 102.5

to 5.8% AA (DAT-92) in soil Dollendo fron@06 4 114.2%RA (D%T 12 soil Hoefchen am
Hohenseh and from 102.7 to 39.4% AAQ AT@ZO) in soil Laat\zlglerho@ e

\
The degradation of FOE methylsulfgde foltawed sifgle ﬁr@@rder etics if¥50ils Laacherhof AXXa,

Dollendorf II and Laacherhof W@gmvwe &and double firs orderin par&]%} kinetics in soil Hoefchen
am Hohenseh according to theNowe Valu@and al assessments. Table 7.1.2.1.2- 15
summarizes the best-fit resulsfggof the§ s0 and 't Tgoc%l ulat@gs @

N
Table 7.1.2.1.2- 15: Bes@grad n km@:s of FQE me@y]sulfon@iy soils under aerobic conditions for

trig valuatio acc%ng to@)CU% §\
@w @so @ﬁ’)Tso chi? error Visual
Soil & A inctic %l ! ays] > [days] [%] Assessment 2
Laacherhof AXXa Q @@9” D 3.1 1433 3.4 +
Dolleadorf IL, Y 265 | 774 3.0 T
Hoefchgn'aim Hohgpseh %4\ @)FOP\ “40.9 149.1 2.9 +
Laacherhof Wuridwiese 2 N SFQ Y [ "We.1 319.4 3.3 +
N
1 SFO: single ﬁrs&%er D@ dou‘Bﬁ@ﬁrst order in para@l
2 visual assessn@t + % @
N
6 @ K <,
@ S) O
SN © gy CONCLUSIONS

FOE thy one, §0ﬂ adatl@ product of flufenacet was well degraded in soil under aerobic
condltlons«x\@ the dar m%@e lalggatory The calculated best-fit half-lives were between 23.3 and

96.1 days in th
It is concludedat F% methylsulfone has no potential for accumulation in the environment.

§ sk ok
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Report: KCA 7.1.2.1.2 /09; R ;. T.; 2013

Title: FOE methylsulfone: Degradation in Four Aerobic Soils

Report No: EnSa-13-0617 @

Document No:  M-467858-01-1 & .

Guidelines: * OECD Test Guideline No. 307 Q\ @\ @& 2

GLP: yes AN

AR

Executive Summary O AN S é N

The degradation rate of FOE methylsulfone, a soil degrax@@%on @uct Nufe aset Wag}tudled in
four soils under aerobic conditions in the dark in the gﬁoramiy for to 12$lays @9 9 °Cand

54.4% of the maximum water holding capacity: 2,
@ f’@ @ (7)) @5)

Soil s«)urce@& °| “Texture (USDA) pH 1 é@\C [%]
Hanscheider Hof Burscheid, Germany A\ « Yloamg 356 @) 2.8
Frankenforst Vinxel, ffermany) Q) silt loah D 6.8 1.8
LUFA 2.3 Offenbaghy Germany W sandyYoam X, [ 6857 1.1
LUFA 6S Siebeldingen, Germany welay @ 7.0 1.9
@) © N R
I pH in 0.01 M CaCly @ AN @ ©\ @@

ot & 6 & Q @
@) N % @ ©

A study application rate of 79 pgéer kg @1 dry w%ght was appl@?baséd%on a single field application

rate of flufenacet of 600 g per Tectare add a 1mum@@rmat1@ of F@)E methylsulfone of 6.6% in a

flufenacet aerobic soil degradafion s@ O o\% f@

The amount of FOE me sulfo &m t @oil extracts g creas&d?%om study start (DAT-0) to DAT-
120 from 96.8 to 37.0 pph& rnoun [% AAFin so ans der Hof, from 95.8 to 26.6% AA in
soil Frankenforst, froff996.7 to 36.9% inssgil LUFKA 2 3 affd from 100.2 to 58.9% AA (DAT-120

Sl AN OATE)

in soil LUFA 68S. @ % Q

The expenment@@datao o@d bll d bed«@a single first order kinetic model for all soils. The
half-life of me sulf ne und ero ic cons was 82.5, 64.0, 147 and 163 days in soil
HanscheiderHof, enferst, LU LUFA 68, respectively.

It is concluded th?@\FOFéylfon @1¢1 h&s@o po@mal for accumulation in the environment.
@ ﬁ*}” ATERIALS AND METHODS
@ O

%ﬂm%@lds o SO
@ og
1. @es@m §) @& ©\
unlabeledBOE mgthyls ibe
Certificate of sis:@ AZ 18125

Batch Code: X Q BES-C062475-01-01
Chemical Purity: & 97.2% (w/w)

2. Test Soils

Four soils were used (see Table 7.1.2.1.2- 16). The soils were taken from agricultural use areas
representing different geographical origin and different soil properties as required by the guidelines.
No plant protection products were used for the previous 5 years. The soils were sampled freshly from
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the fields (upper horizon of 0 to 20 cm) and sieved to a particle size of <2 mm. Soil collection and
handling were in accordance to ISO 10381-6.

Table 7.1.2.1.2- 16: Physico-chemical properties of test soils &@@

Parameter Results / Unigs. SIS &
Soil Designation Hanscheider Hof | Frankenforst |BUFA %} LUFA 6§
i i . R

Gzoiigraphlc Location . - 0 Q § . ?ﬁ,@

y urschei @finxel Q> O{ bach% Sl@% ingen

State North-Rhine %ﬁh;R@le KHGS&@ meland-

Westphalia (7, Westphalia W S alatinate’

Country Germany 2\;& G%(any Ger@ny Q Ge%@y
Soil Taxonomic Classification (USDA) | loamy-skeletal,” | no f\ﬂ%rma@ &\I{O no il@@fmation

mixed,@ \xcwailal%e informat'@ ilable

semiactive, mesic YO R avail @
e O P S
Eﬁept N ©@ b S P

Soil Series &\ f\& @ﬁ% 1nf0f@ation &é%ﬁable @

Textural Class (USDA) % loam silt 1ggm  ‘hsandy éam clay
Sand [%] [50 pm —2 mm] @Q @)(\ o 059 @§ 35
Silt[%]  [2 wm— 50 pm] c W Q51 L . Q7 23
Clay [%] [<2 um] & g»\ﬂ 13°S 19&© \\ 10 42

pH . SR

-in CaCl; (so0il/CaCl; 1/2) %y @ & XN . &$.8 . & 6.8 7.0

- in water (soil/water 1/1) N @ 5.8 & S 7.0 7.1 7.2

- in water (saturated past @ V 580 @ g 7.1 7.1

~in KCI oS 3 @3 6.7 6.6

Organic Carbon @ @% %Q 98 %¥ @JJI.S 1.1 1.9

Organic Matter ' R 48 O | O 3.1 1.9 3.3

Cation Exchange Capacity[meq/[§0g] | /Y 108 4 154 8.9 21.5

Water Holdin¥apaci 9 N S
maximum%HzQ @%O g s@%DW]éy o\@t.4 * 56.7 39.3 48.3
at 0.1 bar (pF 2.@}%] 2 [\@ R © 30.}%& 30.5 17.8 32.8

Bulk Density (disturbedppg/em’} > [@)°  1.04 1.15 1.28 1.22

Microbial Bipgass [@icr@iial carb er k@il DW]?

DAT-0 (BIO-) © o @) 164 1055 269 871

DA;@(BIO— IO+ © @659/679 3 827/627 270/276 976/871

DAF~20 (Big- / BI@%) v§ & 621/575 790/761 268/245 943/878
N > @U N

DAT: days §tger trea&%ent v DW: d%' weight USDA: United States Department of Agriculture
! Calculated as %] = O@“ 0] x24

2 BIO- samples were applied with 200 uL water, BIO+ samples were applied with solvent of application solution (400 pL
methanol/water 1/1 )

3 Due to a deviation dl%@ﬁg the measurement, the BIO+ sample of soil Hanscheider Hof was reanalyzed at DAT-63.
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B. STUDY DESIGN

1. Experimental Conditions @@)

The static test system for degradation in soil under aerobic conditions consi$ted O%F;flenn{yer glass
flasks (volume e.g. 300 mL). Each flask was closed with a polyurethane (@ foar@ g alfowing @g@e

oxygen exchange. @ v

For preparation of the test systems, 100 g dry weight equlval@% of th&slev%%lls @ wetg@ged into
each flask. Soil moisture was adjusted to 55 £ 5% of the 1mun@vate if;g,)ldmpamto MWHC)
for the individual test systems by addition of de- 1on1zed@ater fl wer tn clesgd with PU

foam plugs and equilibrated to study conditions for 4 da$%¥ priorto appli@tion. .~ & X
plug q y %@p rtp appliGati S S IS

The study apphcatlon rate (SAR) was based on a 51%@ ﬁqld@pphcn ra ’f flufenacet 0@0 g per
hectare and a maximum formation of 6.6% of FOQneth s%lfone*n aerobic soil abo w study M-

002146-01-1 (Baseline Dossier, KCA 7.1.1. 03) r@tmg inal 79 ug FOE
methylsulfone per kg soil dry weight. The *f’i\ %fg F met%lsulfon@er kg soil dry
weight.

The test item was applied drop wise the s@ sur; a@a of § re 1ve t@ systems in 400 pL
methanol/water 1/1 (v/v) using a pip@ Aft@apphcatlon test els @%ept DAT-0 samples)

were closed with PU foam plugs. ¢ Q\ % ® @ @

The test systems were incubaf@ in @e dark for 120 days\ at 1N°C and soil moisture of
54.4% MWHC in a walk-in climatic c@lber O %, R @

SN SO N A
2 Sampling NS < S %\
| Y o SO P |
Eight sampling mterv@ ere @&trlbu@ over the e e inc bation period of 120 days. Duplicate

samples were procesged and a%alyzeg 0, 3, 14, 30)59, Q%and 120 days after treatment (DAT).
Microbial soil bio W;&Qeter%@d at Start, H{@le agdyend of the study (DAT-0, DAT-59 and

DAT-120). S & & N

At each sarrg@ag in @g}al, oncurre coyery sau@ were prepared freshly by fortification of a
representati@& oil@FA witlpthe test%m atQ; Q level (corresponding to 5% of the nominal
SAR) and application rate level (correspo 00% of the nominal SAR). Duplicate samples were
prepared and prosesse par S ‘) to tlﬁ egra&on samples of the respective sampling interval for

each fortificatipyY levelg) % §
o\ @

3. An@rtic@oceéﬁ‘es °\©

The e % soil Qdf each test S}%tem @s extracted three times at ambient temperature using a
mechagiical er a@ceto 1le/w r 4/1 (v/v). Furthermore, two accelerated extraction steps using
a microw w1th a stlri%g were performed, first with acetonitrile/water 4/1 (v/v) at 70 °C
and second wit that@é water Bl (v/v) at 50 °C. After each extraction step, extract and soil were
separated by ifugat pprox. 10 minutes at 3480 x g) and decantation. All soil extracts were
combined, fortified vésth 1nterna1 standard solution, made up to a final volume of 400 mL with
acetonitrile/water , v/v) and mixed thoroughly. The nominal concentration of the stable-labeled

reference item used as internal standard corresponded to 10% of the nominal SAR after addition to the
combined soil extracts (test item equivalents).

Aliquots of the combined soil extract were analyzed by HPLC-MS/MS in selected reaction monitoring
mode using calibration curves in acetonitrile/water 1/1 (v/v) and a stable-labeled reference item as
internal standard. Concurrent recovery samples were processed and analyzed analogously. The limit of
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detection (LOD) and limit of quantitation (LOQ) for HPLC-MS/MS analysis of the combined soil
extracts corresponded to 1 and 5% of the nominal SAR, respectively.

The HPLC-MS/MS method was validated with regard to linearity, accuracy a@ﬂ precision. The mass
selective detector was operated in the positive electrospray ionization se&%ed r&%:’flon monitoring
mode, tuned for the mass transitions of parent and significant product i 10n%> @

The linearity range of the mass spectrometer was tested in pyre so& @ﬁltl— %t cak@atlon
curve was established by plotting the nominal test itencentratlon Wrsus tl@ corrésponding
@ 1te%%sed y\\l’ntemgfstandard

detector responses of the test item and the stable-labeled refere

covering a range from 1 to 150% of the nominal SAR. @@ N @7‘& ©\ @J)

The accuracy and precision of the method was asse@ on a51 f the (&es d %mned
for each soil after fortification with the test item ahLOQ-devel (c@espon@ng 5% of nominal
SAR) and at application rate level (corresponding t&100%s0f the fomin SAR) e fo d samples

compartment and double first ord%‘m patgﬁel Maedel 1np® datas@ weresthe residual amounts found
ecovery at DAT-0 was included in

in each replicate test system at-ga
the parameter optimization procedur
estimated by the model. T

criterion and on the basﬁ Vls@%
2N

interval.

e 1nity
ut fo@)ptlmaiggoodness of
est-fifkinetic\model “was sele@ed o}

calculated from the resu kin@i¢ paraxpeters. ©
o
XS 1L. MS@TSA@DSSION
A DATA g S & § Q >

@ils under aerobic conditions

were processed and analyzed as described foitthe de datlo am @ Blanfysoil nfatrix solutions
were used to determine the background abu ce of@e test ffem in I‘GSI@HVG ]
N % @
4. Kinetic Evaluation <o @f@ @@ L5 @@
NS
The degradation kinetics of the test itet was @termine% acc ing 10POC inetics (2006) 3 using
the software KinGUI2 with three flifferefi® kingtf ﬁrs@rder first order multi

the value was allowed to be
e basis of the chi® scaled error
sses§fitent of the go&)dness &Q%le fits. DTso and DTy values were

Table 7.1.2.1@‘7 @dat n of FOEgnethylsulfone
resse perc of app% amoﬁtﬁ % AA])
g @ @ C& DAT
Soil % |'Replfcate | O’ 14 30 59 93 120
o 2 @&‘ Y54 %01 9{ 91.9 88.9 80.7 59.3 43.3 34.4
Hanscheid@of B 98. é 90.6 87.6 81.2 594 | 455 37.1
@Me an 96 9@} 91.3 88.3 81.0 | 594 | 44.6 | 37.0
N ) ) %) 98.8 | 4%00.0 | 95.7 84.2 75.2 52.7 33.4 26.3
Frﬁnf%@ @}2.9 57991 93.6 84.6 76.4 | 559 34.7 26.8
ean~(p 95.8] 995 [ 946 | 844 | 758 | 543 34.1 26.6
c% A© 95%° | 99.1 94.2 85.6 84.9 72.6 62.0 56.8
LUFA 2.3 % B Qr9 99.0 | 93.1 87.8 80.6 | 704 619 | 56.9
n 96.7 | 99.0 | 937 | 86.7 | 827 | 715 62.0 | 56.9
W A 100.7 | 95.8 92.5 87.8 86.5 74.9 66.4 58.9
LUFA 68 B 99.6 99.6 | 93.7 88.6 849 | 773 65.0 | 59.0
Mean | 100.2 | 97.7 | 93.1 88.2 | 857 | 76.1 65.7 | 58.9

DAT: days after treatment
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B. METHOD VALIDATION
The HPLC-MS/MS method was successfully validated prior to application of th@r}gegradation samples.

For quantitation multi-point calibration curves with a stable-labeled reference&tem as internal standard
were established using standard solutions in pure solvent, with correlan@coeff cionts ( % ran g
from 0.9997 to 1.0000. The recovery rates ranged from 91.4 to 107.0% o@ppha@amou
all soils and both fortification levels. The relative standard dev1at10 for Qa reco %y ged
from 0.9 to 4.6%, showing a good repeatability of this met . Backgrou \bund@:e in b@nk soil
matrix was far below 30% of the LOQ in all soils and Q hterf; ce Nther Anatrix “dmponents
occurred. The combination of the selective MS/MS dete€jon % w1t O' preéﬁng HPLC
separation leads to a high specificity of the method. @ @

In addition, the extraction efficiency was demom@trated @ coent Q@overy c%’%1mpl§at each
sampling interval. The overall mean concurre@ recm@ 6% AA rgzh 95.3 to
102.7% AA). % @ @ @ &

N Q @ K S @@
C. DEGRADATION OF TEST ITE o Q %,
The amount of FOE methylsulfone in t Ssoil efdracts (@éreas rom\s%dy s(DAT-O) to DAT-
120 from 96.8 to 37.0 of applied amo % @] n sof%Hansgl}elder%@»f fro 05.8 t0 26.6% AA in
soil Frankenforst, from 96.7 to 56.9% 1n@)11 LU@A 2. 3 énd fr@l 00. 58 9% AA (DAT-120)

in soil LUFA 6S. \

@f &
The degradation of FOE methylsulfo 10W§ s1ngle@ﬁ>rst or(@ kinetics in all soils according to the
lowest chi’ error values and%sual a§ abg .1 2 @))2 18 arizes the best-fit results of
the DT'so and DTy calculati & @ %

Table 7.1.2.1.2- 18: Bestz degr%i@%on kl%lcs of @)E n@ylsul@ in soils under aerobic conditions for
tri (@r evaluztion a%ordln&o FOC@
S 22

@ @% . Best- \ﬁTso DToo chi? error Visual
Sojl © %@ eticd del ! [day@ [days] [%] Assessment 2
Hanscheider Hof» &SFO 3@ 274 2.1 +
Frankenfors®)y % OSFO 6.0 213 2.9 +
LUFA 239 D NSFQ Y | 4470 488 2.1 +
LUF@E\S N @  SFO 163.0 542 1.7 +
T S 9
! SFO: single, ﬁ@order P doigbie firstdeder in @gllel
2 visual asse@ent + Q
Q O \
S © @ ©
T @ & & éﬁ@ CONCLUSIONS

FOE methgﬁlfone a soﬁ@%gragggon product of flufenacet was moderately degraded in soil under
aerobic conditiogsin the<gark inThe laboratory. The calculated best-fit half-lives were between 64.0
and 163 days ifgthe tested soils&@gy

It is concluded tha rg:"\’ methylsulfone has no potential for accumulation in the environment.

skok skoskok
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Report: KCA 7.1.2.1.2/03; I N. R . 2. M.; 1999

Title: Rate of Aerobic Soil Degradation for Thiadone (a Meta&@te of FOE 5043) -

Amended Report N N &
Report No: F3042108 &E @ O 9
Document No: ~ M-009828-01-1 o> @ AR
Guidelines: * EPA Ref: Subdivision N, 162-1 (Sup}@menta& N @& %Q
GLP: yes @ &, o N .

Sy QN O N

Executive Summary @© °\ %70% ©\ é@ o
The degradation of [th1ad1azole-2-14C]FOE-th1ad0n®was @@sng@d in @©und erobic
conditions in the dark in the laboratory for 14 day 20 2 °C an«&a soil ﬁgmstula}of app 75% of

the water holding capacity at 1/3 bar: @ p N @& &m@ < @

L
N ¥ Q 1
Soil . @?urce Q ;l;%;;:‘;o@ p ([)G/Co ]
Towa (EFS115) < lowa, BSA @, | Qoamysand | @2 | 1.1
Indiana (EFS117) A )Indiana, USA & DyandyToam 1764 0.8
Nebraska (EFS118) R) Neb,r%s\Ra U@A A& siltloam @ 7.7 1.0
OIS

! Calculated from organic matte@s ocC [% OM [%i/ 1724 &© \\
0\ @ Q @
The study application rate %as 25 @50 g@gﬂ (dq welg@ (£ 65 ppm), equal to 0.5 mg FOE-

thiadone/kg soil (dry wei & D

7

Duplicate test systems agre p géssed and anal;@ed 0@9@%5 142, 3, 5, 7 and 10 days after treatment
(loamy sand); 0, 0.5,52, 3, 4, 10 day$eafter »-@ andy loam) as well as 0, 1, 2, 3, 5, 6,

10 and 14 days aft eatn@% (sﬂt @
o N
Overall mean nfa@erial® °halance '7. 95 @% of a@hed @dioactivity (% AR) for soil lowa, 96.4% AR

for soil Ind@nd 9@% Aglifor sc@@ebr ka. S
RS

The following m @um amounts o carB&;;l dioxide were detected at end of the study: 65.6% AR in
soil Iowa, 82. I‘V&AR 1§8011 g%l 8% AR in soil Nebraska. Volatile organic compounds
were formed @’ max

m ofg % at all sampling intervals in all soils.
Extractable@md ecr d steadily ﬁro@ 102.6% AR at DAT-0 to 9.6% AR at DAT-10 in soil
Iowa, fr%{99 0%, T-0@g 6. 2%@%( at DAT-10 in soil Indiana and from 97.0% AR at DAT-0
to 5.5% at DAT- lé)@a soil Nebra&

C

Non- extra% e residues A ) cr©eased from 1.1% AR at DAT-0 to 20.1% AR at DAT-7 and
slightly decrease AR a AT 10 in soil Iowa. In soil Indiana NER increased from 0.6% AR
at DAT-0 to S@R at DAT-fyand slightly decreased to 7.6% AR at DAT-10. In soil Nebraska NER
increased from 1.4% q&g{ at DAT 0 to 14.7% AR from DAT-7 onwards.

The amount of F(@? thiadone decreased from 98.3% AR at DAT-0 to 6.6% AR at DAT-10 in soil
Towa, from 94.8% AR at DAT-0 to 3.0% AR at DAT-10 in soil Indiana and from 93.5% AR at DAT-0
to 3.3% AR at DAT-14 in soil Nebraska.

The experimental data were kinetically evaluated according to the first order kinetic model in order to
derive half-lives for FOE-thiadone. The calculated half-lives were between 2.0 and 2.8 days in the
tested soils.
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Besides carbon dioxide, one degradation product was identified. FOE-thiadone propionic acid
conjugate was detected with maximum amounts of 10.2% AR at DAT-2 in soil lowa, 7.0% AR at
DAT-2 in soil Indiana and 1.3% AR at DAT-1 in soil Nebraska. This degfadation product and
declined rapidly to 0.1% or less of the applied radioactivity by DAT-10 to 14.0t'the study for all of the
soils. However, this degradation product would occur only in minor amourits, < 19%¢AR in degradation
studies of the parent flufenacet, as FOE-thiadone itself was detected with@g. al@? ts of 579% ARIn
aerobic soil degradation studies. &@ . QX &% S
° N
It is concluded that flufenacet has no potential for accumulatign in t@ enviro\%snent%© >

X % @ O
L MATERIALS A@ ME‘R@)D% ©\ Q@ w,°
A MATERIALS & & v @ I >
. v @ @ O @
QN > Sy @

1. Test Item Q\ %\ < Q& @

[thiadiazole-2-"*C]FOE-thiadone @w\ﬁ Y @Q K® @@7 Q&

Lot No 973%% 30@%4) Q @ v

Specific activity 1(@8 MBqging (50@Ci/ - 2 0294 mg@%g)

Radiochemical purity Q .70/(@ S % Q\ L

i & .9 NS S &

2. Test Soils %\ N Q) © o

AN
The soils (Table 7.1.1.1- 3) WeQ%amp@fron&he field.and si@%d to %article size of <2 mm. The
soils were taken from agricultural ar@ repreSontingdi fere(% geog@cal origins and different soil
properties as required by th@ﬁidel&@. . S o

S
& € & e O
& S S @
o v & QD
SEF S RS
@@\}@
IR
SR 2 SR OENEREN
/\O©©©\@7%
A
&%@@é&
@@@©§§
N
SRS . O
S © O N
@@Q@@&Q\@J
@QQ@\©
§ &
S
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Table 7.1.2.1.2- 19: Physico-chemical properties of test soils

Parameter Results / Units e

Soil Designation Iowa (EFS115) Indiana (EFS1 17)@ @~ Nebraska (EFS118)

Geographic Location N =~ £
City Janesville Howe @@ %@ Mir@en @@
State Iowa Indian&/ o @%@rask NS
Country USA o) USA” O Usay

Soil Taxonomic Classification Two soils in close  {&, loan@\kele% (@ ColyssiJt loam:

(USDA) proximity: @QQ mixed, mesiciqypic fine- , mixed

1. sandy, mixe Haplust ©> (calgateous), ic
mesic EnticQ @667 @ @t Twpic Us@ents
Hapludo& N Q AN @

S 2. Kaw silt

2. coars&—gloamy& é}ﬁ @% @@loam%:arse-sﬂty,

mixed, icT @ & mi@@@mesic Typic
Hapudolls Q @ aplustolls

Soil Series & (®\ @@ 1nfo@’uon a@\*fable @

Textural Class (USDA) Q sand %g/éhdy @ @/J silt loam
Sand [%] [50 pum — 2 mm] ®) 2 ¢ Q7 636 @ 25.6
Silt[%]  [2 pm—50 pm] - %\ 12.0 \‘Y\a ©© .6 O\Q 55.6
Clay [%] [<2 pm] .9 cy’ 88 AAT0.8 5 18.8

pH N & 7 6.50) 7.7

Organic Carbon [%)] I D LT S L2 0% 1.0

Organic Matter [%] ' @° < (% 191 R & 1.66

Cation Exchange Capacit$ @ X~ 5.60 @Q N 15.12 6.44

[meq/100 g] G . SR

Water Holding Capadity () S Q O
at 15 bar O & @4 065> § 3.87 9.16

oy
at 0.3 bar (pF 2%) [%] QL 9.92) 13.27 24.19

Bulk Density(@isturbed){ g/crg’] @U NEZ @ 1.62 1.37

Mlcroblal B1%ass© @) D, O

[efulg] ., &

DAT-0 (fung /%acterl N 3% x 10* /D2 x107 | 4.8x10*/9.1x 10° 1.0x10°/1.0x 107
DAT-14 gfuﬁ@./ba%:@) o (@bxl@l 1x107 | 2.8x10*/1.2x107 | 1.1x10°/6.0x 10’
S @

! calculated as: O OC@A) 1@9

2 cfu LColony forming un@per g of soil @

DATXdays afjet™ Ereatm @ A: United States Department of Agriculture

DW: dry weight @ ;

B. STUD@ES%G% @’
1. Experlme@ Conditions

Flow through test systems were used, consisting of 250 mL centrifuge bottles filled with soil, which
were placed in desiccators equipped with inlet and outlet tubes. A primary carbon dioxide trap was
placed in the desiccators with the soil samples and three additional traps for collection of carbon
dioxide and volatile organic compounds were connected in series to the outlet tube of each desiccator.
A small pump was used to draw air through the apparatus.
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50 g of the sieved soil (dry weight equivalents) were weighed into each bottle. The untreated test
systems were equilibrated to study conditions for 1 week prior to application.
%

The study application rate (SAR) was 25 ug/50 g soil (dry weight) (£ 0.5 pr@equal t0 0.5 mg FOE-
thiadone/kg soil (dry weight). Calculation of the nominal SAR was baseghon onehalf t@assu d
maximum single field application rate of parent flufenacet of 0.8 lbs/acﬁ approx. 896 g/ha) a
theoretically conversion of 100% flufenacet (M = 363 g/mol) to FOE-t& ong é@”—‘lm&g%mol)&
The application solution was prepared by isotopic dilutio [thj iazoL&EﬁMC]&(Q-thiaé%’ne with
unlabeled FOE-thiadone. Therefore, [thiadiazole-2-'*C] -thia@ne whs, dissoléed in %eetone and
fortified with unlabeled FOE-thiadone in acetonitrile, tizg vol hetric @k Wi \made@% to voltime
with acetone (final solution acetonitrile /acetone 1:8%w/v). uL of the ﬁcaﬁé@solu IO were
applied drop wise onto the soil surface of the respective ges(@systeusin gas-tight syrige. After
application the test vessels were connected to the ﬁ@w thr@h system (except DA@O sas).

S
K{@r 14 (@s i§i 1°Canda

N
The test systems were incubated under aero@onds in
a’ lty

L
da
soil moisture of approx. 75% of the water ho@gng cap bar in'a w(e;@@in clifigatic chamber.
~ & <) S
2. Sampling %& Q @ @Q O\% @@

Eight sampling intervals were distri@d o§ the %ltil‘e i ati@&?eriod@% 10 or 14 days. The

following sampling schedule was uséd for analysis sfsoil sdgmples eacb \(@the three soils:

& R AN
lowa (EFS115): 0, 0.25, 1, 2, 3,3,77 an S0 d§ after @atmen@)AT .%uplicates were analyzed for
3, @

the following time points: DAT-0, 1Y, 5. Fhe trap%fo c dioxide were changed and
analyzed at DAT-0.25, 1, 2@” 4, 5, Dand 10sThe traps for\v atile organic compounds were changed

and analyzed at DAT-3, d 10@%@0@ soilé@mass @\;vas det\@%nned at DAT-0 and DAT-10.

@
Indiana (EFS117): D@, 0.51, 2, 3, 5, 7 and 10. 1icat@}were analyzed for the following time
points: DAT-0, 0.5, 03, and 5. The s fo. rbon@oxide@ere changed and analyzed at DAT-0.25,
05,1,2,3,4,5, @nd IQThe s for&dlatileprgani mpounds were changed and analyzed at
DAT-3, 4 and 1(@Micm\b@| sOi masgywas d in% at DAT-0 and DAT-10.
o\ @
Nebraska ( 18):@10%}, 2,387, ld 14@1plicates were analyzed for the following time
points: DAT-0, 1, §,@ and ~The traps for\cbon dii%’xide were changed and analyzed at DAT-1, 2, 3,
4,5,7,10 and 1&.\The traps for @ilatile érganic ‘ompounds were changed and analyzed at DAT-3, 5,
7, 10 and 14. %@robia@%ﬂ b@ss wastdetermitied at DAT-0 and DAT-14.

. 2 L
3. An@}ﬁca@@‘oce@kes 9 O\@
At eac Q%mplingﬁnte 1, the soits we tracted at ambient temperature using acetonitrile (1 x) and
acetomgtrile/wagter witled'l N HCI (1 x(I°1, v/v). After each extraction step, supernatant and soil were
separated b?@ﬁltrati@@ Th@dicoe)@ams were additionally partitioned three times with ACN/DCM

(1:2, vv). RS Q\
S

The aqueous a§org ic soil &iracts were analyzed by liquid scintillation counting and the organic
extracts were furt haracterized by HPLC/radiodetection. The instrumental limit of detection
(LOD) for the H /radiodetection method was 300 dpm (5 Bq), sufficient sample volume was
injected to detect residue levels at approximately 1.5 and 8.5% of the injected radioactivity for the
ACN and ACN: 0.1 N HCI1 extracts, respectively. The amount of volatiles and non-extractable
residues was determined by liquid scintillation counting and combustion/ liquid scintillation counting,
respectively.



B
: Page 96 of 238
Bayer CropScience RO
R

2014-03-19

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

The identity of the test item and its degradation products was confirmed by co-chromatography with
reference items using HPLC/radiodetection.
%

4. Kinetic Evaluation %@

The degradation kinetics of the test item was determined using a first orde®1etic @161 @del i
datasets were the residual amounts of FOE-thiadone found at each sa@g inféeval. %Fso an% 90
values were calculated from the resulting kinetic parameters. b & \

‘”\7

1L RESULTS AND %@US {ON Cﬁ% @Z% ‘2”;9\

\ 2
A. EXTRACTION AND QUANTITATION O%@ADI@CTI\%Y IIL SAMP

Table 7.1.2.1.2- 20 to Table 7.1.2.1.2- 22 summ s th U@lon of it 1ad1§ﬁole-2£@]FOE-
thiadone and the formation and degradation of its rad%%n per sasa nctl@of timgy
@

Table 7.1.2.1.2- 20: Degradation of FOE- thmdo@m Soil 1@ a un(@;\g Aerol@%Cond@ns

(expressed as percent of appl@)) radloa@wty, f@le Val&s) @ @@
S 9 Avar? @

4)
Compound (@% 0! [ 025§ 1! @2 &1 @ 7 10
FOE-thiadone | w3 | 8@ | 578 3643 26.64F6.1 | 89 | 6.6
FOE-thiadone propionic acid conjugate i, h.d. v 1.3 @5 }@ 75%| 3.1 1.2 | 0.1
Reg #1 2 TS 0& | 07603 jQud [ nd | 02 | nd | nd
Reg #4 2 SR >
g oA 7 | 43| 09| 1018 | 14 | 15 | 09

Unid/Diff. Radioactivigg® <\ (@30 [ 23 | 25 | 28| 15 | 20 | 32 | 20

Total Extractable Resigues = @° (] 102.6D86.8./%8.7 [50.4 | 374 | 228 [ 14.8 | 956

Carbon dioxide < | e | 28] 13939272 | 366 | 48.9 [ 57.0 | 632

Volatile Organi@iomp@n‘ﬂs A\g /@n.a. &.a @ n.a. 1.9 1.9 1.9 2.3

Non-cxtractdbje Residids Q5 O} 11773 | 129 | 149 | 197 | 197 | 201 | 195

MaterighBalancely o« @ |103.7] 96°] 95.5 | 92.5 | 95.6 | 93.3 | 93.8 | 94.6
o W

°

Q\n d. t detected DAT: days after treatment
¢

' Mean valu@%@f dup gajes § N

2 Fortifie @gon impu@igies
3 All individual s of r ct1v1t ere ¢ t n 2% of the applied radioactivity.

@Q@@&Q\@]

Q@ N @ . O
QQ\
o

EAE

n.a.: not analy S

@
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Table 7.1.2.1.2- 21: Degradation of FOE-thiadone in Soil Indiana under Aerobic Conditions
(expressed as percent of applied radioactivity; single values)

DAT @
Compound 0! {05! 1! 2 3! 51 °7 J&IO
FOE-thiadone 94.8 | 69.1 | 54.3 | 29.0 897 46 V30 @
FOE-thiadone propionic acid conjugate | nd. | 0.8 | 4.1 | 70 |49 | D6 | g | of)
Reg #1 2 0.5 | nd | ngd?] nd | 03N 06 [S03
Reg #4 2 16 | 13 P4 | @3 [ k8] 180] 15 18
Unid./Diff. Radioactivity > 21 | 20@ 25«30 [ord [ % | 7] 1
Total Extractable Residues 99.0 | 783 | 62.47] 40| 25.1¢) 6.8 (9.8 | @2
Carbon dioxide na Q3.9 205 |.503 | 590 | 69| 76.9g)82.1
Volatile Organic Compounds 0@ n.a§> n.a. ()%m.a. ®%.0 g%%() &bg 4.0
Non-extractable Residues (@ Q @{@ 7.4 8.2% 8.4 7@3 7.6
Material Balance Qg 99.6 £.93.1 @j)\<7 ff%l %5 97@ﬂ 97.0 | 99.9
SRR RN
n.a.: not analyzed ©Q nd@ not detected ég . @AT: @ after treatment
' Mean values of duplicates @) e\ %@ @) @ s @)
2 Fortification impurities &) é}ﬁ O\ S] @ \\

3 All individual areas of radloactlv\w wes th 2% of the %phed ra@actlv@
@ & \ o @ <, @

Y
Table 7.1.2.1.2- 22: Degr. §éon of FOE- one 1§0il NéBraska tmder Aerobic Conditions
(e:}@ sed a&gercegf applied radloe;@ty; Zj@@ values)
SIS R\ RIS DAT
o Compdund 0 o1t V2 [ 3t st 7] 0| 14
FOE-thiadoie & O 935 199 627 [ 522|289 ] 162 ] 7.7 | 33

FOE-thifdone prépionic acll conjufate . (002 [*¥.3 | 1.1 | 1.0 | 07 | 02 | nd. | nd.
Reg#l? < « @ Qo ji\\ 0.5 | nd. | nd. | nd | nd | 01 | nd
Reg#42 o @ @ 14 | 12 ] 06 | 05|07 ] 06| 03

Unid./DiffsRadiqaCvity \\07 16 | 14 | 1.1 | 14| 18] 17 ] 19
iERadigactivitye, &

Total@xtractaP@Residu@ @9 ?»\\A\ 97.0 | 84.0 | 66.4 | 549 | 31.5 | 189 | 10.1 | 5.5

Cafordioxide @ @ | na | 81 | 189 ]27.7 439 | 56.1 | 66.0 | 71.8

Volatile @rganic Gompoun®” | O na. | na | na | 15 | 24 | 28 | 3.1 | 33

Non—exit%ictab]@esidu% AN 1.4 6.5 94 | 100 | 13.8 | 147 | 14.7 | 147

Material Bifance = =~ Qy 98.4 | 98.6 | 94.7 | 94.1 | 91.6 | 92.5 | 93.9 | 95.3
3

n.a.: not analyzed @ n.d.: not detected DAT: days after treatment

' Mean values of duplicates
2 Fortification impurities

3 All individual areas of radioactivity -were less than 2% of the applied radioactivity.
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B. MATERIAL BALANCE

The amount of dosed test item was determined at DAT-0 before, during and after the application and
was set to 100% AR for all samples. The total radioactivity recovery (medty of duplicates) of all
sampling intervals ranged from 92.5 to 103.7% AR in soil lowa (overall meﬁn 95. %oAR) from 90.7
to 99.9% AR in soil Indiana (overall mean 96.4% AR) and from 91.6 to 6% ebr Sha
(overall mean 94.9% AR), see also Table 7.1.2.1.2- 20 to Table 7.1.2.1 2@?}2 % %

The complete material balance found at all sampling mt@als (m%an e&%uphc@s) 1n%? soils
demonstrated that no significant portion of radioactivity d;s\agﬁated fom t&wesse](?r wa&yl“est during
processing of theses samples. @@ o\ & ©\ @@’@ .
02 v
C. EXTRACTABLEANDNONJRTRACT&?LE%ﬁ@DU@ﬁ é;» @§> >
Extractable residues decreased steadily from 10 %  at D@ to 9%% A@t DA®»10 in soil
lowa, from 99.0% AR at DAT-0 to 6.2% AR at DA 1@@& soil fndiana dnd fro OW&Q@ at DAT-0
to 5.5% AR at DAT-14 in soil Nebraska. @v\’ © O @' @

DAT-7 and slightly decreased to 19.5% R at BAT-10 @ soil Jowa. In'soil Indfdna NER increased
from 0.6% AR at DAT-0 to 8.4% AR nd slightly dﬁ\gjreased@ 7. 6 at DAT-10. In soil
Nebraska NER increased from 1 4‘V at ]@ -0 to@% 7%@ fr@DAT Ghwards. See also Table
7.1.2.1.2- 20 to Table 7.1.2.1.2- 22forde‘g§l>s o\

The formation of non-extractable residues’ ‘?&N%R) increasedsfrom J% ARGt D% -0 t0 20.1% AR at

@ & \
D. VOLATILIZATION ~ @9 Q @
The maximum amount of y\“bo dee %éﬂned i the«»g%? systents was 65.5% AR in soil lowa,
82.1% AR in soil Indlan oil rask
’ Rv ™% <
The maximum amou Qvola’f‘de organic cog@ound ed &the test systems was 2.3% AR in soil

Towa, 4.0% AR ins6il Indiana and @;3% ARSIn sor@lebr . See also Table 7.1.2.1.2- 20 to Table
7.1.2.1.2- 22forde Is. @

&
E. %@ %g STéTEM\
The amoun%f FO@ dofi2 in th@:ombl@d smf%’xtracts decreased from 98.3% AR at DAT-0 to

6.6% AR at DA& 0 in 011 lowgg,from @8% AR at DAT-0 to 3.0% AR at DAT-10 in soil Indiana
and from 93. 5@‘%@R at @AT 0@ 3% at DAT-14 in soil Nebraska.

Besides c n d @ﬂi)de Qne de ation@%oduct was identified. FOE-thiadone propionic acid

conjugate was de@:ted V\@l ma@um amounts of 10.2% AR at DAT-2 in soil Iowa, 7.0% AR at
-1 in soil Nebraska.

DAT 011 InHana z@d 1. 3%
The to al un{de nt1ﬁe®rad1 V1ty a@ounted to a maximum of 2% AR at each sampling interval and
for cach skk | %

The experime dat were kif@gtically evaluated according to a first order kinetic model in order to
derive half-lives for éﬁ-thiadone.

@
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Table 7.1.2.1.2- 23: Single First Order degradation kinetics of FOE-thiadone in soil under aerobic
conditions for trigger evaluation

DTso Correlation @@
Soil [d] Coefficient (R~ @ @& %
Towa 25 09512 O~ | %o @
@ @7 % R
Indiana 2.0 @ﬂ 9490, S @& %Q
Nebraska 2.8 0 ?@I % @7 y;\
NS 9
O N .
@) &
. Co L@USI(@% @® @) @

[thiadiazole-2-'*C]FOE-thiadone was rapidly deg@ed 1N011 der aerobl cox@ons i %he dark in
the laboratory with half-lives between 2.0 and 8 days, S é\ﬁ é @7

S
@&@

Formation of carbon dioxide was observegd@ to 65.5% AQm soil Iowa, 82:1% AR in soil Indiana
and 71.8% AR in soil Nebraska. &\ é @f@ éﬂ N @

Besides carbon dioxide, one degra % product w%s 1dm@1ﬁed@§)E thiadone prop1omc acid
conjugate was detected with maxi amduhts of 90. Z‘V T-2 @ oil Iowa, 7.0% AR at
DAT-2 in soil Indiana and 1.3% AR &t@BATeQﬁ*ﬁ ebra@a THis, degradation product and

declined rapidly to 0.1% or less ofthe apphied radloacn%;[y by I@T 10 toN 4 of the study for all of the
soils. However, this degradation prod ouldydccuryorly in miftor a@mts < 1% AR in degradation

studies of the parent flufenaggy, as F -thiadone its&lf was, d@@cted With max. amounts of 5.9% AR in
aerobic soil degradation stggies. @
Q S

Formation of non-ext ble @dues up to a max1m @ of 204.% AR in soil lowa, 8.4% AR in soil
Indiana and 14. 7% n soil Nebra Was erve@ @

The high format1 n of ca@n @ e p@mal for mineralization of the test item and
its transforma 10 products. refo adm@ is not expected to have a potential for
accumulatio the ronr&nt @

©

© *****

&\
Report: ¢ @CA @2 1. N 2012
Title: °\ [1-8C trlﬂuggceta@ Aerobic Degradatlon in Four European Soils
Report Er@ 12-089
Di%‘@snt Nd@ @g{ -439283201-15 5
Gui inesgy, OECQ Test ‘@Qndehne No. 307

S U%@PA OESPP Test Guidelines 835.4100

GLP: *v

E
Executive Sumimary % @

The degradation 0§§-14C]triﬂuoroacetate (report name: trifluoroacetic acid) was investigated in four
soils under aerobic conditions in the dark in the laboratory for 120 days at 20.0 °C and a soil moisture
of 55 £ 5% of the maximum water holding capacity:
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Soil Source Texture (USDA) pH! OC [%]

Laacherhof AXXa Monheim, Germany sandy loam 6.2 1.6
Dollendorf 11 Blankenheim, Germany clay loam 3 55

Laacherhof Wurmwiese Monheim, Germany sandy loam 5.1 1.9
Hoefchen am Hohenseh Burscheid, Germany siltloam ¢ 6. 24

> @ &) @@)
'in 0.01 M CaCl @@ @% % %,
S S @

The study application rate was 20.0 ug/100 g soil (dry Welxi@ equ@&o Cii@ trlfh@roacé& e/kg soil
‘”\9

(dry weight). @) ‘o @) N @

Duplicate test systems were processed and analyzed:Q, 3, 7 :" 28, anc@ O after
treatment. @ @ @ @

Overall mean material balance was 100.4% of a rad1 1V1ty (% AR@r so@@aacherhof

AXXa, 100.5% AR for soil Dollendorf II, 1 % or s aa h@hof \&@mwg% and 101.2%
AR for soil Hoefchen am Hohenseh.

@
Volatiles were detected with amounts < %&% Akéevery@amph@mter%&l n a%@ur soils.

S
Extractable residues stayed constant -Q een§9 ang@l 02. I‘V@B&R oag e e@e incubation period of
120 days in all four soils. .

2 \ @ @

Non-extractable residues (NER%@ere gécted with an@unts S@% AR 3t every sampling interval in

all four soils. @ @ % @@
@ O
The test item was virtuall t degtaded @hln the t sted Iftsubatic period of 120 days in the dark in
the laboratory in all four & @ N
N
The degradation dat@@ere k1net1ca1 evalu ac@ing @ocus (2005) 2 to derive best fits for
ntal data co e well described by a single first order

trigger endpoint de@rmm Theexperi
kinetic model f(%all soil®) h%ﬁulat
were > 1000 d&z n alf%‘our sol

@
A @ oL &AT&IAL&AND METHODS
N
A, MATERFALSCY & éﬁ S
& @
1. Teﬁ@ltem Q@ & § §

[1-14 trlﬂu acetate@sodil@Qalt;@oﬁ name ': trifluoroacetic acid)

c%g & 3-18-4
fi @ctlwt}@ @' . 348 MBg/mg
RadioChemic pur1t§g§ Q\ > 98% HPLC with radioactivity-detector

@)
2. Test Soils ©

The soils (Table 7@% .1- 3) were sampled freshly from the field (upper horizon of 0 to 20 cm) and
sieved to a particle size of <2 mm. The soils were taken from agricultural areas representing different
geographical origins and different soil properties as required by the guidelines.

alf- &)s of ﬁ&luoroacetlc acid under aerobic conditions
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Table 7.1.2.1.2- 24: Physico-chemical properties of test soils

Parameter Results / Units e
Soil Designation Laacherhof Dollendorf I Laacl:%;?i)f Hoefchen am
AXXa Wurmwiese Hohenseh
Geographic Location @ Q @@J)
City Monheim Blankenheim nhe@ %\IBursel\lgeld
State North- North-Rhi North-Ritige S &{ ine
Rhine Westphald@y Q Westphatia %, V& phalia
Westphalia L) Q & &
Country Germany @§%any°\ N}erma@& @J)Gem&hney
GPS Coordinates N 51° 0°2 ' N 510%86’ 51404.01'
04.65° & 006° .00’ QZ» E O&@SS 25 © E 06.33'
E006° & S S | @
53.52 R QD S | @
Soil Taxonomic Classification sand@ ﬁ@e-loa 2 Q1%;21m , rﬁ@(jed Cbloamy, mixed,
(USDA) mix xed, Ve, mes ypic @~ mesic Typic
mesicJ ypic frigid)ypi udal Argudalf
Cambudoll @ Eiihdept m@ f@
Soil Series [\Q K QD no mformat‘f@avallfa@}
Textural Class (USDA) Qsandy\l@m &igclay logm s?n@\ﬁ)am silt loam
Sand [%]  [50 um —2 mm] g7 (1) & \\ 57 25
Silt [%] [2 um —50 pm] e S 4 & 40 Q 26 60
Clay [%]  [<2 um] O 9O s, O 1 15
pH S N
- in CaCl, (soil/CaCl, 1/ @Q V( g @3 \% 5.1 6.4
- in water (soil/water 1 & 6.5 @@ 75 @} 54 6.7
- in water (saturated fiaste) @& 6. & Q 7 Z@ 5.2 6.5
i S S
-in KCl /{\@ e~ {(@ 4 § 4.7 6.1
Organic Carbon T @J 1.6 Q @ 5.5 1.9 2.4
Organic Me%m %] | X % §®© 2.% 95 33 4.1
Cation Exchatige Cagacity © D o 0
[meq/100 g] RS & 21.2 10.0 13.6
Water Holdlng&\bamty@ @ & O
maximum, @ S
[g H20 ad 300 g s W] & 4 40 84.9 57.6 62.0
at 0.33 bar (pF 2@) %] O f© 2.2 34.9 18.2 26.3
Bulk Repsity (diﬁ%rbed@g/cm3 @126 0.97 113 1.08
Microbial B Q) . 9
[mg mlcrql%g arbon g w\n W]§
DAT-0 536 2930 423 833
DAT-59 @ %04 589 3344 459 844
DAT-120 [(\\% 248 1412 424 387
(g
! calculated as: OM [%] = OC [%] - 1.724

DAT: days after treatment
DW: dry weight

GPS: global positioning system
USDA: United States Department of Agriculture
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B. STUDY DESIGN

1. Experimental Conditions @@

Static test systems were used, consisting of Erlenmeyer flasks filled with s&&ﬁand eq%i’ppedgith solid
trap attachments for collection of carbon dioxide and volatile organic com@mds @ S @

was adjusted to 55+ 5% maximum water holding capac y addition ®f de- iofiized whater. The

100 g of the sieved soil (dry weight equivalents) were welgg ed into a@h fla k@é?nd t&%oﬂ I@Smre
untreated test systems were equilibrated to study conditiens for @rox Nays @er tb&\veekend)

rior to application. ° o
p pp &S ©\ é@ %
The study application rate (SAR) was based on an med gle ld app of parent
of 250 g/ha, a maximum formation of trlﬂuo cetate, O 259@ and 4_relative mo ass of
trifluoroacetate of 0.3, resulting in a nominal study application rate 20.0 pg/1 s011 weight),
equal to 0.2 mg/kg soil (dry weight). The actual, SA]@E 20 g/ 1(@ soﬂ§ wégg t), equal to

0.2 mg trifluoroacetate/kg soil (dry welght)

The application solution was prepared in Q\er @0 uL é@he a@icatl%@olutl@ were applied drop
wise onto the soil surface of the res ve test systefas usinga ple Af application the test
vessels were closed with the trap atta cept DAT-0 ple

ety Roepi QAT0 dhnples)

The test systems were incubated ynder a&g}lc co&%‘ﬁons@ the d@( for NO days at 20.0 °C and soil
moisture of 55 + 5% of the ma& m Wé@r holding cap(%slty in @ ‘Wwalk-in tlimatic chamber.

6 T S
2. Sampling f@ @
Nine sampling intervals ute%@ rt %entlre cuba@penod of 120 days. Duplicate test
systems were processed@nd anal 7 14 92@ 120 days after treatment (DAT).

Microbial soil blo@ was dgter @ gf -0, ]%@" -59 @ DAT-120.

3. Analytl@ ProQ ure# @ Q

At each san@lg 1nt@val the trap @hm Were§®noved from the test systems and the soils were
extracted three Ll at ambient mpera a e usy?fg acetonitrile/water (1:1, v/), followed by a
microwave- acce]gﬁted exfractiofywith @tonl tile/water (1:1, v/v) at 70 °C. After each extraction
ste tafitand @ “Separat §3fugation and decantati
p, superna %%an werg, separa y centrifugation and decantation.

Soil extrac@vere @@racté&zed bydiquid s€intillation counting and TLC/radiodetection. The limit of
detection (LOD) fov the HPL C/radiddetection method was < 1% AR. The amount of volatiles and non-
extra@ resid Wa@letermlned by C@uld scintillation counting and combustion/liquid scintillation

re@tlvelgj

The ident1%§ﬁof ggtest it ﬁnd 1®egradat10n products was elucidated by HPLC-MS(/MS) including

accurate mass inatidn. @7

coun

4. Kinetic EV&@%ﬁon

The data for the test item were evaluated according to the FOCUS guidance document ® on degradation
kinetics using the software KinGUI 2 to derive the DTso and DT values of trifluoroacetic acid.

Model input datasets were the residual amounts of trifluoroacetic acid found in each replicate test
system at each sampling interval (see Table 7.1.2.1.1- 6 to Table 7.1.2.1.1- 8). The initial total
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recovery (material balance) at DAT-0 was included in the parameter optimization procedure, but for
optimal goodness of fit, the value was allowed to be estimated by the model.

For the determination of the degradation kinetics following procedure was fol ded:

. Values between LOD and LOQ were set to the measured values. § @ é @Cf’@
. All single values < LOD or non-detected (n.d.) were set to 50%@PLQ @D %"%@y be
LOD / n.d. for a second time the curve was cut off until a sub@uent value Q Q oc@

For the evaluation of the data three different kinetic mo smg.%rst &der (SF@) fir rder multi
compartment (FOMC), and double first order in parallel@PFO Swere &%&ed 1®der t terrm@e the

best fit kinetic model. The best-fit kinetic model w, @selec on the C@l@ the @ error
gOQd S of fits red and

criterion and on the basis of a visual assessment of @ grams
calculated values vs. time, diagrams of residuals Vlee}\ N @ @
IL RESU@% A@IS%@SSI%@ TS
@

A. EXTRACTION AND QUANTI@TIOOF ~ IVIgJ\;ﬁ@IN S@IL SAMPLES

Table 7.1.2.1.2- 25 to Table 7.1.2.1 2@ I@Snarlzes%he d &ﬁatl of [1—@trlﬂuoroacetate and

the formation and degradation of its @@rada‘c@l prod@@ts as #‘unct@%of t11g@
\

Table 7.1.2.1.2- 25: Degradation, O@IﬂUOI@Ceth ac} in soil Laac@of Am under aerobic conditions
(expressed as &rcem%@pphe dloa%%y, mea alue@duphcates)

> ST pat
Compound @x@ Qo Gy | & ol | ™| 43 | 50 | 92 | 120
@ﬁhcam% 978 [ 998 [ 100.99999.9 1597.7 [ 1002 [ 1013 ] 101.7] 98.0
996 | 1000 | 100971 973 | 99.6 [ 101.3 [ 1010 | 9922
0.5 | 102 [ 97.5 | 99.9 [ 1013 | 101.4 | 98.6
Snd. @nd | nd | nd | nd | nd | nd
100,57 100.2 | 97.5 | 99.9 | 101.3 | 101.4 | 986
(g&o.l 0.1 | <01 ] <01 ]<o01]<o1]|<01]<01
0.1 | <01 | <01 [ <01 <01 |<01] <01
08 | 06 | 07 | 09 | 08 | 07 | 08
“100.4 | 101.3 | 101.0 | 98.2 | 100.9 | 102.1 | 102.1 | 99.4

trifluoroacetic acid 1©©>replicate B
ey

Unid./Diff. RadigaCtivity

Total Extra%ﬁfe Re@@es

Carbon dioxide ;\

Volatile Organiﬁe@ompoflg@s &N

Non—extract@@ﬁesid@gs

Material BaFince ®) O

Lo
:ﬁ@b
£

B
o
@
B
[oN

An
&

B
®
A
(=]
—_

%
15,

©

D @ @

n.d.: n ete@ @alyZG@EAT @after treatment
! single valugg of repl§cates andﬁ@n val&é&of duplicates

2 Material balances AT-0@gre 98.4% AR for replicate A and 98.1% AR for replicate B

S
&
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Table 7.1.2.1.2- 26: Degradation of trifluoroacetic acid in soil Dollendorf II under aerobic conditions
(expressed as percent of applied radioactivity; mean value of duplicates)

DAT @&
Compound 0 3 7 14 28 43 59<° 92 120
replicate A| 98.5 | 98.6 | 100.5 | 99.4 | 96.0 | 99 | 1005 | 100.3| 96a,7
trifluoroacetic acid ! replicate B| 98.3 [ 101.0 | 99.9 | 99.5 | 96.7 [@v.6 | G5 | 002 | 968
mean 98.4 | 99.8 | 100.2 | 994 96.4 | 9.4 100,0 P100.2 [\96.4
Unid./Diff. Radioactivity n.d. n.d. n.d. @%‘d G) (ﬁf@ei, n. & nzﬁ.%a n.d.
Total Extractable Residues 98.4 | 99.8 | 100.2 [299.4 f V6.4 |04 | {p0.0 @”2 964
Carbon dioxide na | <01 | <0®] <0d 9 <07 <0.1¢)20.1)<0.1 422 0.1
Volatile Organic Compounds na. | <0.1 @\1 <®l | = ot | <or | < @Js <0@] <0.1
Non-cxtractable Residues 13 | 124 13 {913 Baa [ S a8 | JF | 20
Material Balance 2 99.7 | 1050:] 101:6)] 100,82 978} 101.1x] 101.85101.9 | 98.5
N 2o @
n.d.: not detected, n.a.: not analyzed, DAT: daysa%er treatm@ &@@ @)@ \% @@
! single values of replicates and mean values plica N & @ \© @Q
2 Material balances at DAT-0 were 99.8% A@for re‘i}l&cate A #hd 99. 7"/&)@( for r@ate B €
LN S \\

Table 7.1.2.1.2- 27: Degradation (} trifl acetiespeid i s({@ Laaclghof rmwiese under aerobic
conditimg@xpres as peﬁ@n of a’pghed rad?@lctwlty@lean value of duplicates)
&

éy @Q %@) & D @T
Compoundf,Q « [ 0 3 7 914 é& 28 43 59 92 120
©©replicate Al 987 | 999°] 99| 99.60] 963 | 999 | 100.6 | 1000 | 97.0
trifluoroacetic a(:1d1 repligate B|-98.9 |95 | 99:8 | 988 | 955 | 99.4 | 989 | 993 | 982
ritean 98.761799.7 [99.7 992 | 959 | 99.6 | 99.7 [ 99.7 | 976
Unid./Diff. K@%ac@a@ ;\% 1%@ ng% n® nd. | nd. | nd | nd nd. | nd
Total Extractable Regidues 98.7 |799.7 [..99.7 | 99.2 | 959 | 99.6 | 99.7 | 99.7 | 97.6
Carbon dioxide N S na 4 <0.1 O<0.1 [ <0.1 | <01 | <0.1|<0.1]<0.1][<0.1
Volatile Organi Comppjinds > <0@] <01 | <01 | <01 | <01 |<01|<01]<0.1
Non-extractible Regiies ¢ |0 [«d7 | 10 [ 1o [ 11 | 12 | 12 | 11 | 13
MaterigtBalancd? o 999.7 71009 | 100.8 | 100.3 [ 97.0 | 100.9 [ 100.9 | 100.8 | 99.0

5 5 S
n.d.: not dete’g\tﬁ n.a.; not anal}%@, DATSdays after treatment
single values of tes aj ean values of duplicates
2 Material balanc DA%) were 996@% AR for replicate A and 99.9% AR for replicate B
v
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Table 7.1.2.1.2- 28: Degradation of trifluoroacetic acid in soil Hoefchen am Hohenseh under aerobic
conditions (expressed as percent of applied radioactivity; mean value of duplicates)

DAT @&
Compound 0 3 7 14 28 4§% 591 92¢ | 120
replicate A| 99.1 | 1013 | 101.1 | 100.0 | 97.1 | 1093 | 10255 | 1025 | o9z’
trifluoroacetic acid | replicate B| 99.3 | 100.0 | 100.4 | 1000 | 96.9  [@00.6 [“@01.0 {191.7 [$98.7
mean 99.1 | 100.7 | 100.7 10@? 97.0 | 1005, ] 101,59 102, 1 98.3
Unid./Diff. Radioactivity nd | nd | nd [dd | @ | S [ @ | g | nd
Total Extractable Residues 99.2 | 100.7 | 100.7 @100. ox\97.o 00005 1301.7 [Q02.1 |98 3
Carbon dioxide na. | <01 | <07 <0l <o0g,| <o@P<0.c<01@<0.1
Volatile Organic Compounds n.a. 0.1 @\1 ‘sl O<T\>1 <0 @;1 <® <0.1
Non-cxtractable Residues 09 | 10 10 909 For1 [Sa3 B3 L[5 ] 12
Material Balance 2 100.1 | 1088 | 1060] 101 @] 98] 10138 | 1034 103.4 | 99.5
N %y @
N @% @f@ Q% @
n.d.: not detected, n.a.: not analyzed, DAT: daysa%er treatment & @ N @
! single values of replicates and mean values @plic N 2 éﬁ O\Q @)@
2 Material balances at DAT-0 were 100.0% QR for feplicate A%ad 100@@AR folicage @
LN O 5
92 0 &N
B.  MATERIAL BAL C\E § o N Q @
: ACE S A N

The amount of dosed test 4 wasdete ed a DAT 0 b%fore %?mg and after the application and
was set to 100% AR all samples. Yhe tota@radloz@hwty very (mean of duplicates) of all
sampling intervals ra fromy98.2 o 102. %) AR in%bil Lageherhof AXXa (overall mean 100.4%
AR, RSD 1.4%), fi€n 97.8 to 109% ARNIn sodPolleddprf IT (overall mean 100.5% AR, RSD
1.4%), from 97.0 100.9%% AR 5011 acherhof Wusinwiese (overall mean 100.0% AR, RSD

1.2%) and from@% 2 to\ 40 Ho@ en am Hohenseh (overall mean 101.2% AR, RSD
1.6%), see a]@“able@ 2. 1 2- 25 to'.lﬁble7 1.2.1.2-

The complete ma‘?@al bal@lce found @j sam\zﬁ’mg intervals (mean of duplicates) in all soils
demonstrated th% 0 %ﬁlcant 1on @radl ivity dissipated from the vessels or was lost during

processing of %eses S

C. EX&IACBLF%&ND v§ EX@{ACTABLE RESIDUES

Extrzét@ resu@%s sta@jd constgﬁt be@n 95.9 and 102.1% AR over the entire incubation period of

120 in alpzfour SC(I§ @& @\

Non-extra&table r%dues R) @e detected with amounts < 2% AR at every sampling interval in
all four soils. S o Teble 7.1.2.1.2- 25 to Table 7.1.2.1.2- 28 for details.

D. VOLATILIZATION

Volatiles were dete@f ed with amounts < 0.1% AR at every sampling interval in all four soils. See also
Table 7.1.2.1.2- 25 to Table 7.1.2.1.2- 28 for details.
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E. DEGRADATION OF TEST ITEM

The test item was virtually not degraded within the tested incubation period of 120 days in the dark in
the laboratory in all four soils. See also Table 7.1.2.1.2- 25 to Table 7.1.2.1.2- Zfor details.

<

The chi? error values of the fits of all investigated kinetic models were < lg&nd tk@isual@%sessn@lt

of the regression curves gave good results. The degradation of triﬂuoro acollm&d singgrst

order (SFO) kinetics in all soils, according to the lowest chi? error val O & N)
Forae” 7 g

A
The half-lives for trifluoroacetic acid were > 1000 days in %@oils é@er %egabic citiong;?n the dark

in the laboratory. < <) .
@ o> 65\? S & &
Table 7.1.2.1.2- 29: Best-fit degradation kinetics of trifl acetit@cld in soils und@erob@@ondi ions for
trigger evaluation according to F S . <) §@ @
Soil Kinetic DTso © @T 90 V\chi2 exror @wVisl@\@g
(Soil Type) Model' | ddf |V Y %) @’Asseg%.ent 2
Laacherhof AXXa Q) @@ wr
(sand loam) SFO x> 100 > 1@9 V R 1.0 +
d o LS P
Dollendorf II @
(clay loam) SF@Q 6@00 > > 100@? °§@ 7 +
Laacherhof Wurmwiese A DY 1%%) o O\U
(sandy loam) &FO @\ﬂ >1000> | > 1600 St +
& &
Hoefchen am Hohenseh @J w\o‘// @%
(silt loam) é\a SK9 @)OO o > 1{)@9 \@i +

N
&I F e o

é ©®I. @JNZON@JSIONS

[1—14C]triﬂuoroac°eg?e (report name: trifliteroacgtic acid) was virtually not degraded in soil under
aerobic condit%% in th@ark i& laberatory dgying the incubation time of 120 days.

No signiﬁ amoufits of yolatiles ﬁn—e@ctable residues were formed during the study course.
SIS

The calculated h@@ives o@triﬂU@@ace%}cid were > 1000 days in all soils.
@
@ O
N %Q S
¢ °
w
&
(g
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Report: KCA 7.1.2.1.2 /05; | . ~.; 2012
Title: [1-"*C]trifluoroacetate: Concentration Dependent Mineralization Under Aerobic
Conditions @@J)
Report No: EnSa-12-0445 & .
Document No: M-441101-01-1 Q\ @\ @& %
Guidelines: * OECD Test Guideline No. 307 QS @
» US EPA OCSPP Test Guidelines 835.4100 @ | Qy % S%
GLP: yes @@° S S (§
N R RS
Executive Summary é}ﬁ § K @7 %

The concentration dependent mineralization of [1- l%é%‘lﬂ oy o acetatg@frep arne@%lﬂuq@cetlc
acid) was investigated in four soils under aerobic ¢ tlons@ the dapk in tH&labordtory for420 days
at 20.0 °C and a soil moisture of 55 + 5% of the n@%*mum\mter[h ing ca%amty@ @

& O

@
Soil Soytce < | Tegsure (USDA) [ gH ' |.90C [%]

Laacherhof AXXa Monheii,Germany |~sandy Toam 3}, 6.2 gp” 1.6
Dollendorf I1 Blankeftheim, Germany ¢h> clay loam @ 7.3 55
Laacherhof Wurmwiese Monheim, Géonany @  sapdy loan> | 51 1.9
Hoefchen am Hohenseh Buscheid ;Germany ™ “Silt loamy) 64 2.4

O o 9 L& N Y
1in 0.01 M CaCl, O O v O X L0

é}j N ©) &© \\
Three study application rates were teste a} s © Q
yapp Q . % S)

e 20.0 ug/100 g soil weg%@) \*t’o 0. ZEg trfﬂﬁ?roa@/kg soil (dry weight)
dry

e 10pg/100g s w@%ﬂ) e%al to (@1 rnﬂuo %etate/kg soil (dry weight)

@
o 0.1 png 100@11 (dry welgk@ equal@ 0. OO«Qng tr@)roacetate/kg soil (dry weight)

For each study a@yhcatlo@rate @hcat st sy@qs werganalyzed for the amount of carbon dioxide

30, 59 and 12@@5 a&}treatme t @@
AN

No s1gn1ﬁcant m r@ahzatl@l (= @) of<applied ;%j(hoactlwty [% AR]) of the test item could be

detected at any study S@%Mtl@e W&@l theésted incubation period of 120 days in the dark in the

laboratory in our § o
> é@ ‘&I. MA{@uALs AND METHODS

W S
. ATE ALS@) o
LI
1. ﬁtem KQ §\
[1- ‘T]tncet@iow(sod}@jm salt; report name ': trifluoroacetic acid)
CAS No 2923-18-4
Specific activi (5’\\ 3.48 MBg/mg
Radiochemical purity > 98% HPLC with radioactivity-detector

2. Test Soils

The soils (Table 7.1.2.1.2- 30) were sampled freshly from the field (upper horizon of 0 to 20 cm) and
sieved to a particle size of <2 mm. The soils were taken from agricultural areas representing different
geographical origins and different soil properties as required by the guidelines.
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Table 7.1.2.1.2- 30: Physico-chemical properties of test soils

Parameter Results / Units e
Soil Designation Laacherhof Dollendorf I Laach&hof Hoefchen am
g
AXXa Wurmwiese Hohenseh
Geographic Location S) @ Q @@J)
City Monheim Blankenheim nhe@ %\IBursel\lgeld
State North- North-Rhi North-Ritige S &{ ine
Rhine Westphali@ Q Westphatia %, V&g phalia
Westphalia L) Q & &
Country Germany @§%any°\ N}erma@& @J)Gem&hney
GPS Coordinates N 51° 0°2 ' N 510%86’ 51404.01'
04.65° & 006° .00 QZ» E O&@SS 25 © E 06.33"
E006° & S S | @
: A S @
53.52 o) % N
Soil Taxonomic Classification sand@ ﬁ@e-loa 2 Q1%;21m , rﬁ@(jed Cbloamy, mixed,
(USDA) mix xed, Ve, mes ypic @~ mesic Typic
mesicJ ypic frigid)ypi udal Argudalf
Cambudoll @ Eiihdept m@ f@
Soil Series [\Q K QD no mformat‘f@avallfa@}
Textural Class (USDA) Qsandy\l@m &igclay logm san@\ﬁ)am silt loam
Sand [%]  [50 pm — 2 mm] g7 €9 & \"\ 57 25
Silt [%] [2 um —50 pm] e S 4 & 40 Q 26 60
Clay [%]  [<2 um] O 9O s, O 1 15
pH N ( 5 N %
- in CaCl (soil/CaCl, 1/ @Q T2 ¢ EIEN 5.1 6.4
- in water (soil/water 1 & 6.5 @@ 75 @} 5.4 6.7
- in water (saturate%@ste) @& 6. & Q 7 Z@ 5.2 6.5
. S
-in KCI /{\@ @é g@ ﬁ% § 47 6.1
Organic Carbon T @J 1.6 Q @ 5.5 1.9 2.4
Organic Magier{%] | & % @© 28 | & 95 3.3 4.1
Cation Exchatige Cafacity © D %0
[meq/100 g] RN f“gj 21.2 10.0 13.6
Water Holdlng&\bamty@ @ & O
maximum, @ S
[g H20 ad 300 g s W] & 4 40 84.9 57.6 62.0
at 0.33 bar (pF 2@) %] O f© 2.2 34.9 18.2 26.3
Bulk Repsity (diﬁ%rbed@g/cm3 @126 0.97 113 1.08
Microbial B Q) 9
[mg mlcrql%g arbon g w\n W] °
DAT-0 @ 642 3145 598 1016
DAT-59 %04 484 2798 316 696
DAT-120 [m\% 323 1931 173 499
(g
! calculated as: OM [%] = OC [%] - 1.724

DAT: days after treatment
DW: dry weight

GPS: global positioning system
USDA: United States Department of Agriculture
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B. STUDY DESIGN

1. Experimental Conditions @@)

Static test systems were used, consisting of Erlenmeyer flasks filled with spifand %ﬁpped {vith solid
trap attachments for collection of carbon dioxide and volatile organic com a\)\' ds. @ Q) @Cf’@

100 g of the sieved soil (dry weight equivalents) were welghed into 6@1 ﬂasl@’nd t% oil ture
was adjusted to 55+ 5% maximum water holding capac ‘?by addition Ne -iorfized watgr. The
untreated test systems were equilibrated to study condltl&afor rox °3\days &ver thky\weekend)

prior to application. K N © .

. o &’ Q. @ S-S
The highest study application rate (SAR) was equalvto thé AR used 1 tan @1 aergbic soil
degradation study [KCA 7.1.2.1.2/04]: 20.0 pg/T00 g<%011 \ & al 0.2 mg
trifluoroacetate/kg soil (dry weight). For the @Vest ation -af a concentr dedency of

%
1 ), equal to

mineralization two lower doses were tested § addltl ) 1.0 ﬁg/ 100> soil
to 0.001 mg

0.01 mg trifluoroacetate/kg soil (dry weight)X@nd 10(@ soil«dry w%g t), equa
. . . i
trifluoroacetate/kg soil (dry weight). . o Q @

The application solutions were prepare water @000 &]@of th@g%spee&ve ap l@gatlon solutions were
applied drop wise onto the soil surfacé% the @pectlve test ems, ﬂ@g a @%‘Lte After application
the test vessels were closed with thedsap atlac@m nst% O @\

°

N
The test systems were incubated @der %blc condltlons n th%i”ﬂark forn120 days at 20.0 °C and soil
moisture of 55 £ 5% of the max%mm@er h(@]ng cg@%ny in alk@ climatic chamber.

& @ 9 <
2. Sampling @ RS %\
W

Three sampling 1nterv er @i%rlbu% over@le el i incubation period of 120 days. For each

study application rat @uphcate test gystemsswere anélyzed the amount of carbon dioxide 30, 59
and 120 days after @me@@t DA®:0 th oun @appl test item was determined.

Microbial soil b@nasso{@ detned AT @%AT @59 and DAT-120.

3. Amﬁyﬁ ca@ced-@s §> @ $§

At each samplin, é\mterv& the trgp atta@entswere collected from the respective test systems and

processed. Prior_to opefiing a st sys volafiles still present in the headspace of the test systems
ffto the.{#p attach
were purged ififo the Atap attachme fte rds, the amount of volatiles was determined by liquid

scintillatio@untl@ he @Qﬂ Wals© t furt}@ investigated.
S

The identiy of tﬁjé’ test @m and i degg@%ﬁon products was elucidated by HPLC-MS(/MS) including
mass@eterm 1on. & @

% @n " RESULTS AND DISCUSSION

A. EXTR@TI N AND@UANTITATION OF RADIOACTIVITY IN SOIL SAMPLES

Table 7.1.2.1.2- 3 1¢§T able 7.1.2.1.2- 34 summarizes the mineralization of [1-'*C]trifluoroacetate as a
function of time.



B
: Page 110 of 238
aayer) Bayer CropScience e

R 2014-03-19

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

Table 7.1.2.1.2- 31: Mineralization of trifluoroacetic acid in Soil Laacherhof AXXa under Aerobic
Conditions (expressed as percent of applied radioactivity; mean value of duplicates)

SAR @&
20.0 pg 1.0 pg N N° 0.1{&g
Compound (Replicate) | DAT-30 | DAT-59 |DAT-120| DAT-30 | DAT-59 DA']}@ DQ@O DA@-59J &-120

0.0061 | 0.0073 | 0.0074 | 0.0093 | 0.0085 Azo@mo @0 9179 3 0.123

Carbon dioxide

0.0062 0.0074 | 0.0072 0.0060 0147 | 0.01%5\ 00259 0.;2% 0.109

DAT: days after treatment @ %\ ® ©\

Table 7.1.2.1.2- 32: Mineralization of trifluoroacetic @d in S%@ﬁollel@rf I g@ A\groblc Co&ons

(expressed as percent of applied ra actlvmé mearf%@lue ogduphcat

SR OME N
20.0ug0§ Q éﬂ{K @ @

: N )
Compound (Replicate) | DAT-30 | DAT-59 T-1205PAT-3( DAT@ DATFJ20 DA@330 | DAT-59 | DAT-120

. A | 00067 | 0.0075Q Y.0072,| 0.013% | 00101 | ~@pa2s [Qyo42 | 0227 | 0230
Carbon dioxide - 2
B | 00068 | 0. 0.06% | 00196 | 015300158 0.006 | 0.048 | 0.129
& o <N
DAT: days after treatment N § é i”\g@ Q @
ST I NN

Table 7.1.2.1.2- 33: Miner tio@riﬂu@ceti&ud in Soﬁaach@mf Wurmwiese under Aerobic
d

Con ns (e @percen apph@radloa%tg ; mean value of duplicates)

-~ & X @V @%&R
S o w8 SR
S 200pg & L0 pg 0.1 pg
Compound (Repl@te) OD@’ -30 ﬁT-ﬂ T-1 D AT-30 | DAT-59 | DAT-120 | DAT-30 | DAT-59 | DAT-120
A 540.00 0.00 N 0.0983 GOJ6 0.0134 0.0155 0.039 0.017 0.348
Carbon dioxi@ — (é\ @ 0&
. 0. oo@ 0.06%6 |.0.0680 %§9065 0.0123 | 0.0194 0 0.045 | 0.095
& @@ ©
DAT: days after %ﬂment@ @
S @ &
Table 7. 1%1 2- 3@ ineralizatio @tl‘lfl %acetlc acid in Soil Hoefchen am Hohenseh under Aerobic
Con@lons (expressed@@y percent of applied radioactivity; mean value of duplicates)
< ¥ Q@ , O SAR
N
v v 200g 1.0 ng 0.1 pg

Compound (Re@%é} IQT-SO DPAT-59 |DAT-120) DAT-30 | DAT-59 | DAT-120 | DAT-30 | DAT-59 | DAT-120

A@% 0.0068 0.0074 | 0.0070 | 0.0769 0.0115 0.0202 0.115 0.087 0.154

Carbon dioxide
@7 0.0066 0.0075 0.0072 0.0112 0.0071 0.0234 0.070 0.163 0.109

DAT: days after treatment

B. MATERIAL BALANCE

No material balances were established within this study.
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C. EXTRACTABLE AND NON-EXTRACTABLE RESIDUES

Extractable and non-extractable residues were not determined within this study. %

@
D. VOLATILIZATION

Carbon dioxide was detected with amounts < 1% AR at every sampling rva 1@1 fou@soﬂs&
also Table 7.1.2.1.2- 31 to Table 7.1.2.1.2- 34 for details. Volatile @rgamc@ompouﬁfis WS@ not
determined within this study. @ A N é %,

@ N
. CONCLUSIONS & S O @ %\

NN
No significant mineralization (= 1% of applied sradioact] - ty "/@AR] th %st 1@1 -
HC]trifluoroacetate was observed at any study apph@tlon ral w1th@ the teged 1ncﬁbat10@nod of
120 days in the dark in the laboratory in all four s@ \ . D AN @ @

> @

& S)

Report: KCA 7.1.2.1.2/11; 5201450 ©

Title: Trigger evaluation fi he De@%datlc@of Flu@nacet “Degraddfion Product
FOE oxalate unde@ob Soil Cohditions La@tory ording to FOCUS
Kinetics Using tHOKin: 2 To@ Q>

Report No: EnSa-13-1009 N @© § ) @

Document No:  M-478440-0&51 Ny N

Guidelines: « FOCUS ]%ﬁ&e‘uc% 06, 2@41)3 4 @ Q S
GLP: no O &

N \ N

Executive Summary @ Q& © S %
e Y © @ XN

A kinetic analysis of rggidue data from two agrobic s&de @tion studies M-002166-01-1(Baseline

Dossier, KCA 7.1.2.01/01) and M 146-G3>1 (Ba@ sier, KCA 7.1.2.1.1/03) was performed

with the software KitGUL&acco Mg to US Kinetic 06, 2011)** to derive half-lives for FOE

oxalate, a degra@lon fen whi€h are suitable for trigger evaluation.
e iy,
Single ﬁrst appr 1ate t1c model to describe the degradation of FOE

oxalate for trlgger € aluatlo in the our tested soils 1 x loamy sand, 2 x silt loam, 1 X sandy loam)
under aerobic cdnditio the @rk in fie labgtatory at 20 + 2 °C and soil moistures ranging from
40% of the m@mumﬁ? h& ng c ity HC) to 75% of the field capacity (FC) at 1/3 bar.

The calcul@Ed hal@wes FOE
20+ 1 °G, 40% @HC) d19

late for trigger evaluation were 11.9, 13.4, and 23.4 days (all
ays 2P+ 1 °C, 75% FC at 1/3 bar).

@
§ @ & o b METHODS

Soil remd@x@ data from th@we bic soil degradation studies M-002166-01-1(Baseline Dossier,
KCA 7.1.2.1.1/ nd @@00214 01-1 (Baseline Dossier, KCA 7.1.2.1.1/03) were used. In these
studies the degradation of FOEUpxalate was studied in a total of four soils (1 x loamy sand, 2 x silt
loam, 1 x sandy lo under aerobic conditions in the dark in the laboratory at 20 =2 °C and soil
moistures ranging @om 40% of the maximum water holding capacity (MWHC) to 75% of the field
capacity (FC) at 1/3 bar.

The kinetic analysis was performed according to FOCUS kinetics (2006, 2011) * * using the software
KinGUI 2 with four different kinetic models: single first order (SFO), first order multi-compartment
(FOMC), hockey-stick (HS, DFOS = double first order sequential) and double first order parallel
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(DFOP). Model input datasets were the residual amounts of flufenacet and FOE oxalate found in each
replicate test system at each sampling interval.

The soil residue data for the parent were pre-processed as follows: the initia @tovery at DAT-0 was
included in the parameter optimization procedure, but for optimal good&e offit;” the alue Was
allowed to be estimated by the model. Values between LOD and LO ere $& to th®©mea
values. All single values < LOD or non-detected (n.d.) were set to 0.5 x ﬁ@%y be%a)me <d
n.d. for a second time the curve was cut off until a subsequenl@&lue >4.0Q oé@yrred

The soil residue data for the degradation product We@@pre cessed (%as f ﬁounts of
degradation products detected at DAT-0 were set to TheiQ er hase of a
degradation product), values < LOD or non-detected ) ‘-g:v also sé?'to 0§§;t data
point before the first detectable amount of the respe(@/e degr; datlo@oroduc@ thls@ata p was #
DAT-0, it was included in the fit by setting value OD’sg; non; cted .d.) t . Values
between LOD and LOQ were set to the measured v: u the etline phase of egrac@non product

all single values < LOD or non-detected (n. d@re s 0.5 >@JOD hey b&ame < @ OD / n.d. for
a second time the curve was cut off until a a@equen@alue Q@QOQ o%urre@ (03

The most appropriate kinetic model sele@d on@% b of a‘%letall%%tatistical analysis
including visual assessment of the go ss &he ﬁts&ehl -5¢a d e@ criteifon, t-test significance,
i

correlation analysis and standard %@aﬂon netl@paran‘r@ers late degradation were
derived based on the pathway fits (flufenaeet apNOE @late) ng t& est-fit kinetics selected
from the parent only fits. N 9 % o S

6 IL RE%LTS@ QQ
The single first order (S Was appr @rlate kinetic n%él to describe the degradation of
FOE oxalate for trlgg lua@ testedpoils uf@der aérgbic conditions. Table 7.1.2.1.2- 35

summarizes the result the kigetic an ialysm \Zggr the t@er evglhation.

) ks
Table 7.1.2.1.2- 35: @netlc Fame %@br @ﬁgra%ﬁ?ﬁn [FOE oxalate in soil under aerobic conditions

o for tr1@ ev rdingt0FOC
Soil S slgﬁletlc M(}c/lel T @ DTso D chi? error t-test Visual
N N S Q [da% Jdays] [%] Assessment 2
Howe, Indiana® . ¥ SFO*-SFO = | °19.6 65.0 6.2 0.020 +
BBA2.2* < FQMC*-SED 1.9 39.6 23.3 <0.001 +
Laacherhof AIILYs | ~FOMC*-SFO  4>234 1 717 16.0 <0.001 +
Hoefchen lmo;raf% @ SFO* -SFO f@ 13 445 10.4 <0.001 +
()

I'SFO/FO C SF O: le ﬁrst @ler/ fi rder &%l compartment (parent - flufenacet)* — single first order (FOE oxalate)

2 visual sment:

3 sand m, 2141 °C, 7 Ccl/ r(K 9% 2.1.1/01)

Cut-off of t 1 re51 ata a AT—‘ ue to collapse of the microbial activity

4 loamy sandz20'+ 1 °C, 40% I\N@IC (KA7.1.2.1.1/03)
3 silt loam, 20 +1 % M C (KC .1.2.1.1/03

6 silt loam, 20 + lé % M 7.1.2.1.1/03
* Kinetic paramet fFO oxalate degradation were derived based on the pathway fit using the best-fit kinetics selected
from the parent only ﬁ@
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III. CONCLUSIONS

The calculated half-lives of FOE oxalate for trigger evaluation in soil under a1c conditions in the
dark in the laboratory ranged from 11.9 to 23.4 days in all tested soils. %

The results are included in the summary of the route and rate of degradatlf ﬂuf@cet a@ its
degradation products in soil given in section CA 7.1.2.1. % %,
o & Q\ & @
\ R
N

seskoskoskok

O
v

Report: KCA 7.1.2.1.2 /12; -—% 201;{ N .
Title: Trigger evaluation for the Degra tion of enace@?eﬁlon uct

5043-trifluoroethanesulfonic acu@mder @oblc@oﬂ C ns@y Labogatory

According to FOCUS Kmetw@@smg the 1nGﬁI 2 Tob] @ @
Report No: EnSa-13-1010 @ % & S @
Document No:  M-478444-01-1 N < S) S

Guidelines: * FOCUS kinetics (ZOO@I 1)3®Q Q@ BN D @@
)
@

GLP: no & &
@ Y

%K O T o s O
NS v L9 S

A kinetic analysis of residue da@ fro @Vo %)blc @% d@aﬁor@smdles M-439105-02-1

(Supplemental Dossier, KC 1.2. 1‘2%?505) *~and 1@2440% 02- \(Supplemental Dossier,

KCA 7.1.2.1.1/06) was performe w@ﬂe software GUI cording to FOCUS kinetics (2006,

2011) > * to derive half-lives for F 0 @1ﬂuoﬁé@than?%ul om@d a degradation product of

flufenacet, which are suitable-for tr& r evaltation.

Executive Summary

Single first order (SF as Qmos<W pro@ate @tlc %1 to describe the degradation of
FOE 5043-trifluoroet sulfohic acid for t}g&trlgger@ aluatpit in three of the four tested soils (silt

loam, loamy sand, é@/ loam% undel@ robl@ondm S in dark in the laboratory at 20 + 2 °C and
soil moisture of 55 5% &F ater ldm pacity (MWHC) - for one soil no valid

half-life could b@lerw&g@)r F 043@1 anesulfonic acid.

i)
The calcul %ﬁlal@s of ‘QE 5r1ﬂ - etha@mlfomc acid for trigger evaluation were 9.1, 4.5
and 22.5 days'!

&\
%, @IETHODS
Soil resid ?na t e two bic @ degradation studies M-439105-02-1 (Supplemental
Dossier, A 7 and =44 02-1 (Supplemental Dossier, KCA 7.1.2.1.1 /06) were

used. In ese st@ws @1 degra(ﬁﬁlon OE 5043-trifluoroethanesulfonic acid was studied in a total
of fo ilt lo anyy sands¢ c y loam, loam) under aerobic conditions in the dark in the
labora ory +2 @ and s@il mow@res of 55 £ 5% of maximum water holding capacity (MWHC).

X
The kinetic anal, rform% according to FOCUS kinetics (2006, 2011) * # using the software
KinGUI 2 withytour 1fferent Kiietic models: single first order (SFO), first order multi-compartment
(FOMC), hockey-sti&k)(HS, DFOS = double first order sequential) and double first order parallel
(DFOP). Model imptit datasets were the residual amounts of flufenacet and FOE 5043-trifluoro-
ethanesulfonic acid found in each replicate test system at each sampling interval.

' Worst case estimate based on decline fit (steady degradation product formation is not considered in the
evaluation).
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The soil residue data for the parent were pre-processed as follows: the initial recovery at DAT-0 was
included in the parameter optimization procedure, but for optimal goodness of fit, the value was
allowed to be estimated by the model. Values between LOD and LOQ W@é@set to the measured
values. All single values <LOD or non-detected (n.d.) were set to 0.5 x LODg If'they became < LOD /
n.d. for a second time the curve was cut off until a subsequent value > LOQ’Qccurr%\ @& %

The soil residue data for the degradation product were pre-proce@ low amougtgs of
degradation products detected at DAT-0 were set to O. reafter (in orm n pha of a
degradation product), values < LOD or non-detected (n.d.) @re a § set y except-tor t e Yast data
point before the first detectable amount of the respective degradat{®, proﬂgct If t@ data®point was #
DAT-0, it was included in the fit by setting values < LC@%ig notirdetec (n d. §D. %a‘lues
between LOD and LOQ were set to the measured valyigs. In thesdecline de ationproduct
all single values < LOD or non-detected (n.d.) werggset to 0. S LODf th%@ecam LO@n.d. for

a second time the curve was cut off until a subseqls@t V&R\> LOQ ccurre @@
The most appropriate kinetic model was ted ety the n 1s %@ detailéd statfstical analysis
including visual assessment of the goodnes the f@ chizs aled error cr@rlon significance,

correlation analysis and standard deviatj &3 Km&lc par@ ersef FOE%xala degradation were
derived based on the pathway fits (flu cet aftd FO& 43-trifhioroethanesutfonic acid) using the
best-fit kinetics selected from the pare ly &, Y
a @ & °\ ©@

11\ RESUL

The single first order (SFO) was‘the %oprlat 1netlc@)del t\lescrlbe the degradation of
FOE 5043-trifluoroethanesulfonic acidYor triggpt evatuation in t ur tested soils under aerobic
conditions -from one soil @’ valid @alf-lifé~could be denv%’%i. To&b 7.1.2.1.2- 36 summarizes the

results of the kinetic ana@ for Q rig @Valu%on \%

&}

Table 7.1.2.1.2- 36: @netlc Fame % ort egra%tl n of ;s 5043-trifluoroethanesulfonic acid in soil
under @y ob1 itio r tr@r evalfiation according to FOCUS

Soil, 2y Klnetlc @ DTso %%ﬁ chi? error t-test Visual
A N odel @ A
o @ {days] i[%ays] [%] Assessment 2
Hoefchen Am Hokienseh * ¢, SF O*@: 0 | .1 30.2 5.8 <0.001 +
Laacherhof AXXa! N1 SFOSSFO iy 45 V149 18.3 <0.001 0
DollendorfIE3 2 57 | SFO*-SF@S] 22.8% 74.7 24.1 0.004 +
Laacherhof @prmm@% N P ¥ -8 -8 -8 -8

O )

I'SFO-S ingle &t orde arent - f@enace@’single first order (FOE 5043-trifluoroethanesulfonic acid)
2 visu essm@ dium/acteptable

3silt lo % M\’% (Kc@ 1.2.1.1 /05)
4loamy sanctz\lﬁ 8 +0.2 °C SSWWHC CA 7.1.2.1.1 /06)

3 clay loam, 19.8 + 5 WHC A 7.1.2.1.1/06)

¢ sandy loam, 19. 7% MWHC (KCA 7.1.2.1.1 /06)
7 Worst case estimate bas on decline Tits (steady degradation product formation is not considered in the evaluation).
8 No valid trigger value @1 be estimated based on both pathway fit and decline fit.

* Kinetic parameters of §OE 5043-trifluoroethanesulfonic acid degradation were derived based on the pathway fit using the
best-fit kinetics selected from the parent only fits.
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III. CONCLUSIONS

The calculated half-lives of FOE 5043-trifluoroethanesulfonic acid for trigger ez%luation in soil under
aerobic conditions in the dark in the laboratory ranged from 4.5 and 22.5 day&in three of four tested
soils. In one soil no valid half-life could be derived for FOE 5043-triﬂuoro‘;‘£%nesu%mc ac@

The results are included in the summary of the route and rate of degradatigy of flufgnace ag@d its f@jor

degradation products in soil given in section CA 7.1.2.1. . &@ N &% §

sk gk @6 @ Q\\ %© o\%
N Q o3 (;;9

Report: KCA 7.1.2.1.2 /14; , G| S, 2014 S L
Title: Kinetic Evaluation of the Degrad@wn of fphienyl-UL-'*C fen@ and
Degradation Products under Agrobic So@Cond%@ns ir& oratory Ac ing
to FOCUS Kinetics Using the@mGk{% Tool S @
Report No: EnSa-12-0575 . § é\g ©§ @jQ &@
Document No:  M-477878-01-1 S Q N )
Guidelines: ~ + FOCUS kinetics (2006201 DS @© o
GLP: no § A O @@\ @@
& A
Executive Summary @Q ©@ % v Q @Q

< D

o : o é@ . Qo O
A kinetic analysis of soil residue data from thr é%erob% oil adation” studies M-002166-01-1
(Baseline Dossier, KCA 7.1.%.1.@@01), 2002146-01-1 (Baselifae Dossier, KCA 7.1.2.1.1/03) and
M-009592-01-1 (Supplementa%Dﬁ, KCA 7.1.2.91 /04) Svas formed with the software

KinGUI 2 according to FOGUS kingjics (2006, 2041) 3 4 t@pderivelhalf-lives for flufenacet and its
degradation products FO alat
fraction for the degrad@ pro

0]

, W
degradation products deségibed here; therefore, Stidy 09592-01-1 (Supplemental Dossier,
KCA7.1.2.1.1 /04)16®0t considere@s it o@con‘[@ soil ggsidue data for flufenacet.
&

S

The single first order kigigtic | wds used o descibe the degradation of FOE oxalate, FOE
sulfonic acid o@%) FO ethylswlfongsfor modehing pmrpose in the four tested soils under aerobic

conditions ’&@ie darkyin thie laboratqyy at 20 + 2 “Cvand soil moistures ranging from 40% of the
maximum water h@@ng ca@:ity (\@}HC @775%%Fthe field capacity (FC) at 1/3 bar.

E ;sulfonic, acid and\FOE O%thylsulfone as well as formation
jeh are @‘ﬁable for modeling purpose. Only the results for the

The calculated. fial -lives of oxal&gt@eﬁ werEo8.9 days, 20.7 days, 13.1 days (all 20+ 1 °C, 40%
MWHC) and99.4 (21 %1 °CF5% EE, at 1/3 bar). The formation fractions of FOE oxalate
formed frofaflufe t Weggcalcul d as (348, 0.375, 0.350 (all 20 £ 1 °C, 40% MWHC) and 0.484

(21+1 °C, sooér@at 1/3®ar). ©© O

For sulfenic aci reli&ble hak%f@jes could be derived from the soil residue data. However, the
formation fifetions £or FOE@ulfoni€cid formed from flufenacet could be determined for all of the
tested soil§sand v%:e cal% ted a&?}.257, 0.259, 0.143 (all 20 = 1 °C, 40% MWHC) and 0.108 (21 +
1 °C, 75% FC atQdy3 barfD
& @

Formation of FOE @thylsulfone was not observed in study M-002166-01-1 (Baseline Dossier,
KCA 7.1.2.1.1/01)@@a#d thus, no degradation data could be derived from this study. The half-life of
FOE methylsulfone could be determined only in one of the tested soil (Laacherhof AIIl) of study M-
002146-01-1 (Baseline Dossier, KCA 7.1.2.1.1/03) and was calculated as 82.7 days. However, the
formation fractions for FOE methylsulfone formed from flufenacet could be determined for all of the
tested soils and were calculated as 0.061, 0.087 and 0.051 (all 20 + 1 °C, 40% MWHC).
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L METHODS

Soil residue data from the aerobic soil degradation studies M-002166- 01% (Baseline Dossier,
KCA 7.1.2.1.1/01) and M-002146-01-1 (Baseline Dossier, KCA 7.1.2.1. 1/0@ were used. In these
studies, the degradation of flufenacet was studied in four soils (1 X loam % 511t oam, 1 X
sandy loam) under aerobic conditions in the dark in the laboratory at 205 so@mmst@s
ranging from 40% MWHC to 75% FC at 1/3 bar (for details see Table *1 2 “\'7 to T%ble 7. ]% 2-
39 below). &

\ ‘”\7
The kinetic analysis was performed according to FOCUS @etlcs 06,,26011) * 4‘Kﬁslng & software
KinGUI 2 and the single first order (SFO) kinetic mode@ od INputedataset v@e thesamounts of

degradation products found in each replicate test #m a&gach sé&nplin terv > Amouts of
degradation products detected at DAT-0 were set to @3 ere@Igz T Va s<L @—dete (n.d.)
were also set to 0, except for the last data point ore thg i

irst @L&ectabl&amo t of thgw@spective
degradation product. If this data point was # DAT- inclyded in the fit by@ing &es <LOD
or non-detected (n.d.) to 0.5 x LOD. Values bg&tween l§ w@re set torthe méasured values.
In the decline phase of a degradation produ$ s1ng@ val or nondetec .d.) were set
to 0.5 x LOD. If they became < LOD / n.dfor a second ti the egrve wagcut off until a subsequent
value > LOQ occurred. The DTs Valuﬁand foftnation @actloerg &lcula@@from the resulting
kinetic parameters. Q S @

N @
@ RzE?UL @ O\@ﬁ
The single first order (SFO) kme@ mo @)was used to %escnb degr%datlon of FOE oxalate, FOE

sulfonic acid and FOE methylsu}"one modeling p se in th four@ted soils. Table 7.1.2.1.2- 37
to Table 7.1.2.1.2- 39 summgdgizes th@result& the kigetic al@ysm &

Table 7.1.2.1.2- 37: Kmet n@s fo rad of F@E oxak%n soils under aerobic conditions for
deling pugpdse acco ing to CUG@

f)
Soil @ FF \tlc Médel ! DTso chi? error t-test Visual
@ 1 % @@e %day@ [%] Assessment ?
Howe, Indiang 0484 @S‘f SFQSSFO ©1 1947 6.2 0.017 +
BBA 2 2% 0.448 SKO - SFO A9 252 0.006 0
Laacherdof AL ] 0375 | oSFO - SED 20.7 13.1 << 0.001 0
Hoefchen im Ta@* o 350 "SFO ﬁFO . 13.1 10.6 <<0.001 +
]
FF formation fr n fro fena @
1 SFO-SFO: sin ﬁrst r (paren ﬁrm or@s (degradation product)
2 visual ass ent + 00d 0 = acc le fit ©
3 sandy loam 1+1 75% e fiel pa01 ag 1/3 bar (KCA 7.1.2.1.1/01)

6 silt °C, 4 0)2.1.1/03
NS
v\g Q

410arny d 20 £QFC. 40% MWHC (RCA 751@7 1.1/03)
sﬂt@ °C, 4 @w C (KCA7 1/03
am Q’ CA
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Table 7.1.2.1.2- 38: Kinetic parameters for degradation of FOE sulfonic acid in soils under aerobic
conditions for modeling purpose according to FOCUS

Soil FF Kinetic Model ! DTso chi? error t@sj/t Visual
[days] [%] & . Assessment 2
Howe, Indiana * 0.108 SFO - SFO > 1000 6.3 Sna. Vg, QT+ &
BBA22* 0.257 SFO - SFO > 1000 154 s 0.50Q, + @
Laacherhof AIII5 | 0.259 SFO - SFO > 1000 95 Y 9560 [T £
Hoefchen im Tal © 0.143 SFO - SFO > 1000 p 6.6 au.d. @ @ %Y,
N S
FF formation fraction from flufenacet % S) gi% \@j %’
' SFO-SFO: single first order (parent) — single first order (degradatl@prod \ @7 @ N 2o
2 visual assessment: + = good fit @) @
3 sandy loam, 21 + 1 °C, 75% of the field capacity at 1/3 bar ( C®7 1 2 @%@'1) @) @
4loamy sand, 20 = 1 °C, 40% MWHC (KCA 7.1.2.1.1/03) Q . & @ @
3 silt loam, 20 = 1 °C, 40% MWHC (KCA 7.1.2.1.1/03 \ 'S @ @
6 silt loam, 20 + 1 °C, 40% MWHC (KCA 7.1.2.1.1/03 @ & O A
9 n.a. = not available; not calculated by KinGUI due to@kistica@ons @ & @ @

Table 7.1.2.1.2- 39: Kinetic parameters for @\grada of F me?@hlfon&@smls @hder aerobic
conditions for model@pur ose according to FQCUS
S p ding \@\ &
Soil FF Kine&@iode@ D0 i? erri @Q{ést Visual
o\ R

fdays] f© % Assessment 2
BBA 2.2 0.061 SFO - S 1000 27.8 0.500 ~
Laacherhof AIIL* [ 0.087 SFO.&SFO %\g@ 5.4 0.005 +
Hoefchen im Tal 5 | 0.051 SF@VSFO > 10 & 16.1 @Qf 0.500 +
N ~
FF formation fraction from fl acet Q @ %
'SFO-SFO: single first ord arent&!ﬁngle ﬁr,:)rder ((@radatrodu%
2 visual assessment: + = gddg fit
3 loamy sand, 20 + 1 %@% MWHC (KC@I 2.1. @) @
4 silt loam, 20 + 1 °C, 40% MW % @
5 silt loam, 20 £ 1 %40% 1'7 1.2. s @ N
NS
N @ N o @
A 7 O Ym. @’CON%LUSIONS
N
The calculated h&lf-live %(alat @r m mg purpose in soil under aerobic conditions in the
dark in the la@tory ed &9 20 7 days in the tested soils. The formation fractions of FOE

oxalate for fro&%ﬁe cet ran m@SO to 0.484.

For FOE ulfonld no Qhabl(ﬁllf Im@s could be derived from the soil residue data. However, the
forma t rac ons for®OE sulfonic_a®d formed from flufenacet could be determined for all of the
teste *'Q" rang@rom 08t \2596

The half- 11fe of @ylsulfoﬁ% for modeling purpose in soil under aerobic conditions in the dark
in the laborat ould 0 termined in one of the tested soils and was calculated as 82.7 days.

The formation fractiony for FOE methylsulfone formed from flufenacet could be determined for all of
the tested soils of y M-002146-01-1 (Baseline Dossier, KCA 7.1.2.1.1/03)and ranged from 0.051
to 0.087.

The results are included in the summary of the degradation rates of flufenacet and its major
degradation products in soil in the laboratory given in section CA 7.1.2.1.

sfeseskoskosk
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Report: KCA 7.1.2.1.2 /16; ||, 6-; N s; 2014
Title: Kinetic Evaluation of the Degradation of Flufenacet Degradation Product FOE
sulfonic acid under Aerobic Soil Conditions in Laboratory&cording to FOCUS
Kinetics Using the KinGUI 2 Tool & .
Report No: EnSa-12-0580 S\ ) @K %
Document No:  M-477844-01-1 QRS @
Guidelines: « FOCUS kinetics (2006, 11) ** @ @ < §a
GLP: no @@° A S é
@ @ o\ 7 N
Executive Summary @y}’ © R \@7 @}

o\ K o
A kinetic analysis of soil residue data from two a&g@%ic degra@‘zion Qdies @—0040@%01—2
(Baseline Dossier, KCA 7.1.2.1.2 /01) o) Mi144 @1-1 @upplergéntal ossier,
KCA 7.1.2.1.2 /08) was performed with the soft KinGUI 20§ rding% FO@S k&@lcs (2006,
2011)*4to derive half-lives of FOE sulfonic acjd, which@re suitable for$odelig&pu J
) X Gl o8 LS

The single first order kinetic model was use@ mod@ng pose to%escri@the de j@’- ation of FOE
sulfonic acid in a total of five tested soils finder aczobic comiditionssin the d4#k in the laboratory at 20 +
2 °C and soil moistures ranging from 29@0 44%f the @xim@wate&%ldin g capacity (MWHC).

&5

R cidPere 2354 . 10
The calculated half-lives of FOE sulféni aci@ ere @é/iﬁ C, 31% MWHC,), 180.8 days
C

20 &2
(20 + 2 °C, 29% MWHC), 234.9 days (20°%,2 °C, %4% ),@ daggs@nd 60.3 days (both 20 +
2 °C, 40% MWHC). RO 'SR
YOSt Omemop R o
o OMEEYY, o
Soil residue data from thgsaerobictsoil adatipn studieSSM-004098-01-2 (Baseline Dossier, KCA
7.1.2.1.2 /01) and M-1}4445-0 (Suppteme Dossgr, KGA 7.1.2.1.2 /08) were used. In these
studies, the degradati f FOE_ sulfonic acid was st in tal of five soils (1 x sand, 1 X loamy
sand, 2 x silt loam, I3 sandy loam) er agrobic ¢ 1ti0n@q the dark in the laboratory at 20 + 2 °C

and soil moisture r%ing 6@& 29 W@to 44@ W§

The kinetic ana{%is wé%xperfo aceording to@T OCW$ kinetics (2006, 2011) ** using the software
KinGUI 2 four ererft kinetic@odels ingle"first order (SFO), first order multi-compartment
(FOMC), hoc ex—§@k (HS@DFO do&b first order sequential) and double first order parallel
(DFOP). Model input dagasets wegg the résidual &mounts of FOE sulfonic acid found in each replicate
test system at %@%1 sarfipling fifterval, Fhe initfal recovery at DAT-0 was included in the parameter
optimizatio%)@%ced B, but fg?ﬂopti goodaess of fit, the value was allowed to be estimated by the
model. Val@s bet&n Lg and £OQ vye@ set to the measured values. All single values < LOD or
non—dete%?d (n.g.-¥were set to L@Q\ If they became < LOD / n.d. for a second time the curve
was ¢ f until a siBsequent value™@LOQ occurred. The most appropriate kinetic model was
select5§ on basis a dggatled stafistical analysis including visual assessment of the goodness of
the fits, chii; caled error cifferion, t<test significance, correlation analysis and standard deviation. The
DTso values wlcul@ fromThe resulting kinetic parameters.
V

% v I1. RESULTS

The single first ordgr (SFO) kinetic model was used for modeling purpose to describe the degradation
of FOE sulfonic acid in the five tested soils. Table 7.1.2.1.2- 40 summarizes the results of the kinetic
analysis.
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Table 7.1.2.1.2- 40: Kinetic parameters for degradation of FOE sulfonic acid in soil under aerobic
conditions for modeling purpose according to FOCUS

Soil Kinetic DTso chi? error t@syt Visual
Model ! [days] [%] & . | Assessment ?
BBA2.13 SFO 258.4 438 < 0.008, S+ &
BBA2.2* SFO 180.8 4.64 =< 0001 o W
Laacherhof AIII 3 SFO 234.9 1124 P <0901 T o
Laacherhof AXXa ° SFO 62.3 @05 <0.001 © R
Laacherhof AIII 7 SFO 60.3 3.03 L | Jss<0. ogsﬁa N+
[ 2 .
' SFO: single first order @ > %7@& ©\ @ X
: v
2 visual assessment: + = good, o = acceptable ) 6@7 @ @) @
3sand, 20 + 2 °C, 31% MWHC (KCA 7.1.2.1.2 /01) o g @ @ @) @
4loamy sand, 20 + 2 °C, 29% MWHC (KCA 7.1.2.1.2 /01) Q& ~ LD & > @
5silt loam, 20 + 2 °C, 44% MWHC (KCA 7.1.2.1.2 /01) ©\ w\g\ & Q @
6 sandy loam, 20 + 2 °C, 40% MWHC (KCA 7.1.2.1.2 /O& N) < Q %oy &
7silt loam, 20 £ 2 °C, 40% MWHC (KCA 7.1.2.1.2 /O§ Q @ % S @@
\ Q %, @
(lo% (7? SR @
: co CLUS ONs@ \ é@

2y
The calculated half-lives for modeh?@p o@ for tHedegr: 1on onic acid in soil under
aerobic conditions in the dark in the abor@ry raréé\d fro 4 d@/s in the tested soils.

The results are included in the su ©ry of the d@@adatlé@ rate of flufenacet and its major
degradation products in soil in the la tor@en in ¢ ctlon@A 7. 1@

SN
é@@)@@

Report: KCA 7.1.3:1.2 s ' S.; 2014
Title: netlc Evalua @1 of t lufenacet Degradation Product FOE
ulfo der ObIC il o.-‘;:.‘ ions in Laboratory According to

@) FO ics U@g the <QHGU@Z Tool

Report N a 1 0578

Documen@n —477 @ @7\ %”\ﬁ

Guidelines:  °~,° FOCUS k1 t1cs (2 11

GLP: & HO@, Qg@ &@6 K

Executive @mma@g &

A kineti %analy of so@ res1@e dat tom the aerobic soil degradation study M-443658-01-1
(Supplémeéntal Dossier@XCA 7.1 2 2/ @6) was performed with the software KinGUI 2 according to
FOC k1s (2@ 201 rive half-lives of FOE methylsulfone, which are suitable for

modeling purpose § Q\

The single ﬁrs@er kin@ic mgglel was used for modeling purpose to describe the degradation of FOE
methylsulfone 1 1 of 4 tested soils under aerobic conditions in the dark in the laboratory at
20 + 2 °C and soil @sture of 55 + 5% of the maximum water holding capacity (MWHC).

The calculated half-lives of FOE methylsulfone were 43.1, 23.3, 43.8 and 96.1 days (all 20 £ 2 °C,
55 + 5% MWHC).
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L METHODS

Soil residue data from the aerobic soil degradation study M-443658-01-1 (Supplemental Dossier,
KCA 7.1.2.1.2 /06) were used. In this study, the degradation of FOE methyls@fone was studied in a
total of four soils (loamy sand, loam, silt loam and sandy loam) under aerobrc&eond%ns in Qe dark in
the laboratory at 20 =+ 2 °C and soil moisture of 55 + 5% MWHC. @

The kinetic analysis was performed according to FOCUS kinetics (200@ ZOLIf@4 he
KinGUI 2 with four different kinetic models: single first order” (SFO) firs \er -compprtment
(FOMC), hockey-stick (HS, DFOS = double first order,s Guen an, %Louble st orgk der parallel

NS\

(DFOP). Model input datasets were the residual amo@ s ylsug e f@gld 1n each
replicate test system at each sampling interval. The j ff#ial reggvery @7 AT ude the
parameter optimization procedure, but for optimalCg odn the as)allo to be

estimated by the model. Values between LOD a 0Q we ere setQk) the rigasur Val 1l single
values < LOD or non-detected (n.d.) were set to 0. §D %{ beca me < L r a second
0Q

time the curve was cut off until a subsequentivalue urred @1 he ap prrate kinetic
model was selected on the basis of a detai@tatis@al analysis 1n§éh1d1n 1sua1 sment of the
goodness of the fits, chi*-scaled error criterion, tztest sig anc%correl@on analysis and standard
deviation. The DTso values were calcula%& from €he resu&@lg krc p@rﬁ%ﬂeters@

@QII & RESULTS LY @ o

The single first order (SFO) kinetic mode‘lx\?as used dfor eling &os&o describe the degradation
of FOE methylsulfone in the fqu sted Table 7.1 é 1.2- 4§umm§kzes the results of the kinetic

analysis. @ % ®)
% <
Table 7.1.2.1.2- 41: Kinet@ametgs or ra atron of FOEynethyl$ulfone in soil under aerobic

condi for (O@deh rposé@cord@ to F& S
Soil ¢,7 AN etic DTso chigerror t-test Visual
©© Kgiel1 (&9 [da@Q> Of%] Assessment 2
Laacherhof AXXd® & [ <\SFO & S 3.4 << 0.001 +
Dollendorf 1125, . &  FY SFOM @ 3.0 <<0.001 +
Hoefchen am Hohensch 3 SKO 43-&&”@ 3.6 << 0.001 +
Laacheéﬁ@?WWese 6 SNFO A 964 3.3 << 0.001 +
N
I SFO: single figst orders, @ LS
2 visual asse%;%ent + @)Od @ S)
3 loamy sa @@ § Q>
“loam SN
3silt loa§ § é @ °\©
6sandy loam € @ < é{;\g
@ o & N
4 @ ¢ O
%, @ A L. CONCLUSIONS
The calculate hves@n mogde 11ng purpose for the degradation of FOE methylsulfone in soil under

aerobic conditi 1n%e dark i 1n the laboratory ranged from 23.3 to 96.1 days in the tested soils.

The results are n@fuded in the summary of the degradation rates of flufenacet and its major
degradation products in soil in the laboratory given in section CA 7.1.2.1.

skokskockok
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Report: KCA 7.1.2.1.2 /15; || 6. R s.; 2014
Title: Kinetic Evaluation of the Degradation of Flufenacet Degradation Product FOE-
thiadone under Aerobic Soil Conditions in Laboratory Acc@ing to FOCUS
Kinetics Using the KinGUI 2 Tool & .
Report No: EnSa-12-0579 S\ ) @K %
Document No:  M-477840-01-1 QN @
Guidelines: « FOCUS kinetics (2006, 11) ** @ @ < §a
GLP: no @©° A S é
@ @ o\ %S N
Executive Summary @y}’ @ K @ @}

A kinetic analysis of soil residue data from the aeg%blc degr@atlo@dy §0098§§8 01-1
(Supplemental Dossier, KCA 7.1.2.1.2 /03) was p @med @ith the@oftwar@KinGH 2 a ding to
FOCUS kinetics (2006, 2011)* *to derive half- hv@&of F&&thlae& whicly are @able f@y modeling
purpose. “ § é\g ©& @j@

The single first order kinetic model was u§ for ﬁ@deh urposge&to d@rlbe tl@%egradatlon of
FOE-thiadone in a total of three tested soils, unde&aeroh@g@ndl‘a@ls in tl@ dark@n the laboratory at
20 + 1 °C and soil moisture of 75% ofﬂ%&ﬁeld c@cﬁy{ ) at @baro (5@

The calculated half-lives of FOE- th@@%1 v@ 2. 0@ 4 an@ﬁ 9 d@ﬁall @@?c 1°C, 75% FC at 1/3
bar).

"2 Q@I MEEbIODSQ N
Soil residue data from the «;@robic@’l deg?iatlo %’tudy —0098@@1—1 (Supplemental Dossier,
KCA 7.1.2.1.2 /03) were . In this"stu ¢ degradatidnof FOExthiadone was studied in a total of
three soils (loamy sand, y lo@ silt ) upder aer@ic corndiftons in the dark in the laboratory at
20+ 1 °C and soil mms@e of 4% FC at’1/3 bar. 9 SN

% @
The kinetic analys as performe @écor to\S@%@JS @ics (2006, 2011) * * using the software
ffi fi

KinGUI 2 with four di t ki rstorder (SFO), first order multi-compartment
(FOMO), hocke stick’ ﬁ t order sequential) and double first order parallel
(DFOP). M 1nput tase@iwere t @em al amoyiis of FOE-thiadone found in each replicate test
system at €a ing infrval. @ there@as evidence in the study that the transient degradation

product FOE-thi %&one R&(g)plonm@md c gate&is in equilibrium with FOE-thiadone under neutral
conditions, a t ca@assum@on fof the degeadation of FOE-thiadone was made, and the sum of
the residual f@ou @f FOE:thiad and KOE-thiadone propionic acid conjugate found in each
replicate te yste@ each samplifig inter@l were used as model input datasets. The initial recovery
at DAT-Q was indlided if3he p@@nete “dptimization procedure, but for optimal goodness of fit, the
value allowed to estimatéd byhe model. Values between LOD and LOQ were set to the
meastged val@s. A @mgle $alues LOD or non-detected (n.d.) were set to 0.5 x LOD. If they
became <%@) / n. sec d@lme the curve was cut off until a subsequent value > LOQ
occurred. T appr 1ate kﬂ&tlc model was selected on the basis of a detailed statistical analysis
including VISU§SSGSS t ofghe goodness of the fits, chi*-scaled error criterion, t-test significance,
correlation analysis a@ standard deviation. The DTso values were calculated from the resulting kinetic
parameters. 03

Il. RESULTS

The single first order (SFO) kinetic model was used for modeling purpose to describe the degradation
of FOE-thiadone in the three tested soils. Table 7.1.2.1.2- 42 summarizes the results of the kinetic
analysis.
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Table 7.1.2.1.2- 42: Kinetic parameters for degradation of FOE-thiadone in soil under aerobic conditions
for modeling purpose according to FOCUS

Seil Kinetic DTso chiZ error t-test@” Visual
Model ! [days] [%] & Assessment 3
Towa * SFO 2.0 6.7 <<Q001 |z, @ &
Indiana * SFO 1.4 5.7 <©0.001 o @
Nebraska © SFO 2.9 3.7 22000197 () o S
© © B
'SFO: single first order @ & \ S
2 worst case assumption; sum of residue values of FOE-thiadone and thtadone p@non géé%d con&‘g@é v
3 visual assessment: o = acceptable @ N Q@ %
4loamy sand 2, 6@% @ Q @
5 sandy loam Q @ @ @ (@) @
6 silt loam & N N & @ @
\ @ @

II. %N smé) ‘& Q§

The calculated half-lives for modeling %Lﬁwpose far the a(§1 of P@E-th one in soil under

aerobic conditions in the dark in the lab ory ra ed f to %&ﬁdays @y the tested soils.
The results are included in the S@@mary® the &degra enacet and its major
degradation products in soil in the la oralt&@&gwe;n%ﬁvf7 secti
°\ @ ***** @
N o @

Report: KCA 7@2.1.2 @ . , S.p 5\14
Title: Kin Eval@mn ofithe De datlo of [t% zole -14C]flufenacet and its
dati roducunder eroby 011 ditions in Laboratory According

OCUS 1net1<§s Using the Ki LQ I2 Q-'
Report No: Sa-

:@577
Document No;, M-4 35}@ @
Guidelines:b\@ * FQCUS tlcs@o 11@4
Q @
‘(G’ o

GLP: O mY o
o o O

Executive Summéary
A kinetic an I&s 0 1 %?(1@ d &? é

f@ 1l regidue rom two aerobic soil degradation studies M-439105-02-1
(Supplemergtal § er, KCA7 .1 and M-440348-01-1 (Supplemental Dossier,
KCA 7.1.2¥1 /0 as performegyyvith the Software KinGUI 2 according to FOCUS kinetics (2006,
2011) >Ato der@ﬁ half lives fofiflufenfieet and its degradation products FOE-thiadone, FOE 5043-
triflu ulfom %id and trlﬂu& acetic acid as well as formation fractions for the degradation
products, Ws@e are@utable@nr mo@hng purpose. Only the results for the degradation products are
described Here. % N Q\

The single firsforder kinetic migdel was used for modeling purpose to describe the degradation of the
three degradation prggiicts in a total of four tested soils (silt loam, loamy sand, clay loam and loam)
under aerobic condifions in the dark in the laboratory at 20 = 2 °C and soil moisture of 55% of the
maximum water holding capacity (MWHC).

The calculated half-lives of FOE-thiadone were 1.1 days (19.7 + 0.1 °C, 55% MWHC), 1.4 days,
2.8 days and 2.0 days (all 19.8 £ 0.2 °C, 55% MWHC). The formation fractions of FOE-thiadone
formed from flufenacet were calculated as 0.913 (19.7 = 0.1 °C, 55% MWHC), 0.524, 0.438 and 0.405
(all 19.8 £0.2 °C, 55% MWHC).
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The calculated half-lives of FOE 5043-trifluoroethanesulfonic acid were 9.1 days (19.7 + 0.1 °C, 55%
MWHC), 4.5 days, 22.5 days'? and 7.6 days'? (all 19.8 + 0.2 °C, 55% MWHC). The formation
fractions of FOE 5043-trifluoroethanesulfonic acid formed from FOE-thiad were calculated as
0.264 (19.7 £ 0.1 °C, 55% MWHC), 0.534, 0.422 and 0.655 (all 19.8 + 0.2 °C§ % MWHC).

: Gad

The calculated half-lives of trifluoroacetic acid were >1000 days in all t@ soil@.7 @ 1 °
19.8 = 0.2 °C, 55% MWHC). The formation fractions of triﬂuoroaceti@ cid f@ﬁed f%‘n flufenacet
were calculated as 0.087 (19.7 = 0.1 °C, 55% MWHC), 0.476&9562 afid 0.596(all 19.8.+70.2 @ 55%
MWHC). The formation fractions of trifluoroacetic acid fogned frem F %hiadqg\g ere\cg%fculated
as 0.736 (19.7 £ 0.1 °C, 55% MWHC), 0.466, 0.578 and %?45 (511@ 8+92° ,\@% M%bIC).

1. METHQDS «E\&g\ v § S

Q
Soil residue data from the aerobic soil degradatiog©studjes@f\/l—43&%5—O%@(Su p@men@ossier,
KCA 7.1.2.1.1 /05) and M-440348-02-1 (Supple‘%nta@%ssieerCA 7.1.2.1.1906) wété used. In
these studies, the degradation of flufenacet wa&gtudie a to@vof foursoils £sitt loam, oamy sand,
clay loam and loam) under aerobic conditi in t ark @mythe laboratory at 20 &

°C and soil
moisture of 55% MWHC (for details see l&b 7. lé.l. - 4%@ Talgj%e 7.1.2. 45 be@jw).

The kinetic analysis was performed acw%ing to@OCI&S@ﬁinet@QQOOQi%OH @y@using the software
KinGUI 2 with four different kinetic els:Qingle first or (SFQﬁdrst r multi-compartment
(FOMC), hockey-stick (HS, DFOSCF dou{@ first, order enti@and double first order parallel
(DFOP). Model input datasets wgre the residual amountsCf the @gradation products found in each
replicate test system at each sa@%ing §érval Amour@ of d@daﬁon roducts detected at DAT-0
were set to 0; thereafter values < LOI@r non@ecte@%n.d.) er¢ alsdSot to 0, except for the last data
point before the first detect@% amofuit of therespective datiQn product. If this data point was #
DAT-0, it was included in&he fit %ettir@/aluesg LOD or non-difected (n.d.) to 0.5 x LOD. Values
between LOD and LO re sefdo the l%asure(@lalue @ the decline phase of a degradation product
all single values < LOD or non&letec@d (n.d9were s&% 0. OD. If they became < LOD / n.d. for
a second time the e was cut o \'@ til se Vfé&é LOQ occurred. The DT50 values and
formation fractions were é@ulat om gh¢resulting kin

@ o
O\ \

parameters.

GIIL TS
et B e oo eriot e . . .
The single first ordéd SFO@meUc@ode} Wais usedor modeling purpose to describe the degradation

of FOE-thiadone.\FOE &43—trif@)roet}@sulf@@c acid and trifluoroacetic acid in the four tested
soils. Table 7.@1;:)%. 2- @4@0 TQ{@I 1.2.4.2- 45 $emmarizes the results of the kinetic analysis.

S & o« &

& é@@o&
@)
§ &
S
@

12 Due to poor chi? error additional decline fits (based on conservative estimates of the true DTso as the steady
metabolite formation is not considered in the evaluation) were conducted for FOE5043-trifluoroethanesulfonic
acid residues in the soils Dollendorf I and Laacherhof Wurmwiese.
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Table 7.1.2.1.2- 43: Kinetic parameters for degradation of FOE-thiadone in soils under aerobic conditions
for modeling purpose according to FOCUS

Soil FF Kinetic DTso chi? error @/4test Visual
Model ! [days] [%] . | Assessment ?
Hoefchen Am Hohenseh 3 0.913 SFO - SFO 1.1 16.4 I.SAQDQ QT+ &
Laacherhof AXXa * 0.524 SFO - SFO 1.4 15.60 | 8.830e-08 + @
Dollendorf II 3 0.438 SFO - SFO 2.8 164 793e-02 ) K
Laacherhof Wurmwiese © 0.405 SFO - SFO 2.0C 147 T.97e-(0® B
o D > N
FF formation fraction from flufenacet . @) (Ei% N 2)
1 SFO-SFO: single first order (parent) — single first order (degradati(@)rodug&g\ @7 @ @ 2o °
2 Visual assessment: + = good v g@\), @ @) @
3silt loam, 19.7 % 0.1 °C, 55% MWHC (KCA 7.1.2.1.1 /05) ~ © &) @ @ Q) @
4loamy sand, 19.8 + 0.2 °C, 55% MWHC (KCA 7.1.2.1.1 /0 > AN N > @
3 clay loam, 19.8 £0.2 °C, 55% MWHC (KCA 7.1.2.1.1 /06) N ‘N @ @
6Joam, 19.8 + 0.2 °C, 55%MWHC(KCA71211/06)% @ é\a & > @
@ K
Table 7.1.2.1.2- 44: Kinetic parameters for " atlongﬁ‘ 43- esulforric acid in soils

under aerobic condltlong or m

1ﬂu0r0e@:
mg puypose a@ dmgao{\y

Soil FF @ne DTso gc’hl exgor @est Visual
Mod Hdays] [%%6] @ Assessment 2
Hoefchen Am Hohenseh > [ 0.264 |7 SFQSSFO. Y 9.7 | &8 o[ <2e-16 +
Laacherhof AXXa * 0.5342 SKQ - SFO 4.5 & 18.3 [ 2.67¢-09 +
Dollendorf I * 0.422 | <SPO - SE& 2050 X 24.8 [ 0.0035 +
Laacherhof Wurmwiese 0.655 |®SFO ASFO 767 & 34% 0.0415 0
& S S
FF: formation fraction from F {@- hlad @ \%
' SFO-SFO: single first orde@ rent) @ gle ﬁr?rder (deg radatl%@roduc%
2 Visual assessment: + = = acceptable @
3silt loam, 19.7 + 0.1 © @% MWHC (KC °1.2.1.4Q963) Q @
4loamy sand, 19.8 + 0 55‘V CA 7 /0 @
5clay loam, 19.8 + °c 55"/@1WH AT 1 /0
6 loam, 19.8 = 0.2°C755% MWHC (K /06)
*) Conservative& ates d on&clme ﬁt eady&gradatm@roduct formation is not considered.
O\©
'Y 2o @ @ N
SN
@ @ n o
N 9 Q
& & A :
Q © O 5
S R 2
\§ @ 9 N
& N @ , O
S NN
S
(o
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Table 7.1.2.1.2- 45: Kinetic parameters for degradation of trifluoroacetic acid in soils under aerobic
conditions for modeling purpose according to FOCUS

Soil FF &P Kinetic DTso chiZ error @Ejfest Visual
Model ! [days] [%] . | Assessment 2
0.087 o . ©
3 -
Hoefchen Am Hohenseh 0736 | SFO-SFO | >1000 9.2 @x@ 0@ t @
0.476 9 D | 0. D
4 _ Q
Laacherhof AXXa 0.466 b SFO - SFO > IOO% 163 N 0.5 S O
a) B °
Dollendorf I1 3 o3| sFo-sFo | > wgo @Q%Gf& 03 &\j\

+
a)
Laacherhof Wurmwiese ° 0.596 SFO - SFO «y\?@ 000 N 9 40 @%.5 Q @é&’

0.345" )
© )
. . b . N Q AN
FF: formation fraction; ® from flufenacet; ® from FOE-thlad(Q

< & 2
' SFO-SFO: single first order (parent) — single first order ggradat@oduc&q S @Q @

2 Visual assessment: + = good O @
3silt loam, 19.7 £ 0.1 °C, 55% MWHC (KCA 7.1.2.1 @) @ N @ 3
4loamy sand, 19.8 0.2 °C, 55% MWHC (KCA 7.F /06 @@Q %, @
Sclay loam, 19.8 £ 0.2 °C, 55% MWHC (KCA 7.1&,1.1 /O6© @ @ Ro @
6]oam, 19.8 0.2 °C, 55% MWHC (KCA 7.1. 206)@ & @ ©\ é@
v
O ; @
o .0 & & &

°

Q @)
III% CO&L%LUS@NS Q) \\

The calculated half-lives of FOBsthia for delin rpos@ soilsunder aerobic conditions in the
dark in the laboratory rangedifrom 1 vs i ndl testeg soils. formation fractions of FOE-

g

thiadone formed from flufgpacet ranged f@ 405 to 0 91% %\

The calculated half-live§;df FQEB043- tr%uoroe@anesmc \ for modeling purpose in soil under
aerobic conditions in§He dark 1 the@borat@:@ ran fro @5 to 22.5 days in the tested soils. The
formation fractlons§F O]@Q% -t@ nesu @ormed from FOE-thiadone ranged from

0.264 to 0.655.

@ Q
The calculat@ﬁalf -li rlﬂuoro d for ling purpose in soil under aerobic conditions
in the darkNi bora&r >10(5@ﬁdays «jp - all tested soils. The formation fractions of
trifluoroacetic ac‘i med from ufena@ﬁ ran d from 0.087 to 0.596. The formation fractions of
trifluoroacetic &7 fo fron@% one rapged from 0.345 to 0.736.

The result x’fr/‘% n d in the mary-oF the degradation rates of flufenacet and its major
degradatio rod\.@n soil)in the dgboratery given in section CA 7.1.2.1.

@Q@@@

Q@é@@&o@\

%%@%\
S
Ta ®

@
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CA 7.1.2.1.3 Anaerobic degradation of the active substance

Anaerobic soil degradation studies were not submitted for Annex I listing and @@;\%e therefore not been
summarized in the Baseline Dossier. N ~ &

The rate of degradation of flufenacet in soil under anaerobic conditions i e d the 1@0&1‘[@5
now newly addressed by two studies, which are submitted within this&ple@ntal Q}%ssier§x the
flufenacet renewal of approval. Furthermore, kinetic eval@t"lons 5f the a%grad ign behavior of
flufenacet in soil under anaerobic conditions in the dark@n theClabo dtary hayes bee “performed
according to FOCUS kinetics (2006, 2011) * 4 to defive kigetic parameters, suitabléyfor trigger
evaluation, modeling purpose and environmental risk %@ssm S

o P e & & &@@

<

o
\

NN = AN @
Report: KCA 7.1.2.1.3 /01; Bl o195 @
Title: Anaerobic Soil Meta 0 504307 @&
Report No: MR 106645 ©) Q S 3
Document No: M-002162-01-1 & <) % @ @
Guidelines: « OECD Test Guitgline No) 307&@ @Q o\% 2
+ OCSPP Test Guidelire-No. 83541004200, N )
GLP: yes o .9 92 & & ¢
: [N ONREN
Executive Summary O\@ § g h 2 S S
The degradation data as repgrted in ftidy ]@ 7.1.\& /01 Bypre }i@ally evaluated as part of the

q\ \

study to derive trigger endp&ihts &

N
The calculated half-lift ﬂufe@%et u%r @a@)bic diti&%was 240 days, assuming first order
kinetics. ©) S

Q @
® @ S
© ST M@A§%N@ETHODS
Details on theog%?y coitduct anre “@ are s@mar@d under KCA 7.1.1.2 /01.

X
The residuéﬁa %e teé%tem @@m thaer@bj@c study phase were evaluated using first order
kinetics. Model ifiput datasets we@ the residual @gounts of flufenacet found at each sampling interval

4

of the @aerobi&%ﬁudy @@e able{.T.1.2-@for input values.
@ %
°\@ 9 L. ESELTS AND DISCUSSION

phase. half-life of fyfenacet in the ggted soil was 240 days under anaerobic conditions in the dark
in the or%@l. Ths@rrela@n coe@cient (r?) for the fit was 0.95.

Table 7.1.2383- 1: Degra@n ki@%’cs of flufenacet in soil under anaerobic conditions for trigger

1
§ valu@tion oy

The am0%§nt of nacet Was d @ﬂng O%ing the aerobic as well as during the anaerobic incubation

@(inetic DTs
> Model [d] r’
SFO 240 0.9536

SFO = single first order
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I1I. CONCLUSIONS

Flufenacet was degraded in soil under aerobic and anaerobic conditions in the %rk in the laboratory.
Its calculated half-life under anaerobic conditions was 240 days in the tested so@y

2N o
sk skesteosk N \ S
SN
Report: KCA 7.1.2.1.3 /02; | . o.; 2012 @ O §”
Title: Amendment No. 2 to [thiadiazole-5-*CIFOE 5043: Anagrobic é N
Degradation/Metabolism in Two Euro@an S@s 0N %, N
Report No: MEF-11/908 @ ) Qix \@’ &
Document No: ~ M-437443-03-1 %\ RS S -
Guidelines: ¢ OECD Test Guideline No. 30@ @@ ©© SN
* OCSPP Test Guideline No 411)0@/24?200 Q@ @
S Y @
GLP: yes AN -
S o @ &
Executive Summary @ Q© @ & @ @

The degradation data as reported in stu(%\KCA EI1.1.2 /@@ ergyl

1netlc@9y ev ated according to
FOCUS (2005) 2 as part of the study, derive) best , {#5 forgger ¢ dpon@@ etermination. The

experimental data could be well des d byca double&ﬁrst arder 1n@ral Kinetic model for both
soils. The calculated half-lives of fl acet tnder an%robl ndl@s wer days in soil Hoefchen
am Hohenseh and 15 days in soil Do end&}ll N

It is concluded that flufenacet h% no c otd! tlal n accur@la‘uon@ the @/Honment

V. QM P%RIALS\ND@T QDS
. @
Details on the study co t andg} resu@bare s arlz@ und@( A 7.1.1.2/02.
N

The residue data foé?e test item from the aero@smd ase were evaluated according to the
FOCUS guidance @ume $on d g\" dat netQ singGthe software KinGUI 2 to derive the DTso

and DT Values @%r ﬂufe&t e‘ @ Q

Model inpu aset &e e resid amo&nts of f nacet found in each replicate test system at
each samplin mte@ of th® anae@nc Sh@ phase, The initial total recovery (material balance) at
DAT-0 was incl %Led 1 the par: eter mlza&on procedure, but for optimal goodness of fit, the
value was allow&g to b@stlm y thé model See Table 7.1.2.1.1- 4 for input values.

For the detets: 1nat1é@f th@glegrad n ku@s following procedure was followed:
. %lues b@@een L an(J?OQ W@re set to the measured values.

. All le va detected (n.d.) were set to 50% HPLC LOD. If they became <
LOD / n.dyfor a seco t1 e cﬂQ/e was cut off until a subsequent value > LOQ occurs.

For the evaluatiog of th@ata t%ee different kinetic models, single first order (SFO), first order multi
compartment ( MQ%;{nd double first order in parallel (DFOP), were tested in order to determine the
best fit kinetic mo@ he best-fit kinetic model was selected on the basis of the chi? scaled error
criterion and on thebasis of a visual assessment of the goodness of the fits (diagrams of measured and
calculated values vs. time, diagrams of residuals vs. time).

II. RESULTS AND DISCUSSION

Table 7.1.2.1.3- 2 and Table 7.1.2.1.3- 3 summarize the degradation of [thiadiazole-5-'*C]flufenacet as
a function of time.
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Table 7.1.2.1.3- 2:  Degradation of flufenacet in Soil Hoefchen am Hohenseh under Anaerobic Conditions
(expressed as percent of applied radioactivity; single values)

DAT 01 152 | 153 17 21 29 35 48 @V7))7 105 135
Replicate | DASF N/A 0 2 6 14 20 33 7 62<[° 90 120
A 97.0 | 29.6 | 43.7 | 389 | 343 | 254 | 216 | 490 | 12¥] 1027 657
B 95.8 | 32.1 | 41.9 | 38.7 | 32.4 | 256 | 23.3 @17.50 @.0 &%\3
(7 BN Qo |
! Material balances at DAT-0 were 97.8% AR for replicate A and 9657;@ AR f llcat@\ %ﬁg %\
2 before soil flooding (aerobic incubation phase) @ %\ é ©\ @@ 2o ?
3 after soil flooding (anaerobic incubation phase) &” Q@ @ @@ ©© @@
N N % &

Table 7.1.2.1.3-3:  Degradation of flufenacet in Sml%lle \f I ug}er Anderobic @dltlo&l@

(expressed as percent of appl@wdloac@ty, s%§l& Val@ @

DAT | o' | 152 [ 15347 | 21 29 | 35 | 487 77 P105 | 135
Replicate | DASF | N/A o] 20 6 @4 [S20 [e3 | 6D 90 | 120
A 929 [ 425 &@.é 89 [ 287 178 17,8Pi09 83| 44 [ 31
B 93.3 | 45.8036.1 5.1 |237 | @7 [ 1997 108 121 | 45 | 3.1
2 % Y N \\)/ N
! Material balances at DAT-0 were 9%7% A%@ repli A a&@o% ARQr rep]@e B
2 before soil flooding (aerobic indttbation p(@se) G 9

3 after soil flooding (anaerobigditcubati hase)@ & > %\
4 Material balance of reph§ at D@"'% 7was? t in the@cepta%&ange@ween 90 and 110% AR — thus, results are

not considered for kme@ valuatibn
The chi? error Value of t ts 1nve ated %IC els were < 10 and the visual assessment
of the regress1or{@,1rves§gave ac .n t good@sult ee Table 7.1.2.1.3- 4 for details). The
degradation ufen@t fol]&wed D kln&lcs 1n¢1@ soils, according to the lowest chi? error
values.
The amount of f%%nace@vas de@mng d@slng the \- erobic as well as during the anaerobic incubation

phase. The ha%aves ufe %%} und, naerob conditions in the dark in the laboratory were 23
and 15 daygdn soil H@e chen am Holighseh Dollendorf 11, respectively.

Table 7. %1 3- 4@@)egradatlon kﬁyﬁtlcs 0NN ufenacet in soil under anaerobic conditions for trigger

$ @ ev% 10n \

2 \v)
t§ Sml @k@ 9 Kinetic DTso DToo chi? error Visual
(SoitType) é\a T Model! [d] [d] [%] Assessment 2
1\
H"efche'.‘ltal‘:;@e“seh DFOP 23 | 161 09 "
(si 1!
D"lzf(:‘ad;;f n DFOP 15 111 9.2 +

I DFOP = double first order in parallel
2 Visual assessment: + good
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I1I. CONCLUSIONS

Flufenacet was degraded in soil under aerobic and anaerobic conditions in the dark in the laboratory.
Its calculated half-lives under anaerobic conditions were 23 and 15 days in th@sfested soils Hoefchen

am Hohenseh and Dollendorf I1. RS o
S @ o ©
@ QX X
Report: KkcaA 7.1.2.1.3 /03; | G * SEE VIR S
Title: Kinetic Evaluation of the Degradati Flut@acet and its Dégradation

Products under Anaerobic Soil Cor@%’lons i ab(g& ry A&c@dm FOCUS

Kinetics Using the KinGUI 2 Too v\g ) N X ’
Report No: EnSa-13-0971 & Y g @@ S &
Document No: M-478213-02-1 N N &, @
Guidelines: « FOCUS kinetics (2006, 20@) AN ‘N o ©© @@
GLP: no - Q® @;S% C&Q Q @%
Executive Summary @ Q @ ©

v

A kinetic analysis of soil residue data ﬁgm tw@nae@@c so@egra@éﬁ’on s dies M-002162-01-1
(Supplemental Dossier; KCA 7.@ /0K and M- 43—0@ ( plemental Dossier;
KCA 7.1.2.1.3/02) was performed @3 the ftw KinG mg oy FOCUS kinetics (2006,
2011) > * to derive half-lives for ufena&gﬁ nd it§ egra@tlo cts R)E oxalate, FOE sulfonic
acid, FOE-thiadone, FOE 504 ifluogteéthan sulfom acid é triflioroacetic acid as well as
formation fractions for the degra$ p uctsw 1ch ar le for modeling purposes.
Additionally, a kinetic ana of this data‘was performed 0 deriveshalf-lives for flufenacet and its

degradation products for tZ&gger e@uatlo@)nly Qe results Yor ﬂ nacet are described here.

@
The single first order O¥'the dQ@éle first order parigwere most appropriate kinetic models to

describe the degra a@)n of ﬂufenac@f n@%hng 056@11 the three tested soils under anaerobic
conditions in the daxk in th@lﬁbora%y at & §

The double fir t%rder ﬁ&rallel th@st aplgprla@kmetlc model to describe the degradation of
r

flufenacet fi gger@alua&@n n t]‘.t eetested sg% under anaerobic conditions in the dark in the
laboratory at 20 £ 2@ QS @

The calculate %lf 11\@ of enace&gg)or n@lehng purposes were 224.9 days, 41.6 days™ and
59.7 days'® (a@O + %@3 ﬂoéﬁed Soj ndlt@l ).

The calculated ha@ves (&quen t for’ctg%ger evaluation were 229.6 days, 15.0 days and 22.7 days
(all 20 ﬂg\yc fléoded @11 condifiéns). 2 @

& & @ oL METHODS
Soil remdu%ﬁdata%om th&aero&p soil degradation studies M-002162-01-1 (Supplemental Dossier;
KCA 7.1.2.1.34D and W1-437443-02-1 (Supplemental Dossier; KCA 7.1.2.1.3/02) were used. In

these studies, the degradation of flufenacet was studied in a total of three soils (sandy loam, loam and
silt loam) under @@@ ic conditions in the dark in the laboratory at 20 & 2 °C.

The kinetic analysis was performed according to FOCUS kinetics (2006, 2011) > using the software
KinGUI 2 with four different kinetic models: single first order (SFO), first order multi-compartment

(FOMC), hockey-stick (HS, DFOS = double first order sequential) and double first order parallel
(DFOP). Model input datasets were the residual amounts of flufenacet found in each replicate test

13 Calculated from DFOP slow rate
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system at each sampling interval after soil flooding. Values between LOD and LOQ were set to the
measured values. All single values <LOD or non-detected (n.d.) were set to 0.5 x LOD. If they
became <LOD/n.d. for a second time the curve was cut off until a sub§&quent value >LOQ
occurred. The most appropriate kinetic model was selected on the basis of a dgtailed statistical analysis
including visual assessment of the goodness of the fits, chi2-scaled error Cgiterion_tx{est sj iﬁca%e,
correlation analysis and standard deviation. The DT50 values were @la‘[@%@om the resufging
kinetic parameters. @& %

X

@ S

§ S
I.  RESULTSp N
. A S AN
The single first order or double first order parallel w€ne the\IQ)st @é&oprw@ ine
describe the degradation of flufenacet for modeling&oses@n all fasted sous. Ta@
summarizes the results of the kinetic analysis. Q ¢ @ @

Table 7.1.2.1.3-5:  Kinetic parameters for the degr@tion

" o .
v AN

Ny,

° AN
}ufena@t in soil ﬁlder @erob’ onditions
%, %)

for modeling purpose accordi&gﬁ to FO < é @ &
Soil Kinetic % DTs 2 errors @;test @JJ)) Visual
Model ! - [days] ) ["/% @ Assessment 2
N @ o D
Howe, Indiana 3 SFO Sao & @6 N <0601 0
§ § &) NI = )
N 10.002
4 Qo
Dollendorf I DEOP f}k@ m® 9.5(@@ . §)< 0.001 +
ki: <0.001
5 . 6
Hoefchen am Hohenseh \%F01§9 &59 7 2 @l ot <0.001 +
o O S &
! SFO: single first order, DFOP d@%}e 1rs§@er para%l? > 0\@ °\©
2 VA = visual assessment: + = ,0= @ ptabl@ & %
3 sandy loam @ V © @ N
4loam @ & 9 @
3 silt loam O N v Q @
¢ calculated from DFO '@.c rate._ s @ @ Q

3

9

The double @@

flufenacet for trigg€d evaluébi

ord

°

(g
-
arallgl was t

=

S
Q[’nost@

propri@ite kinetic model to describe the degradation of
on inGil testé@soils“Fable 7.1.2.1.3- 6 summarizes the results of the

kinetic analysis. &\ N @@ &@\ é
Table 7.1.2.1.3@3\?9 Ku@@c parameters thfg@gradation of flufenacet in soil under anaerobic conditions
N rigger evalua according to FOCUS
C i e
Soil ©© S Kilg}% >Fso DToo chi? error t-test Visual
1% @, | Model! ays| [days] [%] Assessment 2
Vindian ki: 0.011
Howe} Indi&@ N @FOP Q" 229.6 895.6 1.0 Io: < 0.001 +
4 S ki: 0.049
Dollendorf IT @ Q I?g(l% 15.0 111.1 9.2 ka: < 0.001 +
> ki: <0.001
Hoefchen am Hohens@ DFOP 22.7 156.9 1.1 ke < 0.001 +
‘o7

! SFO: single first order, DFOP double first order parallel
2 VA = visual assessment: + = good

3 sandy loam
4loam
3 silt loam
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III. CONCLUSIONS

The calculated half-lives of flufenacet for modeling purposes in soil under anae@blc conditions in the
dark in the laboratory ranged from 41.6 to 224.9 days in all tested soils. @

The calculated half-lives of flufenacet for trigger evaluation in soil under @aerot@ond@m m@Be
dark in the laboratory ranged from 15.0 and 229.6 days in all tested soils. &<

The results are included in the summary of the degrade@’n ratés, of ﬂﬁi‘enac@&md &%ajor

degradation products in soil in the laboratory given in sectlo@ectl(@?A Tod 201 @
LN %

© NN
CA 7.1.2.1.4 Anaerobic degradation of metab% es, Q?qkdov@ an@ @ pro@éts

act
€
No separate anaerobic soil degradation studies @xe congucted £or majét, deglglatlon ducts of

flufenacet.

However, when studying the route and ra detlo @f fl fc@cet if0%0il er anaerobic
conditions in the dark in the laboratory (see @tlon C ) in E%h stu@s an #grobic incubation
phase of approx. one half-life of flufenac { Was apflied b@e sta th erob@incubation phase.
Thus, both studies were kinetically evalgated withrespett to the@egradation b ior of FOE oxalate,
FOE sulfonic acid, FOE-thiadone, FOEE>504 1ﬂu0@ethan@‘lfonif\a id argg; trifluoroacetic acid in
soil under anaerobic conditions in e ddrk in th&Jaboratory ac@hng t&JFOCUS kinetics (2006,
2011)** to derive kinetic pa@eter{}i’ultable\ for trigger gvaluatien, modeling purpose and

environmental risk assessment. > § é "~ @
O & AN . © . @
S RN
Report 7.1 , G.; S 2014
Title: etic Byaluatjon of the Degradqtion ofufenacet and its Degradation
6 roducts undegyknaer %% Soi ondltl@s in Laboratory According to FOCUS

Km@% Usiny the @}UI ool
Report No: ¢, En\ @i § @
Document N-478213-02-1 @

Guideline& SFOGHS kingties (2008: 201 @@*

GLP: o ©no .
& S Y ©
Executive Su@nary @Q «;§ > ©

A kinetic g@lysis @%soﬂ %deue fro@two anaerobic soil degradation studies M-002162-01-1
(Supple;gental @sswr éﬁ 21.2. ‘3%/01) and M-437443-02-1 (Supplemental Dossier;

KCA 7452.1.3 /02) waggperformed withigthe software KinGUI 2 according to FOCUS kinetics (2006,
2011 ive live ‘w flufépacet and its degradation products FOE oxalate, FOE sulfonic
acid, FOE-thiadone, FO 43-t<r uoroethanesulfonic acid and trifluoroacetic acid as well as
formation fracti adatlon products, which are suitable for modeling purpose.
Additionally, netlc a ly51 f this data was performed to derive half-lives for flufenacet and its
degradation pro ucts:t%r trigger evaluatlon Only the results for the degradation products are described
here.
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The single first order kinetic model was used to describe the degradation of all five degradation
products for modeling purposes as well as for trigger evaluation in one ' or in two'® tested soils under
anaerobic conditions (flooded soil conditions) in the dark in the laboratory at 2(@@2 °C.

The calculated half-lives of the degradation products for modeling purposes were: 8 dayg for FOE
oxalate, 352.2 days for FOE sulfonic acid, 33.9 and 97.0 days for FOE-thiadone, 1®and 16- day, Gor
FOE 5043-trifluoroethanesulfonic acid and 471.2 and 762.7 days riﬂg@i‘oac acidy, The
formation fractions of the degradation products formed from flufenacet were ¢alculatedwas 1.0 forf FOE
oxalate, as 1.1 x 10 for FOE sulfonic acid, as 0.425 for FQE-thiadone (bo\h 5011 and a %’575 for
trifluoroacetic acid (both soils). The formation fractio f theéggrad%on (@hcts ed from
FOE-thiadone were calculated as 1.0 (both soils) for @ 5048-trifl ~1 ethaéulfo cid g@d as
6.3x107 and 3.9x107 for trifluoroacetic acid. L)

@
The calculated half-lives of the degradation prod@ for frigger g ev%luatlon%vere 42 8 days for FOE
oxalate, 352.3 days for FOE sulfonic acid, 33.9 and 97 Qadays f@&}OE -thiadone Q%8 and@6.4 days for
FOE 5043-trifluoroethanesulfonic acid and 4@ and 762.7 dé@for g{ oroacétic aci

1.\@ ETHOBS @© v

Soil residue data from the anaerobic so@egrade@on s @es 1\4@216&%1 1 @@%plemental Dossier;
KCA 7.1.2.1.3/01) and M-437443- eme al Do 6@7 1. /02) were used. In
these studies, the degradation of ﬂu@nacel %d i two @soﬂs (sandy loam, loam
and silt loam) under anaerobic co%htlons m}he dmg( n the@ﬂborat@r at 20 2 °C.

The kinetic analysis was perfmﬁed aglerdin FO I% kmet% 2 2011)* * using the software
KinGUI 2 with four differe 1net1®nodelksmglé\ﬁrst or@@r (SF(@ irst order multi-compartment
(FOMC), hockey-stick ( DF d le ﬁr order S ab) and double first order parallel
(DFOP). Model input ets g 1dua@ ounfg of th%\,d gradation products found in each
replicate test system eachgs,amp g 1nte al. V beggen LOD and LOQ were set to the
measured values. AfDsingle value @ >LO Qf tecte@(n.d.) were set to 0.5 x LOD. If they
became < LOD/n.dor a s€eond ti the@h cut oftwuntil a subsequent value > LOQ occurred.
The most apprepriate, {@etio del elecfed on the basis of a detailed statistical analysis
including visyah assessment of the goddness of the fif @ hi%-scaled error criterion, t-test significance,
correlation éﬁsi@ sta:@rd devﬁ1 DT% alues were calculated from the resulting kinetic
parameters. ‘N

S o @ O

% @Q § SIL QQESULTS

The singlesfisst or§@ kingtic mo as @d to describe the degradation of the five degradation
products for modéhng putPoses awell &s, for trigger evaluation one'* or in two's tested soils under
anaerobge\ ondit@n ~

N
Tablel2 1, @16 7@14-@Table71214 5, Table 7.1.2.1.4- 7 and Table 7.1.2.1.4- 9
summarizésthe r ults e k&%ﬂc analysis for modeling purposes. Table 7.1.2.1.4- 2, Table
7.1.2.1.4-4, Ta n ) - 6, Table 7.1.2.1.4- 8 and Table 7.1.2.1.4- 10 summarize the results of the
kinetic analy51 r tr%er eval@ﬁon

@7

14 [phenyl-UL-14C]flufenacet: formation of degradation products FOE oxalate and FOE sulfonic acid
15 [thiadiazole-5-1*C] flufenacet: formation of degradation products FOE-thiadone, FOE 5043-trifluoro-
ethanesulfonic acid and trifluoroacetic acid.
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Table 7.1.2.1.4- 1:  Kinetic parameters for the degradation of FOE oxalate in soil under anaerobic
conditions for modeling purpose according to FOCUS

Soil FF Kinetic DTso chi? @%r t-test | VA?
Model ! [days] %] .
Howe, Indiana 3 1.0° SFO - SFO 48.8 N9 oN<008F | &
O
FF = formation fraction @@ @’% X
' SFO: single first order, DFOP double first order parallel @0 & N S @
2 VA = visual assessment: + = good, o = acceptable, - = poor fit @ R N S) N v
3 sandy loam R, § K\ éﬁﬁ %\
@© ~ NN & °
S S
Table 7.1.2.1.4-2:  Kinetic parameters for the degrada@n of F Oi@ in soikg rder afigerobi
conditions for trigger evaluation Qégordmg\to FQ AN @
Soil Kinetic DT5®)’ | BToo | €hi?errk| t-t&t | VA?Z
Model '« [days] | fays] (O [%]'0 | o>
Howe, Indiana 3 DFOP - SKO) 12?54.8 474.4 &3 p.081 0
o> N O
I SFO: single first order, DFOP double first orde %%’allel @ @ @@ o @@
2 VA = visual assessment: + = good, 0 = accep -= @)r fit % Q\ @
3 sandy loam @’@ Q N @
@ N %, Q @ @
T & Ny ad: ¥
able 7.1.2.1.4- 3:  Kinetic parameters for@he degra atlon of FO F&fomc M in soil under anaerobic
conditions foﬁnod@ Qur@ accor g to US &
Soil Q> ®F N Km%ﬂc 0 chi? error t-test VA?
@ 1A (9 Model! [%]
Howe, Indiana * S @ x IKW SED - SF;@ }&.ﬁ 6.6 0.011 0
o S @
FF = formation fraction © @
' SFO: single first ord@ O 1e ﬁ rder pa@jlel @
2 VA = visual asses%ent ptab po \i> @
3 sandy loam

X
/\@Qé§©@v§

Table 7.1.2.1.4- 4: *~Kinetic param ers for deg atlon of FOE sulfonic acid in soil under anaerobic
i -t iomyiaccording to FOCUS

N \
.. Sbil @3@ gﬁetic Q DTso DToo chi? error t-test VA?
RN odel© | [days] | [days] [%]
Howe, Indiana? O |~ PFOP. SFO 352.3 > 1000 6.6 0.295 0
N4

I'SF gle firgporder, EOP doubile first order parallel

2VA= 1sual§@essmen©’r g@ﬂo = acc@able - = poor fit
3 sandy loanf, N %\

gl
T ®
@
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Table 7.1.2.1.4-5:  Kinetic parameters for the degradation of FOE-thiadone in soil under anaerobic
conditions for modeling purpose according to FOCUS

Soil FF Kinetic DTso chi? @{fr t-test | VA?
Model ! [days] %] .
Dollendorf 11 3 0.425? DFOP - SFO 33.9 5.6 N\ < 0.@
Hoefchen am Hohenseh * 0.425° DFOP - SFO 97.0 @(‘Q\ 5.0(@7 <0.001 | @
Y 0
FF = formation fraction ©° S S éﬁ %Q
' SFO: single first order, DFOP double first order parallel RS

2 VA = visual assessment: + = good, o = acceptable, - = poor fit é}a § K\ é&g %\
9

3loam o ' NS o
4 silt loam @ W\g\ @ N < N
& @@ @Q @© >
Table 7.1.2.1.4- 6: Kinetic parameters for the degra@lon of ROE- t,hi%one in‘Soil un@ﬂ ae§
conditions for trigger evaluation a @ to F. S
QeUS < S . @
Soil Klnetlc l@’r @T 90 chi’error @est VA?
Model ‘@ [days] Q[days] @ qog
Dollendorf I1 3 DFOP «SFO  [5333.9 o7 112§ 6 @y <0.001 +
Hoefchen am Hohenseh * DFok\SFo 97.9_ 33 ' 5.0 9] <0.001 +
S RN RN
' SFO: single first order, DFOP double ﬁrst@@er para@ ) § @ @
2 VA = visual assessment: + = good, o = acceptablg, S poor fitw 2
3loam &) é}” A © &, \\
45silt loam N @ & &) Q

O N g QQ

\ <
Table 7.1.2.1.4-7:  Kinetic ametégs f0 degradation of FOE 5043-trifluoroethanesulfonic acid in soil
under@ifaero ond s for delin ur os¢ according to FOCUS
td

Soil Q‘ % Kinetic,” T50 chi? error t-test | VA?
@ £ Mode) [days] [%]
Dollendorf II 3 S %Nooo 2 & DFQP:- SFQ: 1.8 30.6 <0.001 | o
Hoefchen am Holignseh ¢ Y  £)571.000%> | DFQP - SFO 16.4 22.2 <0.001 -

“%
NS @@
FF = formati ction <y
' SFO: single first ord&@F OP d@ole ﬁrst@der para@l Y

2 VA = visual asses@t += good O@meptab@ 7p0Q§ﬁt
31
Pty & @ &

silt loam Ry
a formed fror%&o thladﬁge § §

@ @ ©© N
Table1.4- 8: Kln@k parameters fo@’he degradation of FOE 5043-trifluoroethanesulfonic acid in soil
o r an: bic congitions for trigger evaluation according to FOCUS
Soil% % <\ "Kinetic DTso DToo chi? error t-test VA?
O @ Model ! [days] [days] [%]
Dollendorf II * “0” DFOP - SFO 1.8 6.0 30.6 <0.001 0
Hoefchen am Hohensgh DFOP - SFO 16.4 54.4 22.2 <0.001 -

1 SFO: single first order, DFOP double first order parallel

2 VA = visual assessment: + = good, o = acceptable, - = poor fit
3loam

4silt loam
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Table 7.1.2.1.4- 9:  Kinetic parameters for the degradation of trifluoroacetic acid in soil under anaerobic

conditions for modeling purpose according to FOCUS

Soil FF Kinetic DTso chi? r t-test | VA?
Model ! [days] %] .
a N
Dollendorf IT 3 ; g 21 +| DFOP-SFO | 4712 D8 Y 0,068 | 2
0.575% 2 o7
4 -
Hoefchen am Hohensch 3.0 x 107" DFOP - SFO @&262 YES %9 éﬁ% D +
o °\
FF = formation fraction o § K\ @’ R
1 SFO: single first order, DFOP double first order parallel @© N K NN @ o
2 VA = visual assessment: + = good, o = acceptable, - = poor fit %, R (g § § &
3 loam Q @6@\)7 @ @ @
4 silt loam & s AN & @
2 formed from flufenacet Q \ N @@ @@
®formed from FOE-thiadone R &
S @ S @ &

@

Table 7.1.2.1.4- 10: Kinetic parameters for %degrad\anon

conditions for trigger g&%uatm
Y

Q

v

o@under anaerobic

BN
& ﬁetw\ac@ in Z’@

CcCcor
Soil Kjnetic ~> %‘so Too o] Schi? e@r t-test | VA?
Vodel.! ddays] ©OldaysC] (%)
Dollendorf I 3 2 DFOP ¥SFO %4712 Y > 1069 3.8 0.004 0
Hoefchen am Hohenseh «{ “DFORSSFO . | 762, | >a@hoo 2.9 0.026 +
Yy O % S
1 SFO: single first order, DFOP deuble first @jler par&LLe: BN . 9 R @
2 VA = visual assessment: + = égeptabl@ po r fit S %\
3loam Q @ N
4 silt loam @ S @
& %o Q
©© . @ QN0
@ I CON&USI§S

The calculat

conditions #i werép48.8 days for FOE oxalate, 352.2 days for FOE sulfonic
acid, 33.9 and 9%@ ays for F thlad 8 and 16.4 days for FOE 5043-trifluoroethanesulfonic
acid and 471.2 &ﬁd 762@ays {\ ﬂu& ceti 1d

10N

The forma%%zractl@@s of th;%egr

FOE oxalateJas 1 10 %r FOEssulfonicacid, as 0.425 for FOE-thiadone (both soils), and as 0.575
for trlﬂ%oacet@acid both soil§). The¥ormation fractions of the degradation products formed from
FOE one_were calelilated as 1. % th soils) for FOE 5043-trifluoroethanesulfonic acid and as
6.3 x 107 (\ 9 x 3 for i uoro ic acid.

% o prod
alf liges fo the deg tion | pro uc@r modeling purposes in soil under anaerobic
n th bora

ucts formed from flufenacet were calculated as 1.0 for

The calculated lives<for the %gradatlon products for trigger evaluation in soil under anaerobic
conditions in t ark in the labpatory were: 142.8 days for FOE oxalate, 352.3 days for FOE sulfonic
acid, 33.9 and s for FOE-thiadone, 1.8 and 16.4 days for FOE 5043-trifluoroethanesulfonic
acid and 471.2 and@62. 7 days for trifluoroacetic acid.

The results are included in the summary of the degradation rates of flufenacet and its major
degradation products in soil in the laboratory given in section CA 7.1.2.1.
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CA 7.1.2.2 Field studies

The dissipation and degradation of flufenacet was investigated in 16 field tpnls conducted at 10
different sites in Germany, Spain and Italy (10 trials in northern Europe, 484 6 trials in southern
Europe). The half-lives for the degradation of flufenacet and its majore &rad ion product %E

sulfonic acid in soil under field conditions for modeling purpose are sum pavized {j@a le 7.2.2-

Table 7.1.2.2- 1: Overall summary of DTso values for degradation of fl g&facetg@ts m@% degraylation
product FOE sulfonic acid in soils under fields€onditions for mg elirgi@lrpoose”\y
O\ @ \

(normalized to 20 °C and 100% field capaci%)g <§ N G

> DTl N & °
Compound ‘Z”\a@ [ 1 v § § &
flufenacet < N @23 %@ @ © @
FOE sulfonic acid ) 217 > @

Qo © L S 9
! geometric mean S N © ) S
: S Q@ b & &

CA 7.1.2.2.1 Soil dissipation studi > é @f@ & o @

§ & @ 9

The dissipation and degradation of ﬂ@aoe 4 soil under fi cong ns a@he freezer storage of
flufenacet and its degradation proddcts were Valugtg% during the &nnex IGnclusion using unlabeled
flufenacet formulated as WG 60 and wastagceptediby the @Jr(;fé?@Cm&rﬁ%ssion (7469/V1/98-Final —

3™ July 2003). The following studies aredrcluded in thedBaseli ossiger:
y 2003) g stud 1S 6& Ses o
Annex Point / Reference No» Q Autlior(s) . © . N'| Year Document No
KCA7.122101& I AN 1995 | M-002175-01-2
KCA 7.1.2.2.1 /0> g ‘2 1995 | M-002171-01-2
KCA 7.1.2.2.1403 & . @ 1995 | M-002169-01-2
KCA7.12704 o [ & N 1995 | M-002172-01-2
KCA7.122201Q)° ) P S. 1995 [ M-002201-01-1
KCA %172.2/03 1995 | M-002199-01-1

TTE o
No additional s‘r&}es are_submifted wil@} thiszSupplemental Dossier for the flufenacet renewal of
approval. Ho T, ted Jingtic luation of the degradation behaviors of flufenacet and its

e
major deg{§ on prgduct FOE sulto

onic aéd in soil under field conditions have been performed
OCLIS kineftes (20

> to O&e@ve kinetic parameters suitable for modeling purpose and
assessmentCA sumygnary of degradation rates of flufenacet and its major
ducts il u{ler ﬁe{@nditions is given in section CA 7.1.2.2.
¢ O
&
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Report: KkcA 7.1.2.2.1 /05; | x.; 2008
Title: Kinetic evaluation of the dissipation of flufenacet and its metabolite flufenacet
- sulfonic acid in soil based on field studies @
Report No: MEF-08/266 & .
Document No: ~ M-306683-01-1 S S o
Guidelines: « FOCUS kinetics (2006) * QS @
GLP: no @ @& (Q% N
(& OO
Executive Summary @ & °\ ‘*\g \

R @
A kinetic analysis of soil residue data from the ﬁeld@sipaﬁmr stu M @175 (B&geﬂme
Dossier, KCA 7.1.2.2.1 /01), M-002171-01-2 (Basehﬁ@ ossigry KCA 702), 84-002149-01-2

(Baseline Dossier, KCA 7.1.2.2.1 /03), M-002172 692 (B@ehne @)SSle @Z A 7@ 4) was
performed with the software KinGUI 2 accordln %) FQCYS ka{%ics (2005) 2 t@derlve@ rmalized
half-lives (20 °C and 100% field capacity) for ﬂufem@t anddts m de tlor&@oduct FOE
sulfonic acid, which are suitable for modelin rq;\‘ NOS @ N 0 @

g14d

Because FOE sulfonic acid is relatively m@blle ar%nverse@@%dehﬁgy appro&&h was taken to separately
account for leaching under field cond s TH sing)first @er W{%\?the g GE tic model used to
describe the degradation of flufena Q E sulfonic agiy for@odehpurpose under field
conditions with application rates of] 48®md 6(@ g/ha@ n@ahze 20 °C and 100% field

capacity. @) \

O to %@ (geon@rlc n 22.3 d) for flufenacet and
sulf@gw ac1§

The normalized half-lives rang&i fronnd.

from 14.1 to 41.4 days (geo@lmc 21 k for

& 9 L ¥ ETHODS \%
Soil residue data from.the ﬁel&%sm atlon stud1es M- 175 -2 (Baseline Dossier, KCA 7.1.2.2.1
/01), M-002171-01 &asehne Dos% 2) £002169-01-2 (Baseline Dossier, KCA
7.1.2.2.1 /03), M-0 @’172 -2 (B me@swr§ 2.1 /04) were used. In these studies, the
degradation of fengc@ w udie sit relten elde (Germany), Kirchlauter (Germany),
Monheim (G any) %’urschel (Ge@lany) %sn @Archeveque (France), Fresne-L'Archeveque
(France), Iﬁg ce) 8. Etl@ du Syres (Erance), Saussay La Campagne (France), Fresne-
L'Archeveque (Frane e) Ra cnna (Italy) and S. Romualdo (Italy) under field conditions covering a
period of at leas&231 d 0 @03 d }gﬁafter atment. 14 trials were applied in spring and two in
autumn, using:applic rat f 2402480 and 600 g/ha. Thereof, seven trials were applied on bare
soil and nige tals wWere cro ped Wi mal§unﬂower winter wheat and soybean. For the cropped
trials appli&ion perfeined fr pree ergence to early post-emergence.

The H@W\atlca@ eval@tion of the exp@imental data was done with the optimization code PEST and
the trignspa Qlodel The etlc analysis was performed according to FOCUS kinetics
(2005) 2, thus, in r1n01p6&ur dgetic models are to be considered: The single first-order (SFO),
first- order multi ment TFOMC), the hockey-stick model (HS) and the double-first-order in
parallel (DFORY: However, as BPE sulfonic acid is relatively mobile an inverse modeling approach
was taken to separa account for leaching. Due to the application of this inverse modeling with an
exposure model (BPEARL) the kinetic model considered is exclusively Single First Order. No
weighting of the data was performed in the kinetic analysis. In inverse modeling a model is made to
best fit a given set of observations by varying the values of a given set of model input parameters. The
parameters to be fitted here were restricted to the following kinetic parameters: the half-lives (DTso) of
flufenacet and FOE sulfonic acid, the formation fraction of FOE sulfonic acid and the mass applied.
This is equivalent to the parameter set optimized in a normal evaluation with a compartment model as
described in FOCUS. Because of the low level of measured FOE sulfonic acid residues it was not
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possible to fit its half-life and formation fraction simultaneously. Thus, independent information was
used from former laboratory studies (Baseline Dossier, KCA 7.1.1.1/03) to fix the formation fraction
to 0.26 and thereby to improve the reliability of the calculated half-life. Additigifally, the conservative
nature of the finally selected estimates was assessed by comparison with independent data from two

lysimeter experiments. For this purpose the experimental conditions at t ysiors Wi clo%%y
reproduced, combined with the kinetic parameters derived here and impl ted;\qlg PEARL @

All DTso used by PEARL are referenced with respect to temperature aug soil"m&o@{;tuich $§rje set
to 20 °C and 100% FC (field capacity). The dependence of degradation on Ie%perat&rgwa&éﬁisidered
using a molar activation energy of 65.4 kJ mol-1 (correspgwlingo t&O (2%%’8).\@’ é}

Field residue data were pre-processed as follows: at %@O \é@e\s <LAW in d@ hor@s w%%éet to
0. Values between LOD and LOQ were set to 0.5 x@.0D 0Q) @ alues@ LOD&yere seto 0.5 x
LOD for samples after, before or deeper as a Valu%LOD‘}Qr for samples betweerpvalues 2 E0Q. The
curve was cut off after the first non-detect (< no Jater value > foll@gwed. As an
additional conservatism, all depths were consigdered fo E nic alid durir@pra&@ily the whole
experimental period (from the second sampl@ on f(@he 20 cm %0il l@pr and the third on
for the 20 - 30 cm soil layer), i.e. all valyés < LOD wereGgt'to (5§ LOD @espe@éive of the fact that
below or after all values are also < LOD&)/ this @oced{ resi§ can\h@\\a%dly g underestimated, but
are likely to be overestimated. Finall ¢ cofisentrationis foreach dé@h inc -f:'“} ent were summed to
represent to concentration in a 10 cajthick s6il lay @ontai@g allaass fo in the 0 - 30 cm layer
and were used for the kinetic evaluation. &s\l laststep thigoncenftation was transformed to mass per
area in 0 - 30 cm using the. dfde es fmated site specific b densi%b employed for the inverse
modeling. This last transformation w@ade ausesth¢ mass p are@own to a given soil depth is a
direct output of PEARL an(@ws teckically\simplifies theqin%rse Q@eling.

& S
Because daily soil tem, ure @ﬁ mo%e da@%whic@re ne&%ary to normalize the degradation
parameters were not uredon-field correspondin Galues &re generated by employing a suitable
simulation model. cessary dri vapiables @ suchiya model are rainfall and potential
evapotranspiration.@?n the@ﬁ%ld %ﬁpzﬁg studiés, ai@ and temperature data are reported as
weekly, ten dayer monthly su nd a ages@cause ontinuous daily weather data are required
for a normalize evql\y}tion, the MABS weather daf@base '° was employed to provide the daily
variation of@tfit}ese V@able%)%l“ he her a giyé% in the field dissipation studies were used to
calibrate the MAR§@ata. o «
305 éﬁ %Q@ &1@19. ORESULTS

Single firstg ?er ( ) was used neticnodel to describe the degradation of flufenacet and FOE
sulfonic actd for elingpurposeyit all-sites. The fixed formation fraction of FOE sulfonic acid did
hardly change the results for ﬂlﬁénacut produces much more reliable and consistent results for
FOE onic gcid. @iona&y, this%) ation fraction is similar to the mean value of 0.18 obtained
from the fitti@g to thefield déta. The(Conservative nature of the finally selected estimates was assessed
by compatison with inde nde%\data from two lysimeter experiments, demonstrating that the
measured maxi %1 anf@@al concentrations of FOE sulfonic acid in the leachate were substantially
lower than theﬁula ed ones i both cases. Thus the half-lives obtained from the field studies enable
a much more realistiCy but still conservative assessment of the predicted environmental concentrations
of FOE sulfonic acdi& Table 7.1.2.2.1- 1 summarizes the results of the kinetic analysis.

16 MARS, Interpolated meteorological data -JRC/MARS Database. European Commission, Joint Research
Center (JRC). Ispra, 2004.
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Table 7.1.2.2.1- 1:  SFO of flufenacet (DT50rra) and FOE sulfonic acid (DTS0rok sa) referenced to 20 °C
and 100% field capacity

. . Texture DTs0 flufen 5 DT50 fiufenacet
Trial number Site (0 — 30 cm depth) [day Sﬂ\\@ [days]

30159/0 Breitenfelde (Germany) sandy loam 1AL ) By ¢
30162/0 Kirchlauter (Germany) sandy loam (&3 198 @
30163/9 Monheim (Germany) sandy loam @31.8 o] =205
30164/7 Burscheid (Germany) silt loamQ)® N 114 Q> na
30248/1 Fresne-L'Archeveque (France) silt loaf® > 314 Mo N
30250/3 Fresne-L'Archeveque (France) silt foam q 329 ‘O 2208
30251/1 Laudun (France) I@am AT S O, v’
30253/8 St. Etienne du Gres (France) Noam @y 3760 | JO 1968
30254/6 Saussay La Campagne (France) | ¢ Silt loafy) U 609 ~ kY
30455/7 Fresne-L'Archeveque (France) | Q siltdoam 7.7 D @a.
30499/9 Burscheid (Germany) siftpam % 85 N1 [ D9sg
30500/6 Monheim (Germany) &’  spdy loapg?Y | . 2147 Y | &) na.
40163/3 Laudun (France) ) clay loay 45,8y @7 218
40164/1 St. Etienne du Gres (Frapce) | & siltldgm v 4149 25.0
40494/2 Ravenna (Italy) @ silgloam o 2 382 & 41.4
40495/0 S. Romualdo (I41Y)”  Q silty clay i, 0511 & 14.1

Geometric mean (';\JJ @) 9D (ﬂx Wy 22.3 21.7

n.a.: not applicable . &) é}a h © §© \\

ST A L9 R
SRS N S
oo U 9
S TLe, €O CLUSTONS

The calculated normali half@%s (2WC an®1 OO‘V&M c%}ﬂcny) for modeling purpose for the
degradation in soil under ﬁeld%ondl%)ns ranged from) 1 days (geometric mean 22.3 d) for

flufenacet and fron@ 1 t(é& 4 dag(ge@ m{QZl Egﬁr FOE sulfonic acid.

© @ N
CA 7.1.2.2.2:Soil actum la on s es @
T il acc u @1 &

NN
The accumu%tlon pQdential ©F ﬂufel@:et Wa@valuﬁ%@d during the Annex I Inclusion. Due to the short
dissipation tlmes Soil ac&mulatl@ testlr(g}s not%gequlred for flufenacet.

O@E’@@Q §<§@ o
SRS O
@© >
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CA7.13 Adsorption and desorption in soil
@@)

CA 7.1.3.1 Adsorption and desorption 2N o

N N & &
The adsorption and desorption behavior in soil of flufenacet and its maj@egra@%on rc@ucts @ere
studied in a number of soils in batch equilibrium experiments using eit @“@;la@?led )3 lab@ test
items. Adsorption and desorption isotherms were calcul oby lindar regressiofCanalysts, of the
adsorption or desorption data according to the Freundlich, equa@% Adziﬁionaln agg} sorption
(time dependent sorption) study for FOE sulfonic a@§? wassgonducted togt a @e th&rgough
understanding of its adsorption behavior in soil. R S ‘o @ Q N
The calculated adsorption constants and corre@g%n cdefficie & of :\(Z"‘ enace@and@y major
degradation products are listed in Table 7.1.3.1—@t0 TQ@@% 7.1:3,1- 6 an over@u is given

Table 7.1.3.1- 1. v S &S @ &
& T N N D
Table 7.1.3.1- 1: Overall summary of adsa@%n c&nstants (ads) ;gjsoils oenaéjt@;ld its major
@ v

degradation products & . @ @@ .
il
Sk Kobguy '
f@)mpo@§ 9 @v @L/g] f@
flufenacet o €y Q2152
FOE oxalatc? < A 1L0S
FOE sulfonic aciy A < 163
FOE piethylsulfne N 9 4.1
FOfgthiadopes (9 43.7
EQE 5043@rifluorogdanesulfnic aci@) N, 00
HrHluorodeetic acid ~ Ak 0
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Table 7.1.3.1- 2: Overall summary of adsorption constants and correlation coefficients in soils of
flufenacet
Soil Texture pH Annex Point / KF(@/J 1/n Kocads)
(USDA) Reference No [ndl/g] o [mL/g]
# 307, Stanley, KS silt loam 5.9 \3.2 084 190 &5
# 396, Vero Beach, FL sand 5.0 50.972.]0.98 2] 588%
# 318, Hagerstown, MD clay loam 6.4 4 270 0,90 !
2 2 KCA 7431.1 /0
# 395, Howe, IN loamy sand 6.4 @§° & 462 | 0@®7 12| 2696 -2
# 3253, Lysimeter soil, @ N !
Monheim, Germany sandy loam 6.4 é)\a S 4.8 M.891é§ 354
. . @
Harriston Loam, Harriston, loam 71 % R @ 4@@ @ @@
Ontario @ o Ca Yol
Brantford Silt Clay, St CA D 11§@ §4 @
George, Onatrio silt loam 7.3 @ N . .0 f\@ 0.8%@ 144
Ibaraki Ushiku, Japan sandy loam 8.6 NS v Ob 697> 086 160.8°3
. . A 7.1800.1 /94
Hokkaido Kamikawa, Japan loam N S 7 8.96 _09p 426.5
Laacherhof AXXa loamy sand - '©3.8 @Q %, 356 9.93 161.6
Hoefchen am Hohenseh silt loam & [ 6.3 @ QL 328 @ 0.93 205.0
Hanscheiderhof silt loamp) | 5.3 | KA 7.13%1 /o% 5182 093 188.9
Dollendorf I1 oanO~ [74 | ¢ &« V[780 | 090 | 1785
Wurmwiese sandy$dam °J 5.1 Q Q> ®532 0.98 195.2
& - arithmetic mean { 4.7 092 | 2152
as reported in the review report by the Eur@n C(}@smn{)(%wv 1/98-Final 7§ ly 2003)
2 not considered for arithmetic ﬂéﬁ as lessthan 20% ef the testitem wereddsorbe
3 not considered for arithmetic nasi VOlC@ ash sqil, not repre%ntativ r European agricultural soils

& T O @ N
Table 7.1.3.1- 3: Ovérall sum%ary o&adsorpﬁ@n const@yits aub%@)rrelation coefficients in soils of FOE
il

ate
QO N
Soil & . Q dre § p@\) Andex Point / Kradsy | 1/m' | Kocas !
o N SDA) eference No [mL/g] [mL/g] |
Winder Vaio:Beach BY. [ & sandD  [N\3.8 0.062 [1.42.2] 2312
Shipshe, Howe, 4N © sandy'tdam ._ [Y6.3 0.10 | 0.93! 131
. . KCA 7.1.3.1.2 /01 - -
Drummer, Champaign, Tk | silty@lay loariy] 6.6, 0.15 0.82 7
Oska-Martin Stilwell, SSilty clayos 6.9 0.16 | 098! 13!
A A

arithmetic mean 0.14 091 11.0

. 2 INEES

o L A S
l'as repo d in the @w repo@oy the@opea Commission (7469/V1/98-Final — 3% July 2003)
2 not ered fo ithm@ mean as ganic%‘bon content < 0.3%

& @f@@@}\@\
" &
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Table 7.1.3.1- 4: Overall summary of adsorption constants and correlation coefficients in soils of FOE
sulfonic acid
Soil Texture pH Annex Point / KF(@J 1/n Koc(ads)
(USDA) Reference No [ndl/g] o [mL/g]
Winder Vero Beach, FL sand 5.8 0052 5086 13 19 Ly
Shipshe, Howe, IN sandy loam 6.3 KCA 71312 /01 N0.115 ] 1.00" 159
Drummer, Champaign, IL | silty clay loam 6.6 N @ 0,209" 093 19!
Oska-Martin Stilwell, KS silty clay 6.0 O ST 00 TO% 6!
Laacherhof AXXa sandy loam 6.3 = @ 9123 -3 83
- KCA¥7.1.3.2301 oy
Laacherhof AIIl silt loam 6.8 (@Q‘w . .28 P -3 133
ér{thmeﬁ%mean ‘o 0320 | 144 A4

) RS
| Shrinas e '
as reported in the review report by the European Comm1ss$7469/& Flna& July&2003)

2 not considered for arithmetic mean as organic carbon contén®< 0.3
3 time-dependent sorption study with only one test concq&tgatlon @ ore, reundﬁh equatas es&@shed and Kq

and Kd, oc values are reported. @
R R @ &
Table 7.1.3.1- 5: Overall summary of a %%‘ptmn@nsta&@nd c@latw{%ﬁefﬁc@g{% in soils of FOE

methylsulfone R
Soil Tex@e o \*f)H S Anrfex Ponﬂ@ K aas) 1/n Kocas)
(USDA) ° Référence %j[me/g] [mL/g] |
Wurmwiese Joam 7 [ %3 @ Q 066 | 089 [ 374
Hoefchen am Hohenseh silt loaty ©06 O 128 089 | 529
Dollendorf 11 A clay, Joan 3 \KCA 7@3 1 %@ 1.57 0.90 33.2
Guadalupe ) sandyloam (Y 6.7 2N 053 | 091 | 750
Springfield S| §di Toam 6.62 &@ O 2.92 086 | 1718
< & Qirithmetié mean 1.39 089 | 74.1

© ] N KL %
TS e &SNS
% overal
Table 7.1.3.1- 6 Ovemll sumniary of &rptm@onst@s and correlation coefficients in soils of FOE-
th% ne Ci% Q \ A S

Soil , ~ Texture - pH Annex Point / KF(as) 1/n Koc(ads)
S w E@DA) “,| Reference No [mL/g] [mL/g] |
Winder Verg.Beach, EI» san 58 0.122 [0.782[ 4312
Shipshe, Howe, I8 sandy,éi 8.3 KCA 71312 /01 033 [081"[ 44!
Drummer Champgatgn, IL LKsilty cjay loam, [~ 6.6 R 0.61 0.67 ! 29!
Oska-Martin Stitwell, KS Silty clay ., | 6.0 071 J0807[ 58!
RSk v o arithmetic mean 0.55 0.76 43.7

7
las reportedgg he review repo?@y the arppean Commission (7469/V1/98-Final — 3" July 2003)
2 not considered for@%thmetean as 6r¥anic carbon content < 0.3%

@
S
@
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CA 7.1.3.1.1 Adsorption and desorption of the active substance

The adsorption and desorption behavior of flufenacet in soil in batch equlh@%m experiments was
evaluated during the Annex I Inclusion and was accepted by the European, Cgbmm%en (74@9/\/ 1/98-
Final — 3" July 2003). The following studies are included in the Baseline CD% ier: @

Annex Point / Reference No Author(s) . U1 yeal Q(ﬁmeu\ﬁ%
KCA 7.1.3.1.1 /01 : 97 | NE00220%91-1
KCA 7.1.3.1.1 /02 994 ‘\3&100}1\\&% 01-1
NN

@
Two additional studies have been performed for ﬂufe@@et an@re subn@tyted @m ‘[@Sup ental
Dossier for the flufenacet renewal of approval. & . %@ &@

\\ N S @

Report: KCA 7.1.3.1.1 /04; @H ,@’ho RN ®)
Title: [phenyl—UL—l“C]ﬂufeIa% Adsorptlo%@‘@ Tw&]apane@oﬂs v
Report No: MEF-10/534 & @
Document No: M-387572-01-1 % & @ N é’@

ou QIM @

Guidelines: * Japanese MAFENew ’J@Gui ines @‘I
» OECD Test Gielirre] 106@%1 Q X G

GLP: yes & f% S © &© &
~ § 9 K
Executive Summary @ % 2 @Q
The adsorption/desorptio haV1 f [p@yl -U 14C]ﬂut%acet s studied in two different soils in
the dark in the laborato C ué@ the l@ch e%@lbrluﬁkmethod
Soil &7 Source A7 Esg%xture (USDA) | pH 0C [%]
Ibaraki Ushiku @ N ﬁshlk&%bara@apan N > sandy loam 5.6 43
Hokkaido Kamikawa ©'| HejKaido, I@mikawm\%pan loam 4.9 2.1
o 7 \
X

The adsorpﬁﬁn ph@of thé%tudys ca@d outﬁng air-dried soils pre-equilibrated in aqueous
0.01 M CacCl; solation with a soi —to soh@m raté&of 1.5:10 (3 g soil DW/20 mL solution). Flufenacet
was applied at&f&mnal central Hons 0, 03,°0.1, 0.03 and 0.01 mg/L in aqueous 0.01 M CaCl..
The adsorptlo@ ep w& carrigd,out fof®4 hours under continuous agitation.

Flufenacet @as S cientéﬁble ugh @the study. The parental mass balances were 103.8 and
104.8 %\of appljed radioactivity [ %] for soil Ibaraki Ushiku and Hokkaido Kamikawa,

respe@ y. @ @ & @\
Mean mat$ balances \V@ 98. &%@nd 96.9% AR for soil Ibaraki Ushiku and Hokkaido Kamikawa,

respectively. @

The adsorptioﬁns ts KF(ad@f)j of flufenacet ranged from 6.916 to 8.956 mL/g (arithmetic mean:
7.936 mL/g); the pectlve normalized adsorption constants KOCqg) ranged from 160.8 to
426.5 mL/g (arlthm ic mean: 293.6 mL/g). The Freundlich exponents 1/n were in the range of 0.8479
to 0.9583 (arithmetic mean: 0.9031), indicating that the concentration of the test item affects its
adsorption behavior in the examined concentration range.
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According to Briggs !/, flufenacet can be classified as low mobile for adsorption in soil Ibaraki Ushiku
and as immobile in soil Hokkaido Kamikawa.

%)
L. MATERIALS AND METHODS %@
o, @ &
A.  MATERIALS S > O 9
O @
@ LY S D
1. Test Item 60 & N S V
@ N O
[phenyl-UL-'*C]flufenacet TN X S
Sy QN BN
CAS No 142459-58-3 € " & N & .
Specific activity 6.11 MBg/mg %@ % (g O § &
Radiochemical purity >99% HPLC ath rad@ctlvgt@detect@) and TCC, SC@
: Q @ &
2. Test Soils @ w\g &

v
The soils (Table 7.1.3.1.1- 4) were sampled @ld upper héégzon 0 to 3%@@1) sieved to a
particle size of <2 mm and stored at amb1 mperature pprox. 19 m before study start. The
soils were air-dried before application. @[Lhe sogly® weregiaken @m ag:gpulturd@areas representing

different geographical origins and dlffe@ sm@ropcrﬁ@s as req {ired @he gué@mes

@
°\O*§g© o©
O@é}a\@§©\\
\§©§%@Q@
&@&\Q@O@
S O & >N
§@Qv©@\
& S S @
® ¢ & 9 D
SEF S RS
@@\}@
RCERSEE A -
N S o O N ©
/\O©©©\@7%
A
&%@@é&
@@@©§§
N
SRS . O
Q
%©©@©©@%ﬁ\
§@@§@\©\
§ &
S
@

17 Briggs, G. G.: A Simple Relationship Between Soil Adsorption of Organic Chemicals and their
Octanol/Water Partition Coefficients; Proc. 7th British Insecticide and Fungicide Conference,
Nottingham/UK, 1973.
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Table 7.1.3.1.1- 1: Physico-chemical properties of test soils
Parameter Results / Units 9
Soil Designation Ibaraki Ushiku I&)Qf%f(aido Kamikawa
Geographic Location Q\ &
City Ushiku city @ Hmikawacgun
State Ibaraki pref. & & -{okkaide istand @
Country Japan @ LN ?& n o v
Soil Taxonomic Classification
(USDA) Q@ 1nfopQ©on a@%ble \ (@@ R
Soil Series volcanic > lluV 4Dxoil
OECD typ @ Qg}@ OEC ype @
Textural Class (USDA) sandy@am \ N Cloam @@
Sand [%]  [50 wm — 2 mm] 63 § g}] ©& § 49,
Silt [%] [2 pm — 50 pm] Q26 Q N S @@
Clay [%]  [<2 pum] NATE @
pH %& @ @ @Q o @@
- in CaCl, (soil/CaCl, 1/2) Q) &56 AN | & 49
- in water (soil/water 1/1) ©© Q59 © § é\ ©@ 53
- in KCI N 5{*’ & . Q S 4.4
Organic Carbon [%] e Y 4.3 © 2.1
Organic Matter [%] ! § ©§7 4% - Q ((\@ 3.6
Cation Exchange Capacity N N ¢
[meq/100 g] @& o W - 122
Water Holding Capacny@ O N @\g &
at 0.33 bar (pF 2.5) [%] & 2419, 0" SO 36.5
Bulk Density (disturbpd) S N N
0, 0.97
[g/em’] Sy L& §
I calculated as; OM [%]>=0C [%ﬁ@/l.n@@ USDA: @nted States Department of Agriculture
S §’ W O N ©
NS oY@
N
B. STUDY@Q}SI%N @ O
o
1. §%>nenté§%ondlt @
The test system f@adsor@on esorﬁﬁon in batch equilibrium experiments consisted of Teflon®
centrifi tube VOIU@e 43 m@] w1th screw caps. The experiments were performed in
dupli @ © \
AN N @ O

In prelimifiary tesgs, the ﬁorpt@of the test item to the test system surface, the optimal soil-to-
solution ratio, profityate adsorptlon and desorption equilibration times and the stability of the test

. ot
item were deteﬁed

The adsorption pl‘@ was carried out using air-dried soils equilibrated in aqueous 0.01 M CacCl,
solution with a soil-to-solution ratio of 1.5:10 (3 g soil dry weigh/20 mL solution). Flufenacet was applied
at nominal concentrations of 1.0, 0.3, 0.1, 0.03 and 0.01 mg/L in aqueous 0.01 M CaCl, solution. The
adsorption step was carried out for 24 hours in the dark at 25 + 1 °C under continuous agitation.
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2. Analytical Procedures

After each adsorption and desorption step the aqueous supernatant was separ@}ed from the soil by
centrifugation and the amount of flufenacet in the supernatants was analyzed@py liquid scintillation
counting (LSC).

o

$

S \°
- : . NI RS .
In the preliminary parental mass balance test, the soil was additionall tracted three times @8ing
acetonitrile/water (8:2, v/v). The aqueous supernatant and the combined$bil egct@"cts W, ana@d by
LSC and reversed phase HPLC/radiodetection to determi@othe st%oility\&“ the @st item,and to

establish the parental mass balance. The limit of detectio (@)D) A0 lin@imf qutatio,g,g(iLOQ) for
HPLC/radiodetection analysis were 0.2 and 0.6% AR, rctive & & .
@ - RS

The partition of the test item in the adsorption batch ilibri@y\}f experiment deterwlined Hased on
the radioactivity content in the supernatant only dug o the g@abili%f theetest item demomsirated by
the parental mass balance. After the adsorption@eps,%@ soilswas air-dried @@ theioactivity
content was determined by combustion/LSC tm@tablis@e ma@éﬁal b@ce. 3 &

Adsorption and desorption isotherms were c@ﬂa‘ced lin%@regresgélon a@@sis of¢hé adsorption or

desorption data according to the F reundh@%qua‘c 6- @f@ é% ES @@
IL @SU@S AND DISGUSSION)”
SN
A. MATERIAL BALANCE %\ o\y\ﬁ < O N
Mean material balances ranged\?om to &9.3% Q@Japplie@adio <}Vity [% AR] (overall mean
98.0% AR) for soil Ibaraki%shiku frorfH4.1 6.98.9% A (@H mean 96.9% AR) for soil
Hokkaido Kamikawa. Th&Com & material baﬁnceg\ nd-for all soils and concentrations

demonstrated that there @ no @ iﬁé@ loss &f radi@getlvit&%sipated from the test systems or
during sample processing; @ ©) > N

%QQD@@

B. DEGRAD@ON OF TE DITE IS

Flufenacet was fﬁcign@tab@mu t th@\dy. f@: parental mass balances were 103.8 and
104.8% of 1ed \;@%lioactiw v Y ] for > soil@baraki Ushiku and Hokkaido Kamikawa,
respectivelyd NN @@ AN &

Q O NN
) A
C. FINDINGS =, @ © é&
At the end of @L@% adsd#ption phase, 584 — 71-8% AR was adsorbed to soil Ibaraki Ushiku and 57.4 —
63.8% AR $Qs0il aidg Kami . Thegdsorption constants Kruas) of flufenacet calculated based
on the FreundlichGsotherfa of thetestedssoils Ibaraki Ushiku and Hokkaido Kamikawa were 6.916
and 8. mL/g,@espe ively. no@lized adsorption constants Kocds) (normalized to organic

carb ontef) of thg testéd soil araki Ushiku and Hokkaido Kamikawa were 160.8 and
426.5 mL/ ,@specﬁ@ely. Freundlich exponents 1/n were 0.8479 and 0.9583 for soils Ibaraki
Ushiku and” Hokkaido Kapiikawa) respectively, indicating that the concentration of the test item
affects its ads n belfavior i@j;he examined concentration range (see Table 7.1.3.1.1- 5).

Table 7.1.3.1.1- 2: @Percentage of adsorbed flufenacet in soils (mean values)

@
Test Concentration [mg/L]
Soil 1.0 0.3 0.1 0.03 0.01
Ibaraki Ushiku 53.4 59.1 64.2 67.8 71.8
Hokkaido Kamikawa 57.4 59.5 61.4 63.8 61.1




B
: Page 147 of 238
Bayer CropScience ARETO
R

2014-03-19

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

Table 7.1.3.1.1- 3: Adsorption constants and correlation coefficients of flufenacet in soil at 25 °C

Adsorption G
Soil Kr 1/n R | Kac R
ID [mL/g] el oY O e
Tbaraki Ushiku 6.916 | 0.8479 | 0.9996 [5160.8 :9, @
Hokkaido Kamikawa | 8.956 [ 0.9583 | 0.9973%% 426,59 &% §
Mean 7.936 | 0.9039] 0.9984] 2936 | © %

& @*\ S by
S & A
L. CONC ‘SIO v S & 8

The adsorption constants Krags) of flufenacet rangg@ frgtﬂgﬁ 916 @ 8. 9@L/ &'flthm@ mean:
7.936 mL/g); the respective normalized adsorptloﬁonstagt Ko(‘j(:ags) ra 8 t0@P6.5 mL/g
(arithmetic mean: 293.6 mL/g). The Freundhc@gexpon@ 1/n Svere lré% of 0.8§479 to 0.9583
(arithmetic mean: 0.9031), indicating that coan atloxg)f thétest i%n affe%@ts adsorption

behavior in the examined concentration range: o S N @
%& foren (O S O
Q . SRS

Report: KCA 7.1.3.1. @%@3 JE. M2 201280 S 9
Title: [thiadiazole-5- F@ 504<(§ﬂufen@ t): A§rptlo£g%esorptlon on Five Soils
Report No: EnSa-12-0597 N
Document No: M- 439282\01 1 S @ Q @
Guidelines: * OECBTest @1dehr@ 0. IOQ S

U t Gui elme No\835 12

. ad1a$ idelifip DAC@S 2482,
GLP: y 2 o

Q O
Executive Summa@ @‘“ @ > Q &

The adsorptlo%(@sorpfm beha Qo adlaz@ 5-14 flufenacet was studied in five different soils
in the dark i lab ory @&20 + é sm:g%the ba%@y equilibrium method:

Sogl QSourch Texture (USDA) pH OC [%l]
Laaclgg%of A@ @ Monheim, Geymany loamy sand 5.8 2.2
Hoefchép am Héhenseh %, ﬁchei@mGermany silt loam 6.5 1.6
HanscheidEPHof ¢, rschefdyGermany silt loam 5.3 2.7
olle@dprf I O @Blanketheim, Germany loam 7.3 4.4
b&acherh@Wurmyviese ) Mosiheim, Germany sandy loam 5.1 1.7
O & S

The adso % phag of stud was carried out using air-dried soils pre-equilibrated in aqueous
0.01 M CaCl, &%mon ntainifig HgCl, (approx. 50 mg/L) with a soil-to-solution ratio of 1:4
(5 g soil DW/ solution). jufenacet was applied at nominal concentrations of 1.0, 0.3, 0.1, 0.03
and 0.01 mg/L’in agégous 0.01 M CaCl,. The desorption phase was performed by supplying pre-
adsorbed soil sam with fresh aqueous 0.01 M CacCl, solution containing HgCl, (approx. 50 mg/L)
for all test concentrations. For the highest test concentration (1 mg/L) two additional desorption cycles
were performed likewise. The adsorption and desorption steps were carried out each for 24 hours
under continuous agitation.
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Flufenacet was sufficient stable throughout the study. The parental mass balances were 101.4, 99.3,
100.2, 100.0 and 101.2% AR for soil Laacherhof AXXa, Hoefchen am Hohenseh, Hanscheider Hof,

Dollendorf II and Laacherhof Wurmwiese, respectively. @@J)

Mean material balances were 101.8, 97.3, 95.9, 97.4 and 97.3% of apphe%%dlo ity &AR] for
soil Laacherhof AXXa, Hoefchen am Hohenseh, Hanscheider Hof, Dolk ndor and ach
Wurmwiese, respectively. @ % %

The adsorption constants Krds) of flufenacet calculated bas@n the %reun&liﬁl 1sot@rms ofthe five
test soils ranged from 3.280 to 7.495 mL/g (mean: 4.550 mL/g) @ dtich e ent % were in
the range of 0.9033 to 0.9797 (mean: 0.9328), 1ndlcat1n@@at tlfe%concefﬁ{a ion Rf the t tem affects
its adsorption behavior in the examined concentration range ”\Tahe corfes spo@

values varied between 161.6 and 205.0 mL/g (mean; §35.8

OC(ads)

N
After the first desorption phase between 15.8 Ql 1950f the %mtlal { adsor rad1t1v1ty was
desorbed from the respective soils The deso ts K@(dcs) werp 1.6 t s higher than
the Kocqas) values, indicating a strengthened @?ﬂg &Dthe ttem ohce ad%bed t soil.
No correlation between the pH of the soi %nd thédsorp@ beh@’or of@@?test i®m was observed.

According to Briggs 7, flufenacet cal@ claséﬁﬁed as low m%de for@orpt§ and for desorption in
all tested soils. @) N & @

© o
L% M@@}'ERQ\S A%D©ME HODSS.
A.  MATERIALS % @© @ <G ©®
@ N @ N %\
1. Test Item @ @Q V & @ N
N N
[thiadiazole-5-"*C§ lufenacet ' % Q 6@
CASNo &
Specific activity

for
Radioch%n{%l plt@y
AN
2. Tes&mlg@@ & @ N © %

The soils (Tahj]é §7 1 3@% 4)e ] %‘ied f@lly from the field (upper horizon of 0 to 20 cm),
sieved to a pa@@c e siz&pf < Z%m an, ored efrigerated at < 8 °C for a maximum period of 6 months
before stud§start soils were aitsdried bgfore application. The soils were taken from agricultural

areas representingddiffere@t’ geo phic{gl\origins and different soil properties as required by the
) S

O
e
f‘Z@
7)
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Table 7.1.3.1.1- 4:  Physico-chemical properties of test soils
Parameter Results / Units e
Soil Designation Laacherhof | Hoefchen am | Hanscheider | Diendorf 11 | Laacherhof
AXXa Hohenseh Hof S ° | Wurmwiese
Geographic Location ) @ © 9
City Monheim Burscheid Burschei@© Bla@%ﬂheir@ Monheim
State North-Rhine | North-Rhine %@ﬁh—mﬁge Nosth-Rhj N@hine
Westphalia Westphalia @Westphalia %Eestph&h? \%e} phalia
Country Germany Germanyf,% Getytany Gerfigny ', Germany
GPS Coordinates N51°04.6 | N51°049" | N51°04 (. N 50922, 9} N 518 04.9'
E 006° 53.5' | E 007296.3' 07° 08.4° E@G’ 4@ E 55.3'
Soil Taxonomic Classification sandy, D Joanis \f'%ne 10arﬁy) oamy,
(USDA) mixed, mesic eletal, miXed, @’ mixed,
Typic miked, sm& act@frigi& Umesic, Typic
Cambudoll (¥ @@ﬁve, % ypic @ Argudalf
« 2 Dystri¢ @utmd@ﬂ
S Buttudept (O
Soil Series ) &W infor@tion a@able %)
Textural Class (USDA) loansi®and @@ silt é&ilt loa\%&y @Z}ioam sandy loam
Sand [%]  [50 pm —2 mm] <79 " ] D 30 . <& 37 53
Silt [% 2 um— 50 pm Nolos
o [z/] [<12l pm] ) © 16© 70 & N 40 30
ay [%]  [<2 pm] § § 1569 | Q15 S 23 17
pH O S . P .$
- in CaCl (soil/CaCl, 1/2) S8 Q& 380y [ o 63 % 7.3 5.1
- %n water (soil/water 1/1 @ 6_2? Q6. @@ &\5, 7.5 5.4
- in water (saturated p &0 6 @ 5.8 7.4 5.5
N R a
-inKCl <O @7 ﬂ@ A a9 7.0 4.7
Organic Carbon [%] ®\\ ) 3.8 2.8 @ 47 7.6 2.9
Organic Matter E N % 2@ Q 1.6, 2.7 4.4 1.7
Cation Exc Cap K#S/ & @
00 %@@ S 0 o) 1o 9.6 19.2 9.9
Water Holding C&ﬁ&mty %, @ @ é
maximum N 49%, 55.9 61.3 78.5 61.9
[g HO adlg@g soi @W N q
at 0.1 bardQF 20)f%] & 2 O 317 36.7 41.1 20.1
Bulk Degsity (di &abed) ) N
[g/cm ay ¥ <) 1.%% 111 1.04 0.98 1.08

N
! calculate ?OM % —OC 1. 72

DAT: days after treg ent 69
DW: dry weigh V

STUDY D@GN

B.

1.

@’

Experimental Conditions

GPS: global positioning system
USDA: United States Department of Agriculture

The test system for adsorption and desorption in batch equilibrium experiments consisted of Teflon®
centrifuge tubes (volume 42 mL) closed with screw caps. The experiments were performed in

duplicate.
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In preliminary tests, the adsorption of the test item to the test system surface, the optimal soil-to-
solution ratio, the appropriate adsorption and desorption equilibration times and the stability of the test
item were determined. 9

@

The adsorption phase was carried out using air-dried soils equilibrated Q%dqu $70.01«M CaCl,
solution containing HgCl, (approx. 50 mg/L) with a soil-to-solution rati> of 19 (5 g Seil dry wpidht!
20 mL solution). Flufenacet was applied at nominal concentrations of 1 @ , 0 .03.4nd 0.0kng/L
in aqueous 0.01 M CaCl; solution. The desorption phase wgs perforfued by’&lpply' g re-adsorbed
soil samples with fresh aqueous 0.01 M CaCl; solution contaming HgCl (a %ox. SQO% g/L)for all test
concentrations. For the highest test concentration (1.0 ) tw@)ddditiegdl des@ption ‘tycles were
performed likewise. The adsorption and desorption stepgﬁg cérsied oach @24 h(@@ in th\gadark
o ) o A o
at 20 = 2 °C under continuous agitation. 6% @@ @ @@ @@ @@
2. Analytical Procedures Q& S % S

After each adsorption and desorption step th queo@@upe@ ant sepaﬁ§ d é the soil by

centrifugation and the amount of flufenace the s@ems Wa&analy@l by Ii scintillation
counting (LSC). N %,

- oS @S e
In the preliminary parental mass bala@ test, the soik was a@‘uon@' ez‘éﬁd four times using

acetonitrile/water (1:1, v/v). The aqueQys su atantzand the bi oil acts were analyzed by
LSC and reversed phase HPLC/ra@odetteon ta\?i ermine the@ablht}@ﬁ)f the test item and to
establish the parental mass balan@ The Jimit of d%tectlon@@ Qld 11Q¥of quantitation (LOQ) for
HPLC/radiodetection analysis Wwere 0, 3§”0 9% 0 AR, r@g)ectlv@

The partition of the test i 1n tl@ adsm%é;wn arﬁ:\gdesg)r@on Kﬁ%ﬁ equilibrium experiment was
determined based on the #ddioactity c@nt inghe su ernatant y due to the stab111ty of the test
item demonstrated by thexparent@ ass?lance@ft desqrption steps, the soil was air-dried and
the radioactivity conte@ determined t%comb%tlon/L&o ish the material balance.

Adsorption and des@ptlo@&her wc@@%ﬂé@ y li @r regression analysis of the adsorption or

desorption data @:ordm und

S
/\@ @@ %gl @ES@TS AN@ DISCUSSION

A.  MATERIAL B%ANC@ & &

Mean materla@ﬁlanc@ er ? % 959, 97 4 and 97.3% of applied radioactivity [% AR] for
soil Laachof A , efchen Hokenseh, Hanscheider Hof, Dollendorf Il and Laacherhof
Wurmwiese;” respegtivelyGPhe campletesmaterial balances found for all soils and concentrations
demonsﬁ%;ced th&b ther: u%was no@gmft loss of radioactivity dissipated from the test systems or

durin@mpl@roces T3NS @ @\

B. DE@RA%TIO@F TEST ITEM

Flufenacet wa%gfﬁmen@stab]@throughout the study. The parental mass balances were 101.4, 99.3,
100.2, 100.0 and 10120 AR after the total incubation time of 96 hours (24 h adsorption + 3 x 24 h
desorption) for so'aacherhof AXXa, Hoefchen am Hohenseh, Hanscheider Hof, Dollendorf II and
Laacherhof Wurmwiese, respectively.

C. FINDINGS

At the end of the adsorption phase, 47.1-55.8% AR was adsorbed to soil Laacherhof AXXa, 44.3-
54.6% AR to soil Hoefchen am Hohenseh, 57.1-65.4% AR to soil Hanscheider Hof, 67.2-76.9% AR to
soil Dollendorf II and 44.6-48.9% AR to soil Laacherhof Wurmwiese. The adsorption constants Kg(ads)
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of Flufenacet calculated based on the Freundlich isotherms of the five test soils ranged from 3.280 to
7.495 mL/g (mean: 4.550 mL/g) and the normalized adsorption constants Koceds) (normalized to
organic carbon content) ranged from 161.6 and 205.0 mL/g (mean: 185.8/g).The Freundlich
exponents 1/n were in the range of 0.9033 to 0.9797 (mean: 0.9328), indicating that the concentration
of the test item affects its adsorption behavior in the examined concggratlo@nge é&: le
7.1.3.1.1-5).

At the end of the first desorption phase, 33.7-40.7%, 33. 5-4“%, 25@@0 0%5%)\% %@%@ a@37 6-
41.1% of the initially adsorbed amount were desorbed fr(@ soil aache fehen am
Hohenseh, Hanscheider Hof, Dollendorf II and Wurmw, é@e respp tlvem he @o ti¥n, constants
KFes) (mean: 7.470 mL/g) and the normalized desorptign constants K s) (m 9@ were

1.6 to 1.7 times higher than the adsorption coefficiéuts K@/ Kocds), 111@5at1n stre ened
binding of the test item once adsorbed to the soil. & @

Sy 3 g
Table 7.1.3.1.1-5:  Percentage of adsorbed and desorbed @nace&iﬁsoils (Qean va@s
NS o5t COI@ntratﬁ@\ng&
A@‘ptionﬁ Q esorp%n

Soil 1.0 | 03Y 01 0.03%?0.0 0 L% @1 0.03 | 0.01
Laacherhof AXXa 47.1 | 586 | 53.37] 553 1 55.920 40.7] 37.2 855 | 33.7 | 35.0
Hoefchen am Hohenseh 443 [~39.0 | S&6 | 52.8 | 33 [ 4049 374 33.5 | 343 | 343
Hanscheider Hof 57.1CH 60.8 [62.0 | 65.4 [@#.9 [[qo0 | 202 | 26.6 | 25.0 | 242
Dollendorf IT 672 | 71, ] 72.84 754 ©76.9 [[(22.7 999 | 185 [ 16.7 | 15.8
Laacherhof Wurmwiese  |°44% @ 4g2 489, 46@ 41.1 382 | 38.8 | 37.6 | 40.0

S

LN
! end of adsorption phase, mea ues ex@ssed as\@centag‘é@f appll@radlqac{%ty
2 end of first desorption phas an v expr@d as p{centage of'the initially adsorbed amount

Table 7.1.3.1.1- 6: Ad&%ﬁtion/@%rptmn?nstants and dgyrelati Q")L coefficients of flufenacet in soil at

x> & & N
N g @3\% A&%’ptio@ $ Desorption
SQ@ N K& @@ ®R @<oc Kr I/n R? Koc
A8 S g lo NimL/g] | [mL/g] [mL/g]

Laacherhof A%Xa  [3.555 140.9285P0.9991 161.6 | 5.580 [ 0.9440 | 0.9988 | 253.6
Hoefchen amdHohenseh | 3.280)] 0.9262° [ 0.9965 | 205.0 | 5.637 | 0.9426 | 0.9980 | 352.3
Hanschgider Hof > | 5,101 [ 09365 | 09992 | 188.9 | 8.488 | 0.9374 | 0.9996 | 314.4
Dollendorf [~ | 7495 [9033 1£0.9994 [ 178.5 | 11.707 | 0.9081 | 0.9996 | 278.7
Laachefipf Wurfywiese 15,3.319 80.9797¥0.9966 | 195.2 | 5.940 [ 0.9886 | 0.9967 | 349.4

Mean,” g'|”4.5.°@) 0.9328 | 0.9982 | 185.8 | 7.470 [ 0.9441 | 0.9985 | 309.7
D) @ ‘or
\d @@ §@ & O
@ \111. CONCLUSIONS

The adsorptlo stan@KF(a of flufenacet ranged from 3.280 to 7.495 mL/g (arithmetic mean:
4.550 mL/g); the respéctive no ahzed adsorption constants Kocds) ranged from 161.6 to 205.0 mL/g
(arithmetic mean: 1€3.8 mL/g). The Freundlich exponents 1/n were in the range of 0.9033 to 0.9797
(arithmetic mean: ©.9328), indicating that the concentration of the test item affects its adsorption
behavior in the examined concentration range. No correlation between the pH of the soils and the
adsorption behavior of the test item was observed.
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CA 7.1.3.1.2 Adsorption and desorption of metabolites, breakdown and reaction
roducts %)
P @
The adsorption and desorption behavior of the major degradation produ%%FO xalat and FOE
sulfonic acid in soil in batch equilibrium experiments was evaluated duri e AI@E I In@usm@d
was accepted by the European Commission (7469/V1/98-Final — 3™ Jul 3) foll%vmg is

included in the Baseline Dossier: 60 &
Annex Point / Reference No Author(s}g\v 3 Year Doc&n%nt No
KCA 7.1.3.1.2 /01 | B B2 & RN M-0f2185-01-1
% Q £
O @@ @ @ ©

The newly identified major degradation product @ -thiddone W% alreaé? cha@terlze@ ithin the
study M-002185-01-1_(Baseline Dossier, KCA 7.1 1) w@%h wa&summ@zed irfdhe Baseline
Dossier with regard to the major degradation @ducts FOE o@e a@g E su n1c

Furthermore, three additional studies havébeen rformeﬂj T thgrnajor@egra tlon products FOE
methylsulfone, FOE 5043-trifluoroetha %ulfonl@amd &ad tri roa,céﬁc ac@) dnd are submitted
within this Supplemental Dossier fort fe@et rene Wal ofsap rov&@ &

S
@ ©
% O\% @© Q S

Report: KCA 7.F3, T2 085 EYLE _ P.Y: -, V.A.; 1994
Title: Soil orptlo§eso n 01‘; FOE 5043 Degr s: FOE Sulfonic Acid, FOE
Meth ulf(&

@ Xalate FOEA cohed, and Thiadone
Report No: 6598
Document No:

218 " -1 @@ @
Guidelines: CEPA Ref: 163Q,Ads@tlon/ @orpﬁ%@
@ &é L

GLP: &Qres AL o
S SRR

Executive Sur&l@ary N @ Q @

The adsorpt@de @ t&ﬂworﬁ the ada&ﬁ products FOE methylsulfoxide, FOE sulfonic
E al

acid, FOE oxalat OE@lad e were studied in four different soils in the dark in
the laboratory at% 5+ & °C @g the& ch e&librium method:

o J Soil¢c, ﬁourc@ Texture (USDA) pH OC [%]
O Wipdet A& Mero Beachy USA sand 5.8 0.27
Shipshe Cy Howe, USA sandy loam 6.3 0.75
Drummer @ Chgn{@ign, USA silty clay loam 6.6 2.13
X MQéi%a-Ma«ét;?ri S gnijwell, USA silty clay 6.0 1.21
NN
The adsorptlo e oé%e study was carried out using air-dried soils and aqueous 0.01 M CacCl,

solution with aXso 1 tossolution atio of 3:10 (6 g 50il dry weigh’20 mL solution). Test item were applied
at nominal concentpé%ns of 5.0, 1.0, 0.2 and 0.04 mg/L in aqueous 0.01 M CaCl, (containing max.
0.5% acetonitrile). @he desorption phase was performed by supplying pre-adsorbed soil samples with
fresh aqueous 0.01 M CaCl; solution for all test concentrations. For the highest test concentration
(5.0 mg/L) two additional desorption cycles were performed likewise. The adsorption and desorption
steps were carried out each for 24 hours under continuous agitation.
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In the following those parts of the study are summarized which refer to the newly identified
degradation product FOE-thiadone. Data for the adsorption/desorption behavior of the degradation
products FOE oxalate and FOE sulfonic acid have been already presented in th Q‘)"/- seline Dossier.

FOE-thiadone was sufficient stable throughout the study. The amount of (%E th@%‘he ranged from
95.4 to 100.0% in all adsorption and desorption solutions of the hlgh test entrdtion o C%Fle
definitive test. % %

Mean material balances were 96.5, 92.1, 84.6 and 84. 8%@ apphe% radl%a,ctwl‘g{g@ﬁ ARJNMor soil
Winder, Shipshe, Drummer and Oska-Martin, respectivelyx, ® c& @7 %

The adsorption constants Krds) of FOE-thiadone calcu@ed bagg}l on K%@% Fre
four test soils ranged from 0.12 to 0.71 mL/g. The Fr dhc pon s I/n

to 0.807, indicating that the concentration of tl‘test affe@,s its é@sorp
examined concentration range. The correspondlng alcd K&o&ds) VaQes vari

mL/g. v

Q o> S
After the first desorption phase between @ - 62.2 (;ﬁne initially @rbed @dloactlwty was

desorbed from the respective soils The d@&%rp‘uo@onst KOC@ wer% 4 tfnes higher than the

KOC(ads) values. &
$riS i o
The results indicate that the adsorption bghavior of fROE- @don@ dep dent on the soil organic
content. é}”\ XN @) & \\
According to Briggs '7, FOE- thl\lon @smﬁe&% very lah to@§h mobile in all tested soils.
S &%@IALS\AMN&%T%&DS
SR S

A. MATERIALS
©©© ) > ©@ b@}
1. Test Item & @ N R Q

FOE-thmdoﬁ@ 0 \© N) QQ
BAS N

5 g
Specific Cthl‘t@ @ @ 2.40®Bg/mig(2 57 mCi/mmol = 335 puCi/mg)

Radiochemigabpuri 99. %
& éﬁ Q@ SNEAN)
2. Test %l @ Y

2 <
The soils (@bl 3.1, K}) wegs) ieve%@) a particle size of <2 mm. The soils were taken from
agricultukal area@repre enting dﬁferen sgographical origins and different soil properties as required

by th@ eh@s
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Table 7.1.3.1.2- 1: Physico-chemical properties of test soils
Parameter Results / Units e
Soil Designation Winder Shipshe Drumn}ze@v Oska-Martin
Geo.graphlc Location °\. E> & ¢
City Vero Beach Howe Ch aign & Stifwell @
State Florida Indiana @mmg} g &%ansag
Country USA USA@n@ US& Q" UsA,
Soil Series no Mormatg@} ava1KK\E @ R
Textural Class (USDA) sand san@\foa% silt Ystay 10@ @?y clay *
Sand [%]  [50 um —2 mm] 92.5 &683 11.1@@ ©© 1$
Silt[%]  [2 um— 50 um] 13 7176 @ @ 5401 :
Clay [%]  [<2pm] 6.3 R o - 348 £ A8
pH in water (soil/water 1/1) 58 ] B @ Q6.6 @ | & 6.0
Organic Carbon [%] 027 &) R0.75 Q@ 213y (@ 121
Organic Matter [%] ! 0.5 < 1D N 3@ & 2.1
Cation Exchange Capacity ) e @ o 9
[meq/100 ] 9.9 @2.4 QS 293
Water Holding Capacit 50 O 9 83 S 2480 28.1
ater Holding Capacity Q< N N O o '
at 0.33 bar (pF 2.5) [%] N @) . O AN
<, @
S & QD
! calculated as: OM [%] = OC [%] - 1.724 ©§ @ SDA Mnited States ep@nt of Agriculture
SIS ‘\ NS
B.  STUDY DESIG ES) © &
V O &S
1. Experimentaﬁg)ndltl @

The test system fc@adso ion a $on @Qch ilibrium experiments consisted of glass

centrifuge tubes @}osed w@l Te experithents were performed in triplicate.

In prelimin é@ests adsgrp‘u éﬁthe test 1ten‘@ the test system surface, the optimal soil-to-
solution ratio,’ the @@ropna@adso%on @n esor‘p%n equilibration times and the stability of the test

item were detern{i\}ed @ @ C&

The adsorptiofpp &hase@gs carfied outding drled soils and aqueous 0.01 M CaCl; solution with a

soil-to-solution rati (6 gs dry wei@@20 mL solution). FOE-thiadone was applied at nominal
4 mgd in aqueous 0.01 M CacCl, solution (containing max. 0.5%

concentrations of 1. O @ %@
acetoniteie). Thgﬂesor@ on pha formed by supplying pre-adsorbed soil samples with fresh
aquedys 0.01 QM CaC@ or al%gtest congentrations. For the highest test concentration (5.0 mg/L) two
additional 3@0rpt10 cyclgs were formed likewise. The adsorption and desorption steps were
carried out ¥ach %24 hoigs in th&ark at 23.5 £ 1.5 °C under continuous agitation.

2. Analy%ﬁ P%cedures

After each adsorp@ and desorption step the aqueous supernatant was separated from the soil by
centrifugation and the amount of FOE-thiadone in the supernatants was analyzed by liquid scintillation
counting (LSC).

The stability of the test item was demonstrated by HPLC/radiodetection analysis of the adsorption and
desorption solutions of the highest test concentration of the definitive test. The limit of detection
(LOD) for HPLC/radiodetection analysis corresponds to 1.2% of the applied radioactivity.
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The partition of the test item in the adsorption and desorption batch equilibrium experiment was
determined based on the radioactivity content in the supernatant only due to the stability of the test
item demonstrated by the parental mass balance. After the desorption steps, the%bil was air-dried and
the radioactivity content determined by combustion/LSC to establish the matx balance.

Adsorption and desorption isotherms were calculated by linear regresswn&ﬁalyms @he a@xp‘u@%r
desorption data according to the Freundlich equation. @ oy %,
N

. RESULTS AND DI@??SSIO% AN RN

L
A. MATERIAL BALANCE QG © R

Mean material balances were 96.5, 92.1, 84.6 and 84.8% G@}apphed radiod Vity(@ ARESor soil
Winder, Shipshe, Drummer and Oska-Martin, respegt lyd\© %@ &

A S @
B. DEGRADATION OF TEST ITEM % § é;\a é @7© &
FOE-thiadone was sufficient stable throug@ the @dy, ﬁéﬂemon ratedxby HP@adiodetection
analysis. The amount of FOE-thiadone raige 95.4 ©9100.6% in allzadsorption and desorption
solutions of the highest test concentratlo%%f the &mkﬁkst SR %

N
@ N
C.  FINDINGS ©©Q & 2 ©© @
At the end of the adsorption pha%% 1.6 t(i’\?}% AR was afgorbe @ soil Weinder, 6.7 to 16.6% AR to
soil Shipshe, 8.6 to 36.7% AR\t0 soil er andghl.3 t .6% AR to soil Oska-Martin. The
adsorption constants Krgs) of FOE-t

@cula‘céﬂg ased on the @mdhch isotherms of the four

test soils ranged from 0.12 £+0.71 /g and\the nor%ahz dso constants Kocads) (normalized

to organic carbon content¥tang and 38 mL/ e F dlich exponents 1/n were in the
range of 0.673 to 0.80% 1nd§@mg th%the &heen he test item affects its adsorption
behavior in the examified conce

tratian rangey(see Talily™7. 1 %@2 -3).

O
At the end of the f@t desétption phase, to 622% (@e sample up to 116.4%), 15.5 to 36.0%,
1.5 to 24.5% ar@ 15.4_t022. hig test Qﬁcentra‘uon up to - 8.7%) of the initially adsorbed
amount wer sorb soil W fder, Sh1 mmer and Oska-Martin, respectively. The
desorption &glsta@(dm nge @ O 0 2.1 mL/g) and the normalized desorption constants
Koces) (range from 73 to 1 /g) weré2 to éliéimes higher than the adsorption coefficients Kqads)/
Koc(ads. Q)

Table 7.1.3. 1<> (@ P @%nta e&f ads d an sorbed FOE-thiadone in soils (ranges of triplicates)
€éxcentag g

O &
@) O N Test Concentration [mg/L]
% @) Adsgﬁptit)n«&y Desorption 2
SQS . 5.0 1.0 0. 0.04 5.0 1.0 0.2 0.04

Winder YQ2.1-30| 1.6&14 | @8-53 | 62-78 |47.6-622[23.0-28.7°[24.5-50.4 | 13.4-28.8

Shipshe 6.7 46.9 §\3§ 10'0% 1.0-12.7 | 152-16.6 || 15.5-26.8 | 25.3-30.0 | 27.5-36.0 | 27.8 -29.5

Drummer | 8605103 [@.9-162[255-262]355-36.7]104-245][13.8-17.1 15-40 | 6.0-10.1

Oska-Martin 1K§—13.3\ 1942620 [ 242-255]272-286| -5.6--87 [ 156-22.4 | 154—-17.6 | 149-19.0

1
2

end of adsorption pl@, mean values expressed as percentage of applied radioactivity
end of first desorption phase, mean values expressed as percentage of the initially adsorbed amount
3 single value of 116.4%
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Table 7.1.3.1.2-3:  Adsorption/desorption constants and correlation coefficients of FOE-thiadone in soil at

20 °C
Adsorption Desorpti@J
Soil KF 1/n R? Koc KF 1/n - R2 _~ oI(oc
[mL/g] [mL/g] | [mL/g] g Ymug | o2

Winder 0.12 | 0.782 | 0.975 43 035 | 0705 o.@'? 128
Shipshe 033 | 0.807 [ 0.999 44 42 | 0%76 | 5998 |[189 >
Drummer 0.61 | 0.673 | 0.999 29 | @356 |r0.654-] 0.995 73°
Oska-Martin | 0.71 | 0.798 | 0.998 58 J22.10 @0.8885] 0.9980] 1;%
PSS

® o D & &
1L CON@USI@N RN &

@

The adsorption constants Krags) of FOE-thiadone ra@ from 0. 12 0.71 @/g, thy respective

0,

normalized adsorption constants Kocds) ran rom 29 and e FrébndlicKexponents 1/n
were in the range of 0.673 to 0.807, indicafing th@the @ centregl%on o@he te m affects its
adsorption behavior in the examined con@cntratl.gn ran@ Fhe m§ults 1@10ate@hat the adsorption
behavior of FOE-thiadone is dependent %&the sofforga nt o\% 9
K QL
O - Q X ©
Report: KCA 7.1.3d,2 /03; L Wes 20110 Y (OO
Title: [Phenyl-UL.-1“C S- C%247§§9 @@dsorpt@l/De&%rptlon in Five Different
Soils .
Report No: Sl S &© &’ o °\@) \Q
Document No: @ % \%
Guidelines: "[gét Gu1d ine No: 106 &
S EPA oC Tes “Suldel 1220
dian P ehn 4.2
. C mls 'a 1r /EC a‘i&ndmg Council Directive 91/414/EEC
GLP: o @
S @
Executive S&ummzﬁ@ & @ . @ *
S @ DN
The adsorptiq@ n  befiavior @Q?) [phényl-UL-"*C]BCS-C062475 (£[phenyl-UL-"*C]FOE
methylsulfonépwas ied infive différent @ils in the dark in the laboratory at 20 + 2 °C using the
batch equ11®um od: & Q
Q. O N
<\ Sbil ~ 5 Source Texture (USDA) | pH | OC [%]
Y Wyrmwiese N Mgnheim, Germany loam 5.3 1.8
Hoefhen am H¥hensefi? | . Blirscheid, Germany silt loam 6.6 2.4
“Dollendorf II ~Blankenheim, Germany clay loam 7.3 4.6
alupe © Guadalupe, USA sandy loam 6.7 0.7
Spfingfiekd ‘9" Springfield, USA silt loam 6.6 1.7
Q)

The adsorption phase of the study was carried out using air-dried soils pre-equilibrated in aqueous
0.01 M CacCl, solution with a soil-to-solution ratio of 1:2 (10 g soil dry weigh/20 mL solution) for soils
Wurmwiese, Hoefchen am Hohenseh and Dollendorf II, 1:1 (20 g so0il dry weigh20 mL solution) for soil
Guadalupe and 1:10 (2 g soil ary weight/20 mL solution) for soil Springfield. FOE methylsulfone was
applied at nominal concentrations of 1.0, 0.3, 0.1, 0.03 and 0.01 mg/L in aqueous 0.01 M CaCl,. The
desorption phase was performed by supplying pre-adsorbed soil samples with fresh aqueous 0.01 M
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CaCl; solution containing HgCl, (approx. 50 mg/L) for all test concentrations. For the highest test
concentration (1 mg/L) two additional desorption cycles were performed likewise. The adsorption and
desorption steps were carried out each for 24 hours under continuous agitation. &

@
FOE methylsulfone was sufficient stable throughout the study. The parent& ass baldncesafter 96 h
were 93.7, 93.8, 90.5, 92.6 and 94.8% AR for soil Wurmwiese, Hoefchen Hohe@ , D&end
Guadalupe and Springfield, respectively. %y
S S

Material balances ranged from 97.9 to 103.4 % of applied @mmw%l [%M] for @11 Wikmwiese,
from 93.3 to 98.7% AR for soil Hoefchen am Hohenseh,{tom 9 0 99.5% A sm&ﬁollenderf
I1, from 96.9 to 99.7% AR for soil Guadalupe and from §§JJ to 98,6% AR for S(§Sprm 1d. w

X
The adsorption constants Krds) of FOE methylsulfoalcu {0d based on t}@eun
the five test soils ranged from 0.5253 to 2.9201 (mean: .3904mL/g)] eundhc ponents
1/n were in the range of 0.8602 to 0.9097 (mean: 03898} indicating th&the co@nﬁa‘c @I of the test
item affects its adsorption behavior in theXgxami con@ tratu@ rang&y The éQorrespondmg,
calculated Kocads) values varied between 33. @d 17@ mL/ 941 n@g) @

desorbed from the respective soils The &esorption constants Ko@es) v@s 1.1 t@ .2 times higher than
the Kocqds) values. Q
SO @ &

According to Briggs !7, FOE me%ylsulfo@ can‘be class@d as @w m{b&ie or mobile in the tested

soils. & © Q Q

AT R AL tO\ND I\@TH 0D

After the first desorption phase betwee§>4 1 &60 0%gy the@%i’tlallyo\%sorb@ radioactivity was

SERG, %
A. MATERIALS @ Q & @ N
S F V & &
1. Test Item Q
[phenyl-UL- 14@BC (@, rep ame$OE m§ylsulfone)
Sample 1) 08
Specifi @Vlty ”\a /mg
Radioé%éqmca@ity Q 98° LC%lth rad10act1v1ty detector
@ & (&

2. Test S&f@ é\g @ &

The soils e 7. 1@@ 2- 4) were pledJrom the field (upper horizon of 0 to 20 cm or 0 to 6
inches), si d to_gvparticlessize o< 2 mnyand stored for a maximum period of 25 months before

study staxt. The goils were air-ddgd before’ application. The soils were taken from agricultural areas
represefiting d@ferent gwgrapgcal 0%@ and different soil properties as required by the guidelines.
V

TSy
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Table 7.1.3.1.2- 4:  Physico-chemical properties of test soils
Parameter Results / Units e
Soil Designation Laacherhof | Hoefchen am | Dollendorf IT G@ﬂvalupe Springfield
Wurmwiese Hohenseh S ° <
Geographic Location > @ Q 9
City Monheim Burscheid Blankenh@ Gu@upe. %Sprir&ﬁe d
State North-Rhine | North-Rhine pNorth-Réine C’F&lifomi® N ka
Westphalia Westphalia @y Wesgphalia Y %, o
Country Germany Germanaf% Genyriany US&y f&%SA
GPS Coordinates N51°04.9" | N51° 00 $50° 22 N3P 01" SIN 96215
E006°55.2' | E007406.3' |7006°43.0' | W390° 360 W 4803
Textural Class (USDA) loam silt foam, P cla&(gﬁm sahdy loar oam
Sand [%]  [50 pm—2 mm] 51 Q27 | =31 5 @@ 12.7
Silt[%]  [2 um— 50 um] 28 f 54 RO 6 K 60.8
0 S
Clay [%]  [<2pm] 20 o 0 B 3 x4 gp 265
pH ~S1o& O o 2
- in CaCl, (soil/CaCl, 1/2) 5,%& Q 6_6&@ @Qs N @;@ 66
- in water (soil/water 1/1) AQ ESEICL v, 7497 68 7.2
Organic Carbon [%] I8 Q\\ O &ﬁi g 4o (G 07 1.7
Organic Matter [%] ! e 31N 41 © R @y 1.1 2.9
Cation Exchange Capacity ¢ 4 &
(meq/100 2] @E S 1y | Qﬂ.{%\ 16.1 16.1
Q <,
N > . N S
! calculated as: OM [%] = [%] '@4 @ USBA: Unl@ State l%@rtment of Agriculture
@ ¥ O A
S & &
o lte s &
B. STUDYDESIGN . @ & R &
S 5 & g 9

1. Experirfféntal Q)@nditi QQ

N
The test sg@@m fo&dso jon 6@ destion i batch equilibrium experiments consisted of
borosilicate glass Centrifuge’ tubes voluge 4@ n%’) closed with Teflon® lined screw caps. The

. N . .
experiments were performed in d@licate ©
speriogdinglieng” o

o
In prelimingr@ests adsc%%ption the § item to the test system surface, the optimal soil-to-
es

solution ra@\ the §ropri§i@ adsorfifion an orption equilibration times and the stability of the test
item we%detern@ e © S %\

The @rpti(@ phas@%g%as cdrried oyt using air-dried soils equilibrated in aqueous 0.01 M CaCl,
solution withoa soils -sol%@% rat'on 1:2 (10 g s0il dry weigh20 mL solution) for soils Wurmwiese,
Hoefchen am Hokenseh and Dolléndorf II, 1:1 (20 g s0il dry weign/20 mL solution) for soil Guadalupe
and 1:10 2 g dry weighd 20 solution) for soil Springfield. FOE methylsulfone was applied at
nominal concentratios of 1.0, 0.3, 0.1, 0.03 and 0.01 mg/L in aqueous 0.01 M CaCl, solution. The
desorption phase \éﬁerfomed by supplying pre-adsorbed soil samples with fresh aqueous 0.01 M
CaCl, solution for all test concentrations. For the highest test concentration (1.0 mg/L) two additional
desorption cycles were performed likewise. The adsorption and desorption steps were carried out each

for 24 hours in the dark at 20 = 2 °C under continuous agitation.
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2. Analytical Procedures

After each adsorption and desorption step the aqueous supernatant was separgted from the soil by
centrifugation and the amount of FOE methylsulfone in the supernatants wWas analyzed by liquid
scintillation counting (LSC). AN o

o

N
In the preliminary parental mass balance test, the soil was additionally ex¢sacted u@ 0 f r tlmes Wing
acetonitrile/water (1:1, v/v). The aqueous supernatant and the combined®bil egct@"cts W{ ana d by
LSC and reversed phase HPLC/radiodetection to determn@the st%mllty\oﬁ“ the @@st 1tem7and to
establish the parental mass balance. @ N N v RS
SO KT oA
The partition of the test item in the adsorption and @sorp&i&% batck?qulh@.\lm e@enmeﬁ@ Wwas
determined based on the radioactivity content in thg=supernafant o ue e st @ny e test
item demonstrated by the parental mass balance. After the g@sorp ste% e m@w ed with
approximately 0.4 g cellulose/g soil, air- drle‘@ and\t}e radioactivity co@l deégknined by
combustion/LSC to establish the material balane\\g § é\a ®) > &

Adsorption and desorption isotherms were c@llated%l lln@ regresczsxlon a@@sw ofthé adsorption or

desorption data according to the F reundh@%qua @ % @
@SU@S AND%ISSIO@ @Q@
S
& & .
A. MATERIAL BALANCE % \ @) Q N

Material balances ranged ﬁom’%%9 to@ 4% of applied radi@tivit [\A) AR] for soil Wurmwiese,
from 93.3 to 98.7% AR for %11 Hoe@e n&oheﬁé@h from 96.0 @9 5% AR for soil Dollendorf
II, from 96.9 to 99.7% AR £or soil @adah&r&md from 86\ to % AR for soil Springfield. The
complete material balangss’ fou or oils dqd concentra cﬂ% demonstrated that there was no
significant loss of rad1 V1ty (@Slpate from t test emsgr during sample processing.

B. DEGRAD@ON OF TE DITE

FOE methylsul € was @fﬁc tabl rou the gdy The parental mass balances after 96 h
were 93.7, 9% 0.5 \;&N and .8% for soi @wwse Hoefchen am Hohenseh, Dollendorf II,
Guadalupe Ang pr1 nghield, 1€ pectl

C. FINDINQ% W @ @\ é&

At the endoo%%e ad&drptionphase (23.8 t936.4% AR was adsorbed to soil Wurmwiese, 39.4 to
53.3% AR oil cher am Holgeliseh, 4371 to 56.2% AR to soil Dollendorf 11, 34.4 to 44.9% AR
to soil Guadalupe@nd 22.73o 36. é@AR {ossoil Springfield.

The @mtlo@cons‘[ KF(MQ of FO%@ethylsulfone calculated based on the Freundlich isotherms of
the five test(soils rapged ff@m 0.5 to 2.9201 mL/g (mean: 1.3904 mL/g) and the normalized
adsorption“constants Kocgd nor@%zed to organic carbon content) ranged from 33.2 and 171.8 mL/g
(mean: 74.1 m % reundhch exponents 1/n were in the range of 0.8602 to 0.9097 (mean:
0.8898), indicating t t the cGhcentration of the test item affects its adsorption behavior in the
examined concentra@ range (see Table 7.1.3.1.2-5).

At the end of the ﬁrst desorption phase, 39.2 to 49.5%, 27.4 to 36.8%, 24.5 to 31.9%, 24.1 to 33.4%
and 51.4 to 60.0% of the initially adsorbed amount were desorbed from soil Wurmwiese, Hoefchen am
Hohenseh, Dollendorf 11, Guadalupe and Springfield, respectively. The desorption constants Kres)

18 Recoveries < 90% AR were caused by technical problems during the soil combustion.
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(mean: 1.6435 mL/g) and the normalized desorption constants Kocges) (mean: 87.1 mL/g) were 1.1 to
1.2 times higher than the adsorption coefficients Kads)/ Kocads).

%
Table 7.1.3.1.2- 5:  Percentage of adsorbed and desorbed FOE methylsulfone in s&@(mean values)

Test Concentration [mgi.] D
Adsorption ! De&@on2© @@
Soil 1.0 | 03 | 01 | 0.03]o0.01 | 1.0g) 03 §ro.1 .03 |<0.01
Wurmwiese 242 [ 285 [ 31.7 | 34.0 | 389 | 475 | 44.95] 42.48} 42.2.[40.7
Hoefchen am Hohenseh 39.5 [ 44.0 | 48.0 | 506 [43.1 | 357 | 327 | 30.8 | 28 | 27.9
Dollendorf II 444 | 488 | 51.7 | 55.3¢1756.2 [B1.6.]°28.0 | 290 @;52 25.7
Guadalupe 34.4 | 382 [ 409 [ 43@ ] 447 33.0pp°32.7-31.1 C59.0 [2Q7.1
Springfield 23.0 | 26.6 | 29.8 | 3%0 | 3&7 | 597 | 59990 57.4'Y 53.05p51.7

0o N IS

! end of adsorption phase, mean values expressed as percer@e of }ed radiQactivity @

2 end of first desorption phase, mean values expressed as percent f the i#igally adsbrbed aI@@lt @

Table 7.1.3.1.2- 6: Adsorption/desorption con@nts an@orren coefgﬁients@FOE % ) ylsulfone in

il at 20 °C

R
@%rpﬁp,\g AN 2 @Desoqa@)n

Soil K ©h 2 Ke ', 1m. 9 R K
01 F @ . @ @J@Koc ]@@ F n@ ocC
[mL/g] o [P[mL/g] ] [mL, o [mL/g]

Wurmwiese 0.658290.89165] 0999071 37.4 | 07693 [ 08980 [ 0.9992 [ 43.7
Hoefchen am i 7
12797 | 0.8875 | 097 | ®s2.9 | 1.4666 08931 | 09997 | 60.6
<7 ® 2 q

Hohenseh
Dollendorf II }:5688 190.900175,0.9996 | 33.2] 1.8200] 0.9124 [ 0.9993 | 38.6
Guadalupe N.5253)%0.90975 0.9995° | 75@ | 035671 | 0.9050 | 1.0000 | 81.0
Springfield -] 2.9201 | 0.8602 | 0.9999 | 1%4.8 | 355944 | 0.8833 [ 0.9994 | 211.4

Mean (O | 1.3904 | 038898 | 09996 [©74.1 PT.6435 | 0.8984 | 0.9995 | 87.1

SIS S
Qo NN
"\@ o @.© \C%%@SIONS

The adsorp§coﬁ@®nt5 K}&> of F@E m)et@isulfoiﬁe ranged from 0.5253 to 2.9201 mL/g (arithmetic
mean: 1.3904 o?%); t respec@/e nor@lizedo%adsorption constants Kocds) ranged from 33.2 and
171.8 mL/g (arithimetic@nean: 41 ). The Ereundlich exponents 1/n were in the range of 0.8602
to 0.9097 Qar@lmg&@qean:%ﬁ.%@géidic@ng that the concentration of the test item affects its

adsorption @avio@ i1 the g&xamine oncpn@tion range.
T eSS
S < o
S

§ &
AN
>
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Report: KCA 7.1.3.1.2 /04; |l M.; 2013
Title: Determination of the Adsorption/Desorption Behavior of FOE 5043-trifluoro-
ethanesulfonic Acid in Five Soils @@J)
Report No: S11-03923 & N
Document No: M-449893-01-1 Q\ @\ é 2
Guidelines: * OECD Test Guideline No. 106 O % @
+ US EPA OCSPP Test Guideline No. 835.1230@ @7 % S%
GLP: yes @@° S (§
O °\
Executive Summary é}’ § \ é;’ o
The adsorption/desorption behavior of BCS- CU624%@(2 iﬁlﬂuor@han@ona ep arne:
FOE 5043-trifluoroethanesulfonic acid) was studleck@ﬁve erent@pils in @e darklin the @oratory
at 20 + 2 °C using the batch equilibrium method: . S @ @
«r% > & QO @
Soil Soufte " | Tekuire (USDA) [ TpH__[LOC [%]
Laacherhof AXXa Monheim, Getmany ¥ | ~Hoamysand 3, 6.4 17 1.8
Dollendorf 11 Blankenlisim, Geumnany ¢ togm @ 74 5.0
Hoefchen am Hohenseh Burscheid, Gernfany 9 siltloam 59 1.8
Hanscheider Hof Bursehgitl, Germany > St loawm 5.0 2.8
Laacherhof Wurmwiese Mgf@elm (@%any & Csandyleam  [©75.2 1.9
% @@ O N

The adsorption phase of the st @ rrie out usj a1r—<@d soﬂ\)re equilibrated in aqueous
0.01 M CaCl, solution with a soi —to @tlon@ 0 ofv«\Ld (50 g svil D@ 50 mL solution). Unlabeled

BCS-CU62474 (2,2,2-triflu ethan@ﬂfone&&) was applied aPhom n%concentratlons of 1.0, 0.3, 0.1,

0.03 and 0.01 mg/L in a @ M C@lz T]@ adso&%n stel%was carried out each for 96 hours
under continuous agitat' . @ &

&
FOE 5043-trifluorag @nesulfomc a was 1c1e ableﬁoughout the study. The parental mass
balances after 96Q®

wereQ98 O an @04 6% AR for soil Laacherhof AXXa,
Dollendorf II, H@fchep 5@1 Ho eh sch Hof and Laacherhof Wurmwiese, respectively.

Only low tg %@ually@ adséxption @o some exte?@also negative adsorption were detected at each
test item concentra?@n in the definttive t@s@fhere e no desorption step was conducted. However,
using this data i Was net possibig) to calcnlate &y reasonable Freundlich isotherm and therefore no

data descnbm%@e F rhch %@lgﬁ _val$eand 1/n) were determined.

Consideringthe m red Ggglues itean be @sumed that FOE 5043-trifluoroethanesulfonic acid has a

high mobility in tHtested@pils. O™ S
ig monyml@ steddils. N

§ @ @@ L %@TERIALS AND METHODS
S @ O
A. MMERI Ls ¢ Q\

‘*\a
1. Test Itﬁ

unlabeled BC62474 (sodium 2,2,2-trifluoroethanesulfonate; report name !
FOE 5043-trifluoroethanesulfonic acid)

Batch ID NLL8865-4-1

Certificate No. MZ 00482

Chemical purity 99.4%, ""F-NMR
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2. Test Soils

The soils (Table 7.1.3.1.2- 7) were sampled freshly from the field (upper h

izon of 0 to 20 cm),

sieved to a particle size of <2 mm, air-dried and stored at ambient temperaturgZfor a maximum period

of one year before study start. The soils were taken from agricultural archs
geographical origins and different soil properties as required by the guideli@.

representing different
2 o

@("@

v
Table 7.1.3.1.2- 7:  Physico-chemical properties of test soils &@ . @ &% §0
Parameter @@sult&Unitg NS
Soil Designation Laacherhof Dollendor@ Hoe@%n a{é Hanscleider [*\baacherhof
AXXa @ ffohenseh> f P Wurmwiese
Geographic Location 6% > Y ) O S
City Monheim Blar{enheim = Bur&@id ursche% @%nheim
State North-Rhine NO{%—Rhi‘hQ North-Rhine | Nort! ine %,orth-Rhine
Westphalia W estph: tpha@& W alia & estphalia
Country Germany r‘\\ Germgny [ @yGerméay Germa%@ Germany
GPS Coordinates N'51°044 "1 N 50° 22. 9 RN 54 04.0' [N 51°04.5° | N51°04.9
E 006° 38,5 6° 43@)°| E 007 06.3% E 007208.4° | E 006° 55.3'
Soil Taxonomic Classification ) S LU N 2
(USDA) <®Q f\\@ no 1nf(§;nat19ﬁ®aﬂabk§
Soil Series N %, ho @ormaﬁ\i@ availdble
Textural Class (USDA) Gpamy @N Noam s&\[f)am | silt loam sandy loam
Sand [%]  [50 pm — 2 mm] § 3;52 19 27 55
Silt [%] [2 pm — 50 pr@a - a8 & 665" 56 30
Clay[%] [<2pm] o> | & 5 @5 | 27 43 17 15
pH & @ % O @@ &\ K
- in CaCl; (soil/CaCl, @ Q4 70 L @ 6.5 5.0 5.2
- in water (soil/wates®1 QU Q >
( ) . b.6 SIS 6.7 5.3 5.4
- in water (saturated paste@ @ 6.7 @ §7 PEEN 6.8 5.4 5.5
-inKCl . N Vo e N 7.1@) 6.1 47 4.8
Organic Ca@c&n %] S % ©@8 N g& 1.7 2.8 1.9
Organic Matter [%] S) 3.1 8.6 2.9 4.8 3.3
Cation ExchangefCapaci N@) )
9, Q215 115 10.1 11.0
meq00g] o
Water Hoi%% Capacity @)C
maximu & Q#3480 84.6 543 63.7 57.4
[g H2Q\ed 100 g 501l DW] @) R
at a (p2.0) [%] @D < Q@j 43.1 27.9 29.1 21.2
]
at ba 2.5) L% @ @6 33.5 20.6 22.9 17.0
Bulk Density (distarbed) > |
X 1.27 1.00 1.10 1.04 1.13
[g/em’] (% Q »
O

! calculated as: OM [%@)c [%] - 1.724
DW: dry weight @

GPS: global positioning system

USDA: United States Department of Agriculture
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B. STUDY DESIGN

1. Experimental Conditions @@)

The test system for adsorption and desorption in batch equilibrium experifnents_consisted of glass

flasks (volume 100 mL) closed with PTFE sealed screw caps. The exp@lents@ re p&formedsn

duplicate. S B @
@ @ S

In preliminary tests, the adsorption of the test item to the és? syst&n sui%%e th@‘ﬁ)tim&g%il to-
solution ratio, the appropriate adsorption and desorption e%bra‘u@tlmggand thelstabilit ﬁgef the test

item were determined. @) o\ K \ (t’@ )
The adsorption phase was carried out using air—dr@ soils @ulhbrated H@i €0 aCl,
solution with a soil-to-solution ratio of 1:1(50 go tion). la d BCS-

dry weight
CU62474 (2,2,2-trifluoroethanesulfonate) was ap@d atno 1na>l\concentr%10ns @1 0, 'A , 0.1, 0.03
and 0.01 mg/L in aqueous 0.01 M CaCl, solut iQn. The@orpt@w step éas car@ out£ 4 hours in

the dark at 20 £ 2 °C under continuous aglta @ K @ @
N & &
2. Analytical Procedures & ®) @

After the adsorption step the aqueous s@rnat@i was sc%arata@%om \5011 entrifugation, and an
aliquot of the supernatant was dilut ith wéder (1:20) v/v) ore 1@1‘ FOE 5043-trifluoro-
ethanesulfonic acid was analyzed by hig ﬁ@rfo arce 11 togr@p hyphenated to tandem
mass spectrometry method (HP@I-MS ) operated in the ltlple%actlon monitoring (MRM)
mode. The limit of quantlﬁcat%n ( ) W@&dete d as Ol n and the limit of detection
(LOD) was set to 1/5 LOQ,*squal te¥).02 nig/mL. A«Z%ﬁs le@gl the signal to noise ratio was > 3. The
LOD of the method was r@? @gmtu&es lower than %%lowest test concentration of the
L),

definitive test (0.01 mg/ Q @ N
& X 9 N
As only low to Vlrtuéﬂ?o adsorptlonéus ob@wed f@e te @em no desorption step was conducted

in the definitive test; @ % & §

)
For the prehmln@y pafe@tal mala@ test, @ additional extraction of the soil became necessary,
as the recov amo@% of tggt item imjthe s&&emataxs@@ the samples was >90% AA after 96 hours of
incubation. KQ

The partition of the test ads rgl;%on @h equilibrium experiment was determined based on
the radioactivagy”conte@t’in thae@sup é@nt (@y due to the stability of the test item demonstrated by

the parentaass b@ce &
The HP%-MS/ meth(Q was Qidat@@\with regard to linearity, accuracy and precision. The mass
selec etector wa @f)erat d in th gative electrospray ionization selected reaction monitoring
mode,tune the fydss tragp tlons P parent and significant product ions. The linearity range of the
mass spectmmete was tedfed in fure extraction solvent and in blank soil matrix solutions (matrix-
matched), cove ar from 0.02 ng/mL to 100.0 ng/mL. Based on these results, an external
multi-point caliBration curve wésestablished for quantitation using standard solutions in 0.01 M CaCl,
solution diluted wit@ter (1:10, v/v), as the observed matrix effects were in < 10% in all soils.

The accuracy and precision of the method was assessed on the basis of the recovery rates determined
for each soil after fortification with the test item at LOQ level and 1000 x LOQ level. The fortified
samples diluted and analyzed as described above. Blank soil matrix solutions were used to determine
the background abundance of the test item in the respective soils.
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1L RESULTS AND DISCUSSION

A. METHOD VALIDATION @@J)
The HPLC-MS/MS method was successfully validated prior to application ofthe de%uilve t&st

The correlation coefficient (R?) of the external, multi-point calibration cu was&g% The recd¥ery
rates ranged from 85 to 116% of applied amount [% AA] for all soils arf@both f@ﬁﬁc $v The
relative standard deviations for each recovery set ranged fro@i to 9% she%ﬁg a g@)d repeg ability
of this method. Background abundance in blank soil ma @\Vas @ow &{o of th LO “ta all soils
and no interference by other matrix components occurredy The ot n o th sele e MS/MS
detection method used with the preceding HPLC separa@n lea@sﬁo a hi@h spelty e m@wd

\ °
FOE 5043-trifluoroethanesulfonic acid was sufficient @e thﬁgl}\ghout@e study: The farental mass
balances after the total incubation time of 96®rs ( ads@ @%@( 24 h n) were 98.3,
ollendo
N
N

B. DEGRADATION OF TEST ITEM S o © Q@ & @ §

102.4, 93.1, 103.0 and 104.6% AR for soil L@cherho AX rf TICH oefcl@1 am Hohenseh,
Hanschelder Hof and Laacherhof Wurmwj e%e respective Z
QO W @
<) NN
C.  FINDINGS Q @ o \@ @Q
At the end of the adsorption phase, tgé amount of FQE 50 ﬁlﬂunﬁthane@fomc acid present in the
1 at

supernatant was in the same ranggas in respe%ﬁve s01 an rixssa ples which were used as
control, in all soils and for all test con%@ratlon&g

Only low to virtually no ad@btlo%ﬁ@d to s&tﬂe exteM al %gamg%sorptlon were detected at each
test item concentration in’fhe de 1ve the@’ore eso n step was conducted. However,
using this data it was possiéiz to ca ulate @y abl %Peundhch isotherm and therefore no
data describing the Fr@ndhch %’other@ (Kp»@gue an n determlned

S S % m. & CO@CLU@NS
Only low to V@ally ne adso e tes@em B{S-CU62474 (2,2,2-trifluorocthanesulfonate)

was measur;%ﬁﬁor al@ﬂs afd all t sEroncentrationsHowever, using this data it was not possible to
calculate any easoﬁ@le Fr@ldhch othcrt@ind thérefore no data describing the Freundlich isotherm

(Kr value and I/Q\Vﬂe determingg. &S C&
Considering tlg meas@% valtes it ﬁbe a@lmed that FOE 5043-trifluoroethanesulfonic acid has a

high mobiljt{nin thetédted soils. ®
& §@ § Q" s
TEe E s S
&
S A
o] >
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Title: [1-14C] BCS-AZ56567: Adsorption/desorption in five different soils
Report No: ASI155 @@
Document No: ~ M-406740-01-1 & .
Guidelines: * OECD Test Guideline No. 106 Q\ @\ & @
* US EPA OCSPP Test Guideline No. 835.1230 &9 sgj
* Canadian PMRA Guideline DACO 8.2.4.2 @ %
* Commission Directive 95/36/EC ame@mg Council &%ctlve /414@
GLP: yes § N u °\
(OIS X
Executive Summary @ \:7\9\ K

r:7
The adsorption/desorption behavior of [1- 14C]BCS@@95656@( A [&@C]tr %ro cetate, .‘.(;\ name:
trifluoroacetic acid) was studied in five different @ls imthe dark\gn the laborat t 20 °C using

/

the batch equilibrium method:
& O oo
Soil s&a@ce %thure (USDA%D pH “O 0OC [%]

Wurmwiese Monkeith, Gegihany & 1.8

Hoefchen am Hohenseh Burseheid, Germany & @it loarr, %6 2.4
Dollendorf II Blankenhejrfy, Germany elay loany 713 4.7

Guadalupe Q\Guadgﬂ%e, USA? Q) sandy(foam 6.7 0.7

Springfield . Springfield, USA D silfldbam, | 6.6 1.7

o @ Q
The adsorption phase of th@o\gtudy ca 1@ out, ﬁ%ﬁ’ng ajg=dried @ pre-equilibrated in aqueous

0.01 M CaCl; solution to— on ratlo of\l 1 (28gsoil dry weign/20 mL solution).
[1-4C]BCS-AZ56567 w, pllﬁa al c entr ns of T:0, 0.3, 0.1, 0.03 and 0.01 mg/L in
. Dt

aqueous 0.01 M CaCl @ on p ase was perf@@med supplying pre-adsorbed soil samples
with fresh aqueous aCl s all t onc tions. The adsorption and desorption
steps were carried @ eacl@w 24 cont@ us ftation.

were 93.9, 93@92.5.93 2 and d91.8 soil Wu@nwwse Hoefchen am Hohenseh, Dollendorf I,

Trlﬂuoroacetlg &d was%sufﬁc ni’/ g rou ut t study The parental mass balances after 48 h
%
Guadalupe a Spm@ ield @spectl

Material balance&rang m@ to % in soil Wurmwiese, from 96.2 to 98.2% AR in soil
Hoefchen am @hens@ fro § .1 in _soil Dollendorf II, from 97.8 to 100.5 in soil Guadalupe
n

and from 9% to 98@@% Al&n 5011 gfi

V1rtua11 0 ad tlon 319 to sGme extg}i negative adsorption was measured. However, using this
data @r ossible to calcul @ny reasonable Freundlich isotherm and therefore no data
describin reu h 1s<@%rm ( alue and 1/n) were determined.

C0n51der1ng the m 3- sur%&values %can be assumed that trifluoroacetic acid has a high mobility in the

tested soils. V % QX
N
@
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I MATERIALS AND METHODS
A.  MATERIALS @@
S o
1. Test Item c S
S @ © o
[1-'4C]BCS-AZ56567 (trifluoroacetate sodium salt; report name : t droroadetic aci ) @
@ g N
Sample ID KML9027 Sy & &L
Specific activity 3.48 MBg/mg @ & \\ %© o\”\y
Radiochemical purity > 98% HPLC with gdioacti@y-dgiégtor \@’ @&9
@ <O %
2. Test Soils v e& v @Q § N

. © RS
The soils (Table 7.1.3.1.2- 8) were sampled fromSthe ﬁe«@@up{}p@& orizoky, of Osto 20 cpindr 0 to 6
inches), sieved to a particle size of <2 mm and Storedfor a gimur&perio 20 ths before

study start. The soils were air-dried before applicatioyThe s@ils wer€rtaken f@om aglicultural areas
representing different geographical origins a ifferé@ soilgépertigs\as re%ﬁred b guidelines.
%o @

&\é@@QO&@
@ &

@ N O
NS e &I o
@0\%©@0©
@f\a\@©\
L9 © RN
\§©§%@Q@
&@&\Q@OQ
S O & >N
§”@Qv©@\
o S 5 @
o v & QD
SEF S RS
@@\}@
"\@\@?Q@
SR 2 SR OENEREN
/\O©©©\@7%
A
&%@@é&
@@@©§§
SRS O
Q
%©©@©©@%ﬁ\
e e
<« &
S
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Table 7.1.3.1.2-8:  Physico-chemical properties of test soils
Parameter Results / Units e
Soil Designation Wurmwiese | Hoefchen am | Dollendorf IT G@ﬂvalupe Springfield
Hohenseh A &
Geographic Location ) @
City Monheim Burscheid Blankenh@ Gu@upe. Spr1 §
State North-Rhine | North-Rhine pNorth-Réine C’F&lifomi@
Westphalia Westphalia @y Wesgphalia Y %,
Country Germany Germanaf% Genyriany US&y f&%SA
GPS Coordinates N51°04.9" | N51° 00 $50° 22 N5 01" SN 96215
E 006° 55.2' | E007%06.3' [@#006°43.0' | W320° 360 03'
Textural Class (USDA) loam sngkj)am P cla&(ggm s%%dy loatit oam
Sand [%]  [50 pm—2 mm] 51 Q27 \\ 31 5 @@ 12.7
Silt[%]  [2 pm— 50 pm] 28 9 5@ 3 QO 6 4 60.8
0 S
Clay [%]  [<2pm] 20 o 0 B 3 x4 gp 265
pH NS & S 2 2
- in CaCl, (soil/CaCl, 1/2) 5,%& Q66 @ @Qs N @;@ 66
- in water (soil/water 1/1) f\@ & 6.8& B, 749 @@.8 72
Organic Carbon [%] I8 Q\& O &ﬁi g 4 (G 07 1.7
Organic Matter [%] ! e 305 | a2 O @ 11 2.9
Cation Exchange Capacity ¢ 4 & Q
(meq/100 2] @E S 1y | 21.9¢ 16.1 16.1
0 <,
NN . NN
! calculated as: OM [%] = @ 1 7@ @ USBA: Unl@ State@gﬂment of Agriculture
Rz DS SAE N
B. STUDY DE%'E@;N & %, Q b@
%@ SR &
1. Experlmental Centitio @ NS

The test sys
borosilicat ss
experiments wer@{

In prehmlnary?itéts the

item were @rmm@ K S

The adsdrption p@ase ofthe deﬁr%%we te&’was carried out using air-dried soils equilibrated in aqueous
0.01 aCl@olut 1th & oil-toSsolution ratio of 1:1 (20 g s0il gy weigh/20 mL solution). [1-14C]
BCS-AZ563567 was p11 u no n concentrations of 1.0, 0.3, 0.1, 0.03 and 0.01 mg/L in aqueous

0.01 M CaCl, so

2.

for %somt

Analytical@rocedures

10

d@?esorptl

ent rlfuﬁtubeolu \42
n duph ate.° @\

dsoﬁ@”on 0

solution ratig, e appEo rlatey\\dsorp

kN

n;é%\ closed with Teflon

@atch equilibrium experiments consisted of
® lined screw caps. The

e testHem to the test system surface, the optimal soil-to-
ancé@sorption equilibration times and the stability of the test

ion. T?kgg desmﬁlon phase was performed by supplylng pre-adsorbed soil samples

with fresh aq@s 0.011 solution for all test concentrations. The adsorption and desorption
steps were carried our%ach for 4 hours in the dark at 20 = 2 °C under continuous agitation.

After each adsorption and desorption step the aqueous supernatant was separated from the soil by
centrifugation and the amount of trifluoroacetic acid in the supernatants was analyzed by liquid
scintillation counting (LSC).
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In the preliminary parental mass balance test, the soil was additionally extracted up to five times with
water. The aqueous supernatant and the combined soil extracts were analyzed by LSC and reversed
phase HPLC/radiodetection to determine the stability of the test item and to estg Q-)"’ the parental mass
balance.

The partition of the test item in the adsorption and desorption batch \ﬂibri@expe@ﬁlents
determined based on the radioactivity content in the supernatant only to stability of the test
item demonstrated by the parental mass balance. After the d@@rptlo&steps °the soil fva mixed with
approximately 0.4 g cellulose/g soil, air-dried and th®) radl@ctlvm& ontent’ dete@%ed by
combustion/LSC to establish the material balance. ) Cig Q@

A
II.  RESULTS ANQS‘ISSIO@ § § Q
@ @)
A.  MATERIAL BALANCE & \ ] & Sy §

\ N
Material balances ranged from 89.9 to 98-7% QﬁR ins iese, fom 9@@0 98&2@ AR in soil
Hoefchen am Hohenseh, from 97.4 to 103.1 1 il D ndor froﬁs% .8 0.5 1@)11 Guadalupe
1

and from 96.1 to 98.9% AR in soil Sprmgﬁ The coinp @material bala@s foun@for all soils and

concentrations demonstrated that there wﬁ@ no 51 ﬁcan s of gadioac dis@pated from the test
systems or during sample processin & @

y g ple p g. Q § @ & \@ @
B. DEGRADATION OF TESDITEM Q § . @

were 93.9, 93.4,92.5,93.2 and 91.8% for sQil W iese, Hoefchén am Hohenseh, Dollendorf I,

Guadalupe and Springfield, &spectl N N 9 | &
> O & )

C.  FINDINGS @ @Q < O N

At the end of the @sorptlon phase, -1.7 #g 0. 9"/@% adsorbed to soil Wurmwiese, - 4.3
to -2.8% AR to @ ghen @ Ho eh 96 t 2% AR to soil Dollendorf II, - 3.2
to-1.3% AR to SOl pe any 0 3 4.7%3R to s Springfield.

© N
Trifluoroacetic acid was sufﬁc;el@stabl@rogout the study. The parental mass balances after 48 h

Virtually no@o rpti and t0 some gxtend, negativ@sorption was measured. However, using this
data it Was&g alcu tafe’ any; asonable Freundlich isotherm and therefore no data
describing the Fre&gl 1lch 1sotherm (KF-V%@ an(l%/n) were determined.

Despite these %ults erlm&{ ontlnue@ and desorption cycles were performed. The results
e rapge as defermi, for > adsorption cycle. Since no meaningful results were

were in th%,
measured t areé@i rep@s @@ ?\;\
% © @ Iy CONCLUSIONS
SR U S | | o
Virtually ne@dsorptiop and t@isome &xtend negative adsorption for the test item [1-'“C]BCS-AZ56567

(2 [1- 14C]&fﬂuor%ceta‘v§was medsured. However, using this data it was not possible to calculate any
reasonable Fr lich i ernd therefore no data describing the Freundlich isotherm (Kr-value
and 1/n) were terrm%d

Considering the m@éured values it can be assumed that trifluoroacetic acid has a high mobility in the
tested soils.

skeskoskoskok
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CA7.1.3.2 Aged sorption

[

Report: KCA 7.1.3.2 /01; | . £-; 2003 @

Title: Time-dependent sorption of FOE5043-sulfonic acid in &&P N° &

Report No: MEF-229/03 N @ O @@)

Document No:  M-111445-01-1 @@ o\ % v

Guidelines: * None (Supportive study to Annex II, Fa@and Behaviorin the Exir nmé@,

7171/V1/94-EN, Section 7.1.2) & R
GLP: yes g}g Q N @ V‘Z}
O\ T o

Executive Summary %@ S v § § &

v)
The results as reported in study KCA 7.1.2.1.2 /08 %y©ere e%” to c&@ﬂate @@ SO tl%fl co nts (Ka)
based on the amount of test item adsorbed to soil (S4m @ cov red FOE sulfonjecid i igginbient soil
extracts) in relation to the amount of FO ulfm@ acid &sorh@ durin@ythe go-called batch
equilibrium shaking test by the 0.01 M CaCl§ﬁt10r@ Q LN @ @

The calculated sorption constants (Kq) Qeadﬂyé:crea@ fror@AT &9@0 DAZ»100 from 0.12 to
0.23 mL/g and from 0.12 to 0.18 mL/ soil Laacherhof AX¥a an ache Alll, respectively.
The corresponding normalized sorp constants oc va ) st ased from DAT-0 to
DAT-100 from 8 to 16 mL/g and fr&h 13 1Q, 0 ml:s,{g n so@ of A@(a and Laacherhof AIII,
respectively. During the entire a g pe of lff@»days t Vﬂl&% (Kq) increased by a factor
of 2 and 1.5 in soils Laacherhef A and Laachedipf AHQres ctively. Despite that observed
increase of sorption with ng ti @lfom&amd %class@ as mobile according to the
classifications of Briggs !’ % Ver@ et al. N

However, the overall rsﬁ of t@%’esui?clearl@ndl @that & a time-dependent sorption behavior

of FOE sulfonic acm@ ut rather s rter half- hves der dgrobic condition in soil are the most
plausible reason fi easurlng m ower\peak c cent ns of test item in the leachates of the
lysimeter studies th tha@ pe r@ ulat@ with the earlier input parameters (longer
half-lives). oo ©

/\ @ @AT@IAL@ND METHODS

Details on the stl&dty congl{lgct and @ resul@re summarlzed under KCA 7.1.2.1.2 /08.

The results V@T use@ﬁ) ca ﬁlte r% n constants (Kq) based on the amount of test item
adsorbed tessoil ( ecovere onic acid in ambient soil extracts) in relation to the
amount of FOE onic @md degor d égrlng the so-called batch equilibrium shaking test by the
0.01 M €4Cl, soffition. o O &

@@ @ @@ . ©\ESULTS AND DISCUSSION

%
A.  DATA @ S’

Table 7.1.3.2- Pand %ble 7.1 63@& 2 summaries the time-dependent sorption behavior of [phenyl-UL-
YC]FOE sulfonic as a function of time.

19 Verdam, B., Loch, J. P. G. and Maaren, H. L. J. (1988): Bestrijdingsmiddelen in Grondwater onder Kwetsbare
Bodemtypen; National Institute of Public Health and Environmental Protection, Rapport Nr. 728473001.
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Table 7.1.3.2- 1: Time Dependent Sorption of FOE sulfonic acid in Soil Laacherhof AXXa

DAT
Parameter Replicate 0 3 7 14 28 @l s6 100
1 0.110 0.104 0.103 0.094 077 §Q59 2029 £
C desorbed [Hg/ mL] ! (K ) @ @@
2 0.108 0.105 0.101 0.095 | 9080 %,0.064 0.028
1 0.0120 | 0.0177 | 0.015 0.016 QO 01 0.01 ?V 0.0061
C extracted [l»lg/ g] \\)
2 ] 00145 ] 0.0166 | 0.016D] 0.0450 | 0:01%6 | G:0T10 |0, 0068
Ka[mL/g] mean | 0.12 | 016 | @% [. 047 [ 020 J 9.18 &)7023
Koc [mL/g] mean 8 11 1 Py 1] ey
B _ @ =2
Time- dependenst mean 5 < . < §@ &g © &
sorption factor D S K (7n
. . . . RN
! Concentration of test item in desorption solution oil b @equll gﬁm s k@ test
2 Concentration of test item in soil after 24 h deso@n phase@um st item in amble@ml extri&s %
3 Time-dependent sorption factor Ka (DAT- IOQ%%d (D/@) 2 & @\9 @
o N 9

Table 7.1.3.2- 2: Time Dependent So@%en (@)E s@§0n1c a@n Soi gache@% Alll
<
Cs ] S ) ﬁl@T >
Parameter Replicate @9 <3 971 Q14 28 56 100
w) @13 01027010455 0.0995T 0.084 | 0.062 | 0.027

C desorbed [ug/mL] 1

2 £ 01¢9)] 0105 | 0.102 | 0895 | 0.081 | 0.060 | 0.030
el S L@ 0015 | 06952 | #8145 [ 00131 | 00129 | 0.0096 | 0.0069

C extracted [ LZ/ & =4 @
& 00137 100149 (5014500151 | 00125 [ 0.0093 | 0.0028

Ka[mL/g]®  cuean 7012 0.4, 049 | 015 | 015 | 015 [ 018
Koc migg] . Y mesry 13| @ | 16 17 17 18 20

J

Time-@nden X )
sorpt’f&ﬂ fact@ %ﬂgan \©1'5 @o\y’ N

! Concentrano&a test 1t®n deon sol&@n ﬁon&nl batch equilibrium shaking test
2 Concentrat@ of test @m in sothafter 2 esorption phase (sum of test item in ambient soil extracts)
3 Time- d@dent s@%%on fa@@r Ka (D@ﬁ@/ K (DAT-0) =2
N
v
§ @ @} dH.  CONCLUSIONS

During the%@ntlre ing pel %I&?)d 0 0 days the sorption values (Kq) increased by a factor of 2 (0.12 to
0.23 mL/g) and %O 1230 0. l%ij/g) in soils Laacherhof AXXa and Laacherhof Alll, respectively.

However, the overa@sults of this results clearly indicate that not a time-dependent sorption behavior
of FOE sulfonic 4gid, but rather shorter half-lives under aerobic condition in soil are the most
plausible reason for measuring much lower peak concentrations of test item in the leachates of the

lysimeter studies than that expected by modeling calculations with the earlier input parameters (longer
half-lives).
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CA 714 Mobility in soil

Studies for determination of the plant uptake factor have been performed for cﬂ@e major degradation
products FOE sulfonic acid, FOE methylsulfone, FOE 5043- trlﬂuoroe{ﬁhesulfomc acid and
trifluoroacetic acid. See Table 7.1.4- 1 for an overall summary of the results©\ \ &

O ("@
Table 7.1.4- 1: Summary of plant uptake factors (PUFs) in wheat of maj ufe .»., t de adatlo&
products derived from laboratory studies S & o\ & %Q
Degradation Product % ARUF - %o N

FOE sulfonic acid 2 Q0.46 % N

FOE methylsulfone @ S 1S S é@ o

FOE 5043-trifluoroethanesulfonidacid [y 136" (@ Q N

trifluoroacetic acid Y q @ O © @

\ o,
QW ® S
The statement KCA 7.1.4 /04 summarlzes@?e T s 0 e IQt u g@% f: studies of
trifluoroacetic acid and demonstrates ev1de@ for th trlﬂ@roacetlc amd—&mﬁc {assive uptake in

wheat. All these studies and the statem%l are mltte@wthl@ is lem@al Dossier for the
flufenacet renewal of approval. % @

Report KCA 714 701; W TP
Title: Amendment NO. 1 tePinal Report - Bletermiggtion ot\e Plant Uptake Factor of

FOE methylsulfo@ OE omctagld an tr1 uc@@hanesulfomc acid in Wheat

Report No: EnSa-1 60 Q\ "
Document No: M-43 —02@ & %
Guidelines: no O @@ &\
GLP: ye&) & o @

S SIS

Executive Summa@ § A @ % N

The plant uptake fac Or%(PUF of th egradagn pl@ulucts FOE sulfonic acid, FOE methylsulfone
and FOE S@trlﬂ@oetha%@sul (®) acu%@? S& were determined in a greenhouse climatic
chamber over a s;% durat@n of 8 ays ander cont olled temperature, humidity and light conditions
(temperature: 18« 21 °Cigpprox@0% hlﬁmdlty %nd a day/night cycle of 14 h/10 h)

SO S S SIS )

The initial ges@tem SHcentritions igfHe reggectlve test solutions were 34.44 ug/L for FOE sulfonic
acid, 7.86 @1 for mg@ylsulé and .89 ug/L for FOE 5043-trifluoroethanesulfonic acid.
S

Pre-growh, wheatplants(BBCH Code q@mx. 15) were exposed to the test solution (nutrient solution
plus tesbitem)gfpr the shole st%dy duration.
N O

For each t&s¢ 1tem he tes‘%é%}s performed in triplicates with one additional control experiment. Sample
aliquots were a f\\ ved Oy,4 h, 1 d, 4 d and 8 d after treatment.

The transpiration Vo@e of the treated plants ranged from 80 to 140 mL at study end.

The PUFs were ce@ulated from the amount of the respective test item in the test solution and the
volume of test solution each at study start and study end. The plant uptake factor of FOE sulfonic acid
in wheat was determined as 0.46, indicating a slight inhibition of the plant uptake of FOE sulfonic
acid, due impermeability of the cell walls for polar compounds. The plant uptake factors of FOE
methylsulfone and FOE 5043-trifluoroethanesulfonic acid were determined as 1.31 and 1.36,
respectively, demonstrating a good plant uptake behavior of these test items.
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L MATERIALS AND METHODS
A.  MATERIALS @@
< & @

1. Test Items Q\ =~ S %
unlabeled AE 0841914 (FOE5043-sulfonic acid sodium salt; report na (;Z)@\ FOulfor% acid)%@
CAS No. 947601-87-8 > & & N
Certificate of Analysis: AZ17542 @ o \\ &© o\%
Batch Code: AE 0841914-01-025% Q7 & v &
Chemical Purity: 87.6% ("F-NMR)2) S @7& ©\ &7 wC

A~ Q L
S &g & O
unlabeled BCS-CO62475 (report name: FOE mesulfe&gﬁ N & @ @
Certificate of Analysis: AZ15999 Q ©\ w;g\ o IS @@
Batch Code: BCS 475- @-01 @) O © @
Chemical Purity: 97. zty@ Q@ EN @ >
NS @ @
unlabeled BCS-CU62474 (sodium 2,2 %%rlﬂuor&than@%fona@%epoﬁ{ﬁéme 'SFOE 5043-
trifluoroethanesulfonic acid) Q N Q @§
) - @ @’@ L A
Certificate of Analysis: @MZ Q X .9
Batch Code: ¢ BC U62424-01-00 §© N
Chemical Purity: N 9%k (19{ NMRp;, Q &
2. Test Plants é” &© &/ ~ o 9 ‘. @
Wheat plants (variety: T&S) Wn @to B@H greﬁ stage 15 on an artificial substrate

(vermiculite) and a c@mer&@ utrmon solution ouse under controlled temperature,
humidity and light c@ itions Thes ndlt§@ we ept s ar to the natural conditions of Central
Europe. When the ants@a“ve re% H th @@e 15, they were transferred to the test

vessels. % O\@ @

B. sm@m@ NS 9 S %@

1. Experan}tal CGandition® @ C&

The hydropor@g test s@tems for the ke factor (PUF) experiments consisted of brown glass
bottles (vohitae 10 ),filled wi 00 r@ est solution and ten wheat plants/test vessel. The plants
were fixed with €lastomeDioam @d thétest vessels were covered with aluminum foil to prevent
evaporatign of fheé test solution The @enments were performed in triplicate with one additional
contr@jexperigent (tesf Systefus without plants for determination of test item stability). For each test

item séparat&est s ms weEé used.
p & Y @ u

The initial test i con@%itratlons in the respective test solutions were 34.44 ng/L for FOE sulfonic
acid, 7.86 ug/LXfor F% methy@lfone and 15.89 pg/L for FOE 5043-trifluoroethanesulfonic acid.

For each test item $§arate application solutions were prepared. 1 mL of each application solution was
mixed with 3500 mL commercial available nutrient solution to yield the respective test solutions.

During the study, the test systems were incubated in a greenhouse climatic chamber under controlled
temperature (day: 20 — 21 °C; night: 18 — 19 °C), humidity (approx. 60%) and light conditions (at least
35 klx and a day/night cycle of 14 h/10 h).
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2. Sampling

For each test item the test was performed in triplicates with one additional contr% experiment. Sample
aliquots were analyzed O h, 4 h, 1 d, 4 d and 8 d after treatment. The initialzagnd final test solution

volume was determined at study start (day 0) and study end (8 days after tre@%%ent ﬂiAT—@ . %
3. Analytical Procedures @ % %@

At each sampling interval aliquots of 1 mL each were taken m eacﬁktest s&s%em "@ samples were
stored refrigerated until HPLC-MS/MS analysis. The i " ‘@ﬁn “test soon §@1ﬂme was

determined at study start (day 0) and study end (8 days a&éf trea"ﬁment Ag%QAT %

The mass selective detector was operated in the ele@rospr @)mz@)n sel ret’ ﬁltormg

mode, tuned for the mass transitions of parent an &51gn1ff nt pro&ct 10n§F antita external
multi-point calibration curves were used. The lin¢ g of %HPL -MS/ ethag) was tested
over a concentration range from 0.3 to 45.0 for sulfonic ac@ from t030.50 pg/L for
FOE methylsulfone and from 0.15 to 22. %pg/L @r (%5043 -tiifluor anes@nc acid. The
correlation coefficient (R?) of the external int calibgationscyrve w8 0.9999 for FOE sulfonic
acid, >0.9999 for FOE methylsulfone %ﬁd 0. 9®5 fo&@OE 5043-trifltidroeth ,,-@ ulfonic acid. The
relative standard deviations for each ¢ tragign of the ahb@lon c&@ ran from 0.4 to 2.3% for
FOE sulfonic acid, from 1.1 to 7.3%3=for F mg[g@lsuﬁ (@@m 1.@ 6.2% for FOE 5043-
trifluoroethanesulfonic acid, showing a g H%rep tability is od. °
& G S S

The plant uptake factors were cﬁcula%@ggcorémg to tl‘@follow@g for@ﬂa:
LS : 2 <
Q @ (G P (mB = 8) N

@ @UF —@H”D:; 0l

@Q & ’ DA &
with © Q
MmpA t1al unt ‘@nem iktes sol [ng]
AT-8 @ amo tes in te‘@utlon udy end (DAT-8) [ug]
o ];%ATO = init test solutton @, [L]
@DAT 8 olume ofgﬁsolu n at studyed (DAT-8) [L]
N @ @ T
AN
AN v
& @@ I@%UL@AND DISCUSSION

A. FINGg@ § <

The transpiration-¢&lume @the ed p@ts ranged from 80 to 140 mL at study end.

All t@tem@vere ﬁg%e dlsﬁgmg tentlre test period of 8 days, as demonstrated by the control
experlmen;g%@ @

KN %. . - . .
The concentra@s of @'E sulfonic acid in the test solutions increased slightly over the entire
incubation pertdd of §&days, witife the concentrations of FOE methylsulfone and FOE 5043-trifluoro-
ethanesulfonic acid gtayed nearly constant over the entire incubation period (see Table 7.1.4- 2).

The mean PUF in wheat for FOE sulfonic acid amounted to 0.46, indicating that the plant uptake of
FOE sulfonic acid was slightly inhibited, likely due to the impermeability of the cell walls for polar
compounds. The mean PUFs in wheat for FOE methylsulfone and FOE 5043-trifluoroethanesulfonic
acid amounted to 1.31 and 1.36, respectively, demonstrating a good plant uptake behavior of these test
items.
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Table 7.1.4-2: Plant Uptake Factors of FOE sulfonic acid, FOE methylsulfone and FOE 5043-trifluoro-
ethanesulfonic acid in Wheat
Test Replicate DAT-0 DA@% PUF
Item \% c m \% .m
[L] [ng/L] [ngl [L] gug/L] [ngl A 2 |
FOE sulfonic acid 1 0.80 34.27 27.42 0.66 (P39.2& [ 25.92 0.9
2 0.80 34.58 27.66 0. 6’@ 37. 697 : @7
3 0.80 34.47 27'®0 O.% &%4 237 .63
Mean | 080 | 3444 | @ £ SN P
FOE methylsulfone 1 080 | 7.86 | €929, ’@b 69 %\ 7. 6& TS, 20| 117
2 080 | 791 (D633 | 0.690 RN 9
3 080 | 782 6. .’b‘ (@2 @9 Al o137
Mean 0.80 7.86, AN < 1.31
FOE 5043-trifluoro- 1 0.80 | 1598 62 I\ 0.69 15 5@ 10.@9' 1.11
ethanesulfonic acid 2 0.80 4594 Q12.75@ 07D 1599 5 144
3 0.80 &) S %Q 12@ 0 | 3500 fﬁs 1.52
Mean | 0.80% 15@9 S @ 1.36
&)
DAT: days after treatment %nt up@se factor S @ ©\ Q@
V: volume of test solution centra@n of t&%em m§ solu@ ©@
m: mass of test item in test solution % (@) &© \°
& @2 R »
c§1 KQON@LUSJC@’S N N
The plant uptake factor@ ter 46 %%OE sulfonic acid, 1.31 for FOE
methylsulfone and 1. 36®r F O& 43 t uoroe esw a
The plant uptake r of FOE s ndicates a ght inhibition of the plant uptake, due
impermeability of all ar &s lant uptake factors of FOE methylsulfone
and FOE 5043 t@]uor@g\j{ ane den@lstra@s a good plant uptake behavior of these test
items. &@ @
R @ ***&
> s @ O &
Report g@”\a K@.l.@\}; L R; 2013
Title: N f‘égnendment No De ination of the Plant Uptake Factor of trifluoroacetic
@ id( ) in Wheat N
Repor @y EnSa-13-035@ v
c@ ¢ 1\@ ‘%ﬁ%754 031 O
li @ O
GLP yes < NS

> Q
Executive Surﬁry w

The plant uptake ‘@'}o (PUFs) of [1-"*C]trifluoroacetate (report name: trifluoroacetic acid) in wheat
was determined in a greenhouse climatic chamber over a study duration of 8 days under controlled
temperature, humidity and light conditions (temperature: 20 °C, approx. 60 - 75% humidity and a
day/night cycle of 14 h/10 h)

The initial test item concentration in the test solution was 75.6 ug/L.
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Pre-grown wheat plants (BBCH code approx. 15) were exposed to the test solution (nutrient solution
plus test item) for a maximum period of 8 days.

The test was performed in quintuplicates (5 replicates) with two additional %@trol experiments (test
systems without test item). Sample aliquots were analyzed 0, 2, 5 and 8 davaa er tle&%tfnent @AT)

The transpiration volume of the treated plants ranged from 380 to 540 C\ stu%&nd

An additional recovery experiment demonstrated that the rec@ed tes&tem&%unt .%est s@on at
study end could be recovered in the plants with a recover;&a‘f 92. 6% co%xﬂgnmg rehabﬁaty of the

plant uptake experiment. @@ o\ S \ ((’@ .

PUFs were calculated from the amount of the respe@e test @m in_the test @utlo @nd theSolume
of test solution each at study start and study end.cThe pla uptagg)fact ?f trlﬂu@oac acid in
wheat was determined as 0.59, indicating a restrl@d p %ablht& of trlﬂuoroa@: ac1g@@arough the
root cell walls.

v S
I MAT&ALSQND THOKS @ o3
S
A.  MATERIALS %& © &@ @Q o\% &’
g 879§
1. Test Items <& . O 9 § @ @
N o N

[1-'C]trifluoroacetate (sodu@ salt; geport name ': trlfﬁforoa@Qc acid)

Batch Code: 94 @9 Q O

Specific Activity: 2o cF 8 1\& mge Q

Radiochemical Purity; N & > @0 (HP&C /radlo%tec‘u@

§ @Q Y © @ XN
2. Test Plants @ AN @ @}
® ol

Wheat plants (varigty” Th g) Wer DBre e-gLOWN UPg t%B rowth stage 15 on soil in a greenhouse
under controlled tempera m,,n ty ight @ndmo@ These conditions were kept similar to the
natural conditioff® of Cm;ltral pe the dé@ of sgady start, the soil was removed from the root

system by v@ng @vwasl&lg w1l§@ gentle water siower. Afterwards the plants were transferred to
the test vesse @ NN
N

B. STUD&%ESI@' @ @ S)

1. Ex@qmen@%> Co@tnons@ § §

The hyd%f)omc gst systegs for@he pl \uptake factor (PUF) experiments consisted of brown glass
bottl 1000 , filled w1tl‘\ mL test solution and ten wheat plants/test vessel. The plants
were \ elagtgmer fgam an@®the test vessels were covered with aluminum foil to prevent
evaporatlomof § test solfition. @e experiments were performed in triplicate with two additional

/

control experim (testsy'stems without test item for determination of the water uptake (transpiration
volume)).

The initial test iten@ncentration in the test solution was 75.6 ug/L.

The application solution was prepared in water. 24 mL of the application solution were mixed with
4.5 L nutrient solution (0.01 M 2-morpholino-ethanesulfonic acid and 0.01 M CaCl, adjusted with
sodium hydroxide solution to pH 6.5) to yield the test solution.
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During the study, the test systems were incubated in a greenhouse climatic chamber under controlled
temperature (20 °C), humidity (approx. 60 - 75%) and light conditions (at least 35 kIx and a day/night

cycle of 14 h/10 h). @@J)

S o
2. Samplin K
pne N o S @
The test was performed in quintuplicates (5 replicates) with two addlt$l confrel ex rime est
systems without test item). Sample aliquots were analyzed 0, 2, 5 and § days after treat ent%AT)
The initial and final test solution volume was determine@ t study starﬂ@)AT 09and §ﬁbdy end

o

(DAT-8), respectively. %, ) %

@@ °\© KK \@ @ o
3. Analytical Procedures X © @ § &
At each sampling interval aliquots of 1 mL each Q@e také@ frm&g&ch t @syster@ The tial and
final test solution volume was determined at DA@ and[ DAT- 8Nrespectlvely 1t10 , at study
end (DAT-8) the roots of each bunch test pla s and t esp ective te %esself§ re was w1th 200
mL acetonitrile/water (1/1, v/v). Afterwards%ﬂie w plan@ of eﬁ@ tes stems @re combined,

weighed and homogenized.

Test and washing solutions were racterlgd b@lqul@%mnni%on €ounting (LSC) and
HPLC/radiodetection. The amount o@sﬂue@m the ea@];ants det@med by combustion/
liquid scintillation counting. < Q\ &

The recovery rate of the test 1tem@@as ca@ated from the amou Lof test?ifem taken up theoretically by
the plants and actually recovere plan & The thedretica mou@)of test item taken up by the
plants was calculated from init‘ est item anteynt in test solu@n minus the test item amount
recovered at DAT-8 in testzhd wa @ ing s@tlons RS %\

The identity of the test t@m wa&%nﬁrm%by HQC/r@odeteé&n

The plant uptake fa@rs W%e%calc%@d E@mg {@m f(@vmg formula:
R o\ @DAT 8 + mwash)
\ X Spar—o
&@ @Q & @é& @7 (VDAT 8)
N N Vbar-o
gy (NN
1ﬁ®amou f test ite@m test solution

in [ng

al%aunt of g&S¥'item jgtest solution at study end (DAT-8) [ug

amount st ite washing solution [ne]
(L]
(L]

6\ Mwas
VD§ @ itial @ume ofqgst solution
% \Dy1-8 = volurfighof tes%g;utlon at study end (DAT-8)

@
LGNGO
%, SO I S RESULTS AND DISCUSSION
S

A. FINDI@S @

The transpiration V@J%ﬁe of the treated plants ranged from 380 to 540 mL at study end. The
transpiration voluniiés of the controls (untreated test systems) ranged from 350 to 360 mL.

The test items were stable during the entire test period of 8 days. The reliability of this plant uptake
experiment was confirmed as the reduced test item amount in test solution at DAT-8 could be
recovered in the plants with a recovery of 92.6%.
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The concentrations of trifluoroacetic acid in the test solution increased towards end of the study (see
Table 7.1.4- 3), indicating that its plant uptake lower compared to the water up take of the plants. Most
probably this is caused by a restricted permeability of the test compound throu@]e root cell walls.

The mean PUF in wheat for trifluoroacetic acid was determined as 0.59. o\% N° &
N) @ © 9
Table 7.1.4- 3: Plant Uptake Factors of trifluoroacetic acid in Wheat @ o @
@ Qy Ko
Replicate DAT-0 @)AT -84 RN éﬂﬁF N
\% C m A% 'wash , °\
[L] [ng/L] [ng] [L] M/L] ﬁ@u [ngl O
1 0.80 75.5 60.4 0.26 §-100.9 § 6: @9@ v
)
2 0.80 75.3 60.2 0.2%,| 103 27 § Q51 @%
3 0.80 75.4 60.3 0,4 . 5 @ [©0.69
4 0.80 75.5 60.4 %8 “405.1 , §29.4 5.7 @ 0.
5 0.80 76.5 61.2 37 86.9 32. 4.@ 0
9
Mean 0.80 75.6 8 D @3\ ]é @ | 959
Q Y 2
@ N o> W
DAT: days after treatment @ &uptake (81 @

V: volume of test solution % : concéplration st ite <%testésoﬁﬁmon @@
m: mass of test item in test solution Q mwa@nass of t&t 1tem&washu@utlog@@
€

@
@ Q\ is@ § § &S
N II @ CO§CL%SION§

The plant uptake factors of%\Lgl 14C]or a@tate (f'éport 1%me tr@roacetic acid) in wheat was
determined as 0.59.

The reliability of this t upt@%exp%nent &s co @med an additional recovery experiment
which demonstrated tigaf the réduced dest 1tem\\z91moun& tesé@mon at study end could be recovered
in the plants with a@o of 92.6%»

The plant uptakezgf the, te@ 1te s loweP com d to t@water up take of the plants. Most probably
this is caused@ga restric icted P&rmeabll@ of the test codpound through the root cell walls.

A SN
Report: i”\g KC@ 1. 4?@3 I@ 2012
Title: N % rmma%ﬁ)n 0 ‘ Plar@Uptake Factor of TFA (trifluoroacetic acid) in Wheat,

@ Corn afid Toma é
Reporgo: @nSa-@ 058@ %\
Doc tNo: = M-4#0106-01-1 @
Gui%fley@ n N
N

@/

GLP: Q@ .
%

Executive Sur@%ary © (0%

The plant uptake fa@ (PUFs) of [1-"*C]trifluoroacetate (report name: trifluoroacetic acid) in wheat,
tomatoes and corn@as determined in a greenhouse climatic chamber over a study duration of 8 days
(wheat and tomatoes) or 11 days (corn) under controlled temperature, humidity and light conditions
(temperature: 20 °C, approx. 75% humidity and a day/night cycle of 14 h/10 h).

The initial test item concentration in the test solution was 767.8 ug/L for wheat, 711.8 pg/L for
tomatoes and 769.1 pg/L for corn.
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Pre-grown wheat and tomato plants were exposed to the test solution (nutrient solution plus test item)
for the whole study duration.

For wheat one test system with ten wheat plants was used, whereas for tm&@ées and corn two and
three test systems with single plants were used, respectively. . N &

Sample aliquots were analyzed 0, 0.1 to 0.2 (equal to 2 to 4 hours), 1 @? 1 (o%y cor%ﬂys
after treatment (DAT). 6@ &

PUFs were calculated from the amount of the respective g&@ltem {avthe té*sg, solu and the volume
of test solution each at study start and study end. The planf uptak actqri%f tr roac amd were
determined as 0.66 in wheat, 0.74 in tomatoes and 0.98 @cornr\g %

& & &
Q &% Za @ %%

The results indicate that the plant uptake in wheat and, toshato ¥ 10\% than thie w uptake,

probably to a restricted permeability of the test @m th& gh the root cel wa&@vx/he (¢ the plant

uptake in corn was not restricted. ”\g @ &
L MAT&ALS@ND THOKS @ &
N
A.  MATERIALS § O &@ @@ @\% Q@@
O § C"@ S @
1. Test Items @ N ®) O @

; geport na%e I tr11§%oroa&©c aCPeQ
1L 90 (used%r whe @n)
% (u edfor t(@atoes
4 q/mg N INS
_@//5 (H@%C/rad@detecﬁ@n

s & 2 ©@ @}
2. Test Plants © @ Q @
Wheat plants (Varlety asornat and@orn @re pre-grown on an artificial substrate
(Vermiculite) .in greoag,house U @trolle@em ature, humidity and light conditions. These
conditions @ ept, 11argo§) the 1 conditions@Q¥ Central Europe. On the day of study start, the
Vermiculite was re@»ved ffom the t sys@’n by Watering and washing with a gentle water shower.
Afterwards the p&%ts were trans@f@red ti @ tes‘g@ssels
B. STUWY DE%’@N B S

O

1. &q@erm@%ﬂ Co&htlog w;g\
The %?opo test s or the 15t uptake factor (PUF) experiments consisted of brown glass
bottle (Vol i u 100 d W1® 00 mL test solution and either ten wheat plants/test vessel or
one corn Gis;[o § plant/t Vesgw The plants were fixed with elastomer foam and the test vessels

Batch Code: S

Specific Activity: @

Radiochemical Puri

were covered alungipum foil to prevent evaporation of the test solution. One test system was
prepared for wheat, t\x test sy§t&ms for tomatoes and three for corn.

The initial test 1te@§concentratlon in the test solution was 767.8 pg/L for wheat, 711.8 pg/L for
tomatoes and 769.1 pg/L for corn.

A definite volume of the application solution was applied to 800 mL of nutrient solution (pH 6) to
yield the test solution.
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During the study, the test systems were incubated in a greenhouse climatic chamber under controlled
temperature (20 °C), humidity (approx. 75%) and light conditions (at least 35 klx and a day/night

cycle of 14 h/10 h). @@J)
. 2N o

2. Sampling Q\ @&

The test was performed with a single replicate for wheat, in duplicates faptoms %;: s an in trl%&tes

for corn. Sample aliquots were analyzed 0, 0.1 to 0.2 (equal tQ 2 to 4 i s), 1. 478 (on@com)

days after treatment (DAT). The test solution volume was d@mned in par@ﬂé .
RIS é&*’ o

3. Analytical Procedures ) o\ & NS

o . @ QS
At each sampling interval aliquots of 0.1 mL each@mre ta@n from each @ sy an @e test
solution volume was determined. Additionally, at study epd@DAT he r% of the“test

washed with 50 mL water. \ @@ @@

S
The radioactivity amount in test and washmg@utlo@as d%ﬁmn@g@/ 11qu@7sc1n tion counting
(LSC). S)) v

g

\ f@ @
The plant uptake factors were calculated % ordn@to th&@llow@formlﬁ%

9
Q N
N ﬂ%ﬂ@ \ @
P% F “Mpar_ ©
Vi ar Y S
. @ l ( DAT— x) & N
\ S Voag-o/ Q
with: @ @ y ®)
MDAT-0 1n1tlal nt of @ 1tem &@st solutien R 9 @ [ne]
MDAT-x =amo st olutlo at study enﬁb(DA %%r DAT-11) [ne]
Mwash = of te m in ing sghition @ N [ng]
Vbart-o = f test so tlon [L]
Vpat-x 6 me of test solu%)n at sm@g end (D@ 8 or &r-11) [L]
6

%

. I ®§LT@AM@DISCUSSION
A FH&% & % @ %

e transpiratiom yolum the tfate ts at y end was or wheat -38) and range
Th n@l e@fh @d@ dy end was 250 mL for wheat (DAT-8) and ranged

from 215 to 2 maggﬂ (D mea 40 mL) and from 128 to 160 mL for corn (DAT-11,
mean 140 %

Overall, the co&g@mratlo@ of &mc acid in the test solutions from wheat and tomato
experi s incréased t@yvards study en@{see Table 7.1.4- 4 and Table 7.1.4- 5, indicating a restricted

permaabilit @the gtem ugh root cell walls. The concentration of trifluoroacetic acid in the
c

test solutl rom merr‘r{was nearly stable during the whole study period (see Table 7.1.4-
6).

The mean PUFS for t%luoroac@{c acid were determined as 0.66 in wheat, 0.74 in tomatoes and 0.98
in corn.
@’
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Table 7.1.4- 4: Plant Uptake Factors of trifluoroacetic acid in Wheat
Replicate DAT-0 DAT-8 2 PUF
\% c m \% c m Miysh
[L] [pg/L] [ng] [L] [ug/L] | [pg]l | 4pgl
1 0.800 767.8 614.3 0.550 | 854.1 469.8 1> 9.1 (O;T\ 0.6 &
Mean 080 | 767.8 S 2, | 0,66 @
AR
DAT: days after treatment PUF: plant uptake fact \ @ . R
V: volume of test solution c: concentration of Qe\a tem 1@ sol 1&; %\
m: mass of test item in test solution Mwash: Mass of te ittm in washing sédution 9) o
K > ©\ S
& @ @® @© >
Table 7.1.4- 5: Plant Uptake Factors of triﬂuom@tlc acid,in Ton‘%to A @ §
Replicate DAT-0 @ gu -8 @ @% {%‘
A\Y C m Q Cﬁ@ Mwash @
L | e [ug@ [L] u& [ns] | o
1 0.800 [ 7009 [ 5607 [ &s35 [ %065 F431.5. 17 6.0, 0.62
2 0800 | 7227 | 8982 | 05854 7422@) 4342 | 1% 0.86
Mean 080 | 711.8 K Q |, 9 ) 0.74

@
& oY 7O X .0
@ : pla‘iﬁ:?pftake fheor Q) S

V: volume of test solution ° xS con{ntratlon @5test ite test solution

m: mass of test item in tg&gsolutlon@ m@iass ofttest 1terr%1 W%hﬂ@@utlon
Q =
Table 7.1.4- 6: Pla tak&@ctors Y rlﬂquacetld in Q n

DAT: days after treatment

Replicate DAT-(> AT-11 PUF
b \% QQ C%@ @ QQ @®)/ m Mwash
e [%@1 § A gl | ingl | gl
I 7| 0880 | 7670 |¢$09.6 \‘§640C 7502 | 480.1 3.6 1.04
I | BR800 [ 772.6. D 618.05 | 0.672°] 758.1 | 509.5 4.4 1.06
3 T0.800 P772.8Y 618P | 0670 [ 7859 | 5265 43 0.86
Meane | 0.80_ | 76921 SIS 0.98

N \S)

S
D&&@ys aftatment § PU@lant uptake factor

V:@lume 0 ('? t sol s-‘\ »C: @ncentratlon of test item in test solution

Q)

- mass qf fest item in test sofigion  signwash: mass of test item in washing solution
@
@ SN
@@ é@ & O
@ YOI CONCLUSIONS

The plant upta@actors@f [1-14 ]trlﬂuoroacetate (report name: trifluoroacetic acid) were determined
as 0.66 in wheat, as 04%1 in tomato and as 0.98 in corn.

The results 1nd1ca@’that the plant uptake in wheat and tomato was lower than the water uptake,
probably to a restricted permeability of the test item through the root cell walls, whereas the plant
uptake in corn was not restricted.

skeskoskoskok



B
: Page 181 of 238
Bayer CropScience RO
R

2014-03-19

Document MCA: Section 7 Fate and behaviour in the environment

Flufenacet
Report: KCA 7.1.4 /04; |l B.; 2013
Title: Determination of a Suitable Plant Uptake Factor (PUF) of trifluoroacetic acid
(TFA) for use in Environmental Fate Models in the Target @p Wheat
Report No: EnSa-13-0545 & .
Document No:  M-468684-01-1 SN @K
Guidelines: * EFSA PPR-panel on the use of the Plant Uptake Fa@n exposure models @
(2013) . g N
GLP: no @@o S > é
Y @ o\ 7 N
Executive Summary @é}a " © gix \@ @}

The EFSA PPR-panel (2013) has recognized in an %\‘non t;%{ plant@f)tak@?m ro@ is si Kf’lcan‘[
when calculating leaching exposure concentrations < has fecommé@ded (H&use ofthe Pl ptake
Factor (PUF) in exposure models, if evidence for t:@ Ctl&NCCUH‘\ e of th proc@s is defaonstrated.

@

Evidence for the occurrence of plant uptake he d&@a@datlo@pro @&trlﬂu@acet cid has been
demonstrated consistently in crop specific p uptak@stud ’Q and su orti@conﬁ otational crop
studies, indicating significant trifluoroac¢tic acidstranslocafion fram s0il@ varipus plant matrices.
Given the evidence on the occurrence ofithe plafiPupta c@the A PPR>Pane r}*)l 13) found the use
of measured PUF values appropriate fi anggterization of e%lronn‘f@\tal 1e@mg models. From the
study results of the target crop (w spe& tr11¢@0roa c@lant ti‘ake study, the average
trifluoroacetic acid PUF of 0.59 1%ust1ﬁe%?er m@%e ngp oses

S
NS \) TEL A@ ME]@OD%b
Evidence on the occurrengevof tr@mroa&gc acidh uptak@by f%ts was provided by confined

rotational crop studies on @&heat, @m, @s cha@ radish and les&)}ce using TFA-precursor as well as
the two plant uptake stu KC@ 1.4 @ and KU'A 7 %.)/ 03. .\

@ @
1. Confined Rotat#l Crog Stud@ @
The two confine rotat10® cr@dle @ca that th%lant uptake of trifluoroacetic acid occurs.
ism

One study exam ed T?e» meta a trlﬂ oroacefic acid precursor in wheat, turnip and swiss
chard, the s d stu@g in wheat, radiSh and Yeftuce. Feansfer from soil into plant matrices was clearly
shown as mgmﬁca?@r h1gh©es1du f t1: f@roace Stic acid were measured in all rotations, while the
residues in soil d{%ned&multan@usly ﬁpnce Bgth studies confirmed the occurrence of plant uptake

of trlﬂuoroaceﬁfggamd
e S
2. Quantlf@tlon @@lan 8 ptak @
Quantlﬁne%tlon oﬁplant @)take is @lcul by according to the following definitions and formulae.

The PUF 1ned§the r@ﬁ% of @ concentration of a compound in the solution taken up by the
plant (Cupaite) to the concentfation &that compound in the soil solution (Cporewater)-
AN

¢ 0 @
3
&
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Cuptake
PUF = —— equation 1
Cporewater @
and c = Zluptake %@ o
uptake Vuptake °©\ @ & %

with: @ @% % %@
PUF = plant uptake factor @o & BN & N)
Cuptake = test item concentration in plants Trug/L] Q) Y
Cporewater = test item concentration in porewater K*{»p g/L]@’% %\
Myptake = amount of test item taken up by(plants. [ng © =
Vuptake = volume of test solution takeg\a by plsagjts [L@ @

& @
Leaching models (e.g. PEARL and PELMO) ushe to c‘aLculat the an@ﬂ ofg=compound
taken up by a plant with the transpiration streamJjn eac e s@ acco@ g to: gy @

R

@@

Muyuptake = Cporeingter ° Kuptake F 7, @ equation 2
- ©]§ RN N @
with: % & @ 2)

Muyptake = amount o ite by plan@o @ [
Cporewater = test 1ten@)ncentr1§on i u%?ewat @\ fue/L
Vuptake = volumge of testxg}ltlon"&%ken up Ky plants@ S[L]
PUF = pla 1%}take tor [-]

N @2 Q @
SN
Y O \
The EFSA PPR-Panel (2Q%3) ha ated@ its ORIl nion tha%plan%take via roots is of significance
when calculating leachig exp @entrat@ns an@has recommended the use of the PUF in
exposure models. Du the p&smble Varlabklétgy of theePUF @Neen different compounds and crops,
evidence on the ac§ occurrence € pregess is @ e pr@ded when using a PUF > 0 as a higher
1

tier in exposure mo ing©@% @ @ S
To demonstratg evid 8o for pl ’(‘ up@ﬁ and g an dppropriate PUF factor for exposure modeling,

EFSA PPR@ 3) Ok@mes %&ered @oacl&,@j §
1  Briggs’ fo@ula e&matlng@mp 1n®endé& uptake factors based on the K. (FOCUS, 2000)

N
2  Plant uptgke e?ﬁmm&ﬁh et cr@g (or justified substituted) of intended PPP use
A maxunul@PUF @ 0 1@%ﬁne the Qg%r limit for simulating passive uptake of a compound.

exper ta sheying t]@%ptak@nd translocation into barley shoots (i.e. the transpiration stream
concentratiQn’ factor (TSCEy for§]imited set of non-ionic compounds). As trifluoroacetic acid is
strongly ionic, i %pes fall in~the range of validity of Briggs equation. Furthermore EFSA PPR
(2013) sees highyrlevels of uncefgginty in the Ko based relationships and suggest to limit the use of Kow
based approaches (Bigggs’ formula) to lower tier estimates and recommends plant uptake experiments
for further refinemggt of the PUF. Consequently plant uptake experiments have been conducted.

The % proach @nsists of a_rélitionship between plant uptake and the Ko, derived from
entg@

3. Plant Uptake Experiments

In study KCA 7.1.4 /02 the actual trifluoroacetic acid-specific passive uptake via the aqueous xylem
stream was investigated in a target crop specific plant uptake study designed to determine an
experimental evidence based plant uptake factor (PUF) for use in higher tier environmental leaching
model calculations following the recommendations EFSA PPR Panel (2013).
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The study design mimics the soil pore water containing a test compound and focuses on determination
of the gross uptake of this compound from the soil pore water via the root systems into the plant. Other
processes influencing the concentration of a compound in soil such as degradatﬁor adsorption to soil
particles are on purpose excluded in the test system as these processes aregconsidered separately in

leaching models. Q\ @\ @& %
In study KCA 7.1.4 /02 the plant uptake of trifluoroacetic acid was s@wd g fi 1ndep@@cfent
replicates of ten wheat plants (target crop) each were maintgined in &he test<splutio 14C- elled

test item at a pH of 6.5. Two additional test systems cont@lng er were prepaged as t e control.

Since the plants take up water from the test solution, an extlusion Qf the tés,t comp@nd fr the water
taken up will lead to an increase of the concentration i@§1 renmmmg utionsFhe ¢ ntration of
test item in the solution and the volume of test soluti Ver are me asure@url e study> As a
result the concentration of the test item over time i, ig ko Wn@s well & the afdunt ofvater&bhsumed
by the plant. A comparison of the concentratlons@ the ¢ &%P solu& at the Start @ at th@end of the
study (reduced volume of the remaining test sglution) #llows @gndlr%estl fte"of t&c‘ﬁlant uptake

factor of the test item through the following &@ulatu@ c& @ @
ﬁ%mal meas&%Q v @
miro .9 o

. ”\9
PUF = S equittion 3
’ final o @
Q*® 1 SN
0 @) DARCD @@ § e
with: N
MpAT-0 1n1t1a@mouné§f’ test 1te} in test solut1§ N [ug]
Mfinal = am(%nt of: 1tem§§test s&d on at sty en% [ung]
Myash =agount st it was& lutiorggt stud}@ﬁ [pg]
VpaT-0 Qﬂtlal ¥olum tes solution
V final Volu$of te ut10 study@nd %
&

@

To further conﬁnn@e relj mhty e P det ned 1rectly by calculating the concentration
differences in thg test so on o 1me recov@/ experiments were conducted. The actual
rad10act1v1ty t up by the pl i aft %mbus test samples was measured and compared it
to the estlm@ amo of t@uor & ic ac%itaken@ by the plant from the test solution in the PUF
experiment.

[L]

A supportive s %y KCAY.1 4 on t& plant &ake of trifluoroacetic acid on the target crop wheat
and additionalfy on cofty and t&matoe S al@conducted

N
& & & 1S RESULTS AND DISCUSSION
(@) @ 2
A. ndi@s @@ & @
N () o
1. Confinéd, %onal Stu s

In the first co rotatidnal p study addressing the metabolism in wheat, turnip and swiss chard
the radioactive 1du§> were extracted conventionally from all raw agricultural commodities (RACs)
amounting to > @.'\ &of the total radioactive residues (TRRs). From the extract, the metabolites —
amongst them trifludroacetic acid - were quantified by HLPC and TLC with a high identification rate
of > 92.5% of the TRR.

In the target commodity wheat, the highest plant residues were extracted from the matrices of the 2™
rotation and a decline was noted from the material of the 3™ rotation. This is explained by the
formation of the trifluoroacetic acid metabolite in soil over time followed by significant plant uptake
in the 2" rotation resulting in lower availability in soil for further uptake in the third rotation. This is
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fully coherent with the steady decline of soil residues with the precursor metabolizing into
trifluoroacetic acid which is taken up by the plant leading to a decrease in soil from 0.162 mg/kg (day
30) to 0.034 mg/kg (day 317). @@’@

Furthermore, trifluoroacetic acid was shown to be by far the major rnetaboh&g?n all ﬁlmod&les of all
rotations, ranging from 83.6% to 99.9% suggesting that the process lant ke e@)lam
declining trifluoroacetic acid soil residues rather than further metaboliz % %

In the second study addressing the metabolism in wk@% radls% anNettuce@he transfer of
trifluoroacetic acid from soil into the plant matrices wasg ¢ earl@ @% sig cantl;gghlgh total
radioactive residues were measured in all rotatlon@@vhlle\ ues m the é@l declined
simultaneously.

The residue in 30 day plantings was found to be %y p&l% in nagure with onl sr%)all tities of
the trifluoroacetic acid precursor or non-polar metaboliteipresentin any,sample He resggtic from the
later 120 and 365 day plantings comprised alniast enti pol ater@ The fagin siggle component
of the polar residue was trifluoroacetic acid, ounti@ for @o 80%%.of th@'l" RR ip (‘% 30 day grain

sample. é\ & 2

The results of this study indicate that gl uptak@of tl%@trlﬂu@bac acid ursor by rotational
crops occurs at low levels only. Clearty de d the soil oht t uor@gcetic acid as the major
component of the resultant crop reﬁdue an w1th S&conﬁr@d th?courreﬁée of trifluoroacetic acid
plant uptake. & @ Q

N N & <,
2. Plant Uptake Studies %, ©© @ \% e @g
A summary of the result@he nt up@e fact&r study Of triflu %%)acetlc acid in wheat is shown in
Table 7.1.4- 7.

S @‘ N

Table 7.1.4-7: P Uptake act of Fi ndep@nt N2 ystems in Wheat
t periads 8 da;g\ ngle es)
Replicate Hpar-o, © CDA@Lr \)AT 8 \\}jCDAT-S MDAT-8 MDAT-8 PUF
N L] [pg/L @g] Ll @ [pg/L] [ngl [ngl

1 LAY 0800 | %55 KSw04 02605 | 100.9 26.2 6.5 0.54

2 0.860 53 Y602 ¥ 0279 103.4 27.9 6.5 0.51

3 <0:800 754@ 60 9420 82.2 345 4.1 0.69

4 ,0.800. K 7550 | 404 | 9280 105.1 29.4 5.7 0.52

5, Po. 8@9;/ 763 [ B2 Q> 0370 86.9 32.1 4.5 0.66
@an “75.6 O 0 ©O 0.59

@ O \)

@) 0
D %ys aﬂer@?reatm@ @F: plant uptake factor
Olum@est solytion @ ©\c: concentration of test item in test solution

m: massof est item 1n test S@ttion @\
O
(o

Additional recovery, eriments demonstrate that the reduced test item amount in test solution at
study end could beypecovered in the plants (recovery of 92.6%) and thus, it was confirmed that the
results of the PUF experiments are reliable.

The significant recovery provides further evidence on the occurrence of trifluoroacetic acid plant
uptake and indicates the reliability of the test method.

From the supportive studies on wheat, corn and tomatoes, the single test on the target crop wheat
provided a PUF value of 0.66, which is in the same range as the values found in the five independent
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test systems. In the other two varieties corn and tomatoes higher plant uptake was determined with
average PUF values of 0.98 and 0.74 respectively.
@

III. CONCLUSIONS

The EFSA PPR-panel (2013) has recognized in an opinion that plant upt: e via ts i 1ﬁ<%l
when calculating leaching exposure concentrations and has recommend e us%o the Plant U
Factor (PUF) in exposure models, if evidence for the actual occurrence &Pthe pr ess 1& or@ﬂted

Investigations into the trifluoroacetic acid-specific pa&8ive k \Whe% dete‘immed an
experimental evidence-based plant uptake factor (PUF 0. 5@or fﬁuor C ac%\for use in
higher tier environmental leaching model calculations. The tragil?catlo BP TF&om t t selution

into the plant was further confirmed by a high reco@ry ratép trlg@uoroacamb@ 92.6%1n the
combusted plant material. & O\@ %

Supportive experiments showed a trifluoroacetic acid %@7 —faotg;r of 0&%6 for he tari@rop wheat,
which is in the same range as the values foundaw’the @'-re@%&te W{ t stud

Supplementary evidence for the occurrenc&@ plant uptal@% triflyoroacé@ic ac%;s demonstrated in

confined rotational crop studies of in w incréasing cofiéentr. fifluorgacetic acid in various
crop matrices coincided with decreas1* il r@dues of %1ﬂu0r§jacet1c§@1d anés@@t?s precursors.
Evidence for the occurrence of plangﬁptake@f trlﬂﬁgroace@@amd§ bee %%monstrated consistently
in a number of studies, which aégordi &to EFS% PPR-Panel £2013) ﬁ& e necessary condition to
justify the use of a PUF > (Nin e 1 leacking mo@ r model assessment of plant
protection products appliedzin wh IK roa@iﬁc ac@@ PUF .59 is justified from study
evidence. & @ o e %
§ @Q X~ © @@ AN
e & 88
P - @ & K
ISR & <
o .O S U
& . T8 e
QO N
A @Q > © o
N
2o @ (NN
S & @ 7o
K2 @@ % §f
RSN O
Q S) Q N
S O 5 Y @
@ SN
@@ S @ . ©
7, < S
S & 2
\d >
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CA7.14.1 Column leaching studies

%
@
CA 7.1.4.1.1 Column leaching of the active substance S o

0\ N & @
The leaching behavior of flufenacet in soil in the laboratory was ev@ated&@ing th@ Anngx 1
Inclusion and was accepted by the European Commission (7469/VI/98sFinal @3 l{% 200§a The

following study is included in the Baseline Dossier: @@ {(\& ) \\ Q %
Annex Point / Reference No Author @) Year {0 Dociiment No
KCA 7.14.1.1 /01 | IR S o] 199 Mgef198-a1-
> D O 5
o @ @ ©
No additional studies are submitted within this Q)plef@\ntal Dassier for the &@enacenewal of
approval. % D é\ﬁ ©§ > @

& &g
CA 7.14.1.2 Column leaching of mi‘ﬁabolig@ breow@and Q@tml@roducts

The leaching behavior of flufenacet @ad ion pro&%cts i&g?%il inche la@%gltory was evaluated
during the Annex I Inclusion and wassdccept€d by th@Eurog@l C(@mlssiO@@l%WV 1/98-Final — 3rd

July 2003). The following study is includedNin the Baselin ssiery) N
9 N > &
Annex Point / Reference No ° N Authof(3) Q & Year Document No
KCA 7.1.4.12 /01 S é Vs, €7 1993 [ M-002198-01-1
S

TN \%\

@
An additional study k@fbeen {Qgrjforme for tri%or(&tic acgid to refine the results from the batch
equilibrium experifl%a summariz@%@m sec@a CA @ 3.1 is submitted within this Supplemental
Dossier for the flufédacet tenewal of approaf. S
5 SR

@ °\©© Q @
X

N " S S
Report: A 7ch4.1.2 102; ~M;, 2014
Title: °s [1-1*Cltriflugrpacetatg™Soil Golumn Leaching
Report No: S Engarl4- t@ é

Document o: M&A7773%01-1
Guidelings:  <OECD Test Giiidelinedyo. 312
©% US EPA 0@@? Tést.Guideline No. 835.1240

GLRL) O yeyy, @

X @ 9 N A
Executive@i@nmar@ @@ o\©
The adsorption/ rpti@behawﬁ of [1-"*C]trifluoroacetate (report name !: trifluoroacetic acid) was
studied in fourSdifferent soils ifdthe dark in the laboratory at 20.1 °C using two different soil column
leaching experiment@

Q3

(v
Soil Source Texture (USDA) pH OC [%]
Laacherhof AXXa Monheim, Germany loamy sand 6.2 1.8
Dollendorf IT Blankenheim, Germany loam 7.4 5.2
Hoefchen am Hohenseh Burscheid, Germany silt loam 6.5 1.6
Laacherhof Wurmwiese Monheim, Germany sandy loam 5.3 1.9
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[1-1*C]trifluoroacetate was used as test item. Additional soil columns were treated with [triazine-UL-
l4C]atrazine used as reference item to check the test conditions with a moderately mobile reference
item. Tritiated water was added as a tracer to the application solutions of@@@@e test item and the
reference item to check the hydraulic conditions during the study. %

Two different test designs were used for this soil column leaching study, %s‘[ de@ A r@ecte e
test item distribution in the leachate as well as in the soil column, whgre€as t de51 B deliyered
detailed information of the test item distribution only in the-leachdte by using a farger iﬁ@atlon
volume. Test design A was run once with the test item plug) race@nd o %wnh th refeﬁ%ﬁce item
plus tracer (duplicate soil columns each). The soil colu@ns wer®)elutetkunder @t’urateé\pondltlons

with 392 mL (equal to 200 mm) artificial rain over a perigd of aPprox. ours t flaw fate.
Test design B was run only with the test item plus tfacer (dl&éﬁ’ca‘ce SOI coh@a T soil £0tumns
were eluted under saturated conditions with 984 mJ& qual {0502 @) art{@lal rau@%ver riod of
approx. 120 hours at a constant flow rate. Q \ o\ @ @@

The test and reference items were sufficient s@l@ throud out stuQ. $

O
Material balances for the test item were beg@en 9.4 to @8% f the ag@ed rad@ictlwty [% AR]
in all soil columns using test design A a§> betwéen 93.2@o 105 &lj AR %tsmg t e51gn B. Material
balances for the tracer and the referen ere bet&een Y to 1@5% A@ and between 96.8 to
104.3% AR, respectively, in all soil @@ms@% botlegest de@ns @

Using test design A 62.0 to 97. Q?/g he tesﬁmtem v@e fo \leachate of the single soil
columns. The maximum test itém amo@ und in&he foul@ o ﬁ h leachate fraction of each soil
column. 58.2 to 90.3% AR the tra ery nd Jir'the leaghate o respective soil columns. The
maximum tracer amount ¥Was fo n 1n h ourth\to frfth“leachate fraction, i.e. after elution of
approximately one satu onst ting supjtable h odynamic properties of the soil
columns. The residual(p ou&t@ of tes i

corresponding soil ¢

. @ <

The maximum refe@nce i a t W@Wﬂ@ the @ segment of each soil column using test
design A, but t@nsloe&t ¢ refebence l@n in_deeper soil column segments could be also
observed, d stra ag 'n the syitable h&drody aiyic properties of the soil columns. Only minor
amounts of/tzhe refeggjice itemy (< 19 R) w@re fouttd in the corresponding leachates of the single soil
columns, wherea§<45.1 to 93.9% of thétracegwhere found there.

u \4 &% 0 @1 l@ LW u

tem d tl@§ T WQE: almost equally distributed in the

leachates o @e r 1ve soil colu; Th@ oil segments of the soil columns run with test design B
were not further i stlga

o &

@@ §@°\§
" &
S
@

Using test de Bt %pph E@adég@wty of@est item and tracer was completely recovered in the
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The soil adsorption coefficients (Kg) for the reference item calculated according to Lambert®,
Hamaker?! and McCall?? ranged from 5.1 to 6.3 mL/g in the investigated soils (mean: 5.6 mL/g). The
respective organic carbon normalized soil adsorption coefficients (Koc) were e range of 120.4 to
337.1 mL/g (overall mean: 258.4 mL/g).

o

AN
The mobility of the test item [1-'*C]trifluoroacetate was determined t@e alm@ iderfal t(@@e

mobility of the tracer in all soil columns and in both test designs. Th orptm% was

determined for the test 1tem when calculation was performeg accordéang to K%gtelle2 i) oboda*.

Accordmg to the Briggs !7 classification system, the mobiligg of tr@uoroa& c ac bK&Fasmﬁed
as "very mobile" in all soils. % @ Cig

Considering the experimental results it can be assum%@at toroac@yc ac@as a @h m(@]ty n

the tested soils. @
@ & o @ @
1. MATERIAES A ME{OHODS& @@ @

S N
A.  MATERIALS § Q &’ K© > @@
N & @Q % @
1. Test Item NS Q @ SRS @
o . SO s P
[1-"*C]trifluoroacetate (report na: triflidroacetic amd& . Q @
CAS No < 923-\1@4 9 §\ XS
\

Specific activity 3.48MBg/nig
Radiochemical purity S @ % H&C w1tﬁgad10a@v1ty g[ector
2. Test Soils éﬁ @ K’ > N < N

The soils (see Table 7.1&>1.2- ]@%ere ®pled@§eshly ffom theuficld (upper horizon of 0 to 20 cm),
sieved to a particle 51 f<2fam an %.‘store efrlger S@WC for 18 days before study start. The

soils were air-dri @efore apphca@ 0115 re ta from agricultural areas representing
different geographi or1§ and dgigfere@ﬂ pr rtles @eqmred by the guidelines.

o\@ N @ Q @

20'S. M. Lambert; d %Port@nd H. L. Pease: Movement and sorption of chemically applied to the soil, Weeds

13, 185, 1965.

21'J. W. Hamaker: "T erpretation of soil leaching experiments", in: Environmental dynamics of pesticides,
(Eds. R. Haque and¥. H. Freed), pp 135-172, Plenum Press, N. Y., 1975.

22P. J. MCCall; D. A. Laskowski; R. L. Swann and H. J. Dishburger: "Measurment of sorption coefficients of
organic chemicals and their use in environmental fate analysis", in: Test Protocols for Environmental Fate and
Movement of Toxicants; Proccedings of AOAC Symposium, AOAC, Washington DC, 1981.

23 B. H. Ketelle and G. E. Boyd: The exchange adsorption of ions from aqueous solutions by organic zeolites.
The separation of the Yttrium group rare earths, J. Amer. Chem. Soc. 69, 2800, 1947.

24 A. R. Swoboda and G. W. Thomas: Movement of parathion in soil columns, J. Agr. Food Chem. 16, 923,
1968.
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Table 7.1.4.1.2- 1:  Physico-chemical properties of test soils

Parameter Results / Units e
Soil Designation Laacherhof Dollendorf I Hoefchen@m Laacherhof
AXXa Hohen%eh ] @ Wur@;nwiese
Geographic Location N) @ @J)
City Monheim Blankenheim @%chei %/h'onhet@
State North-Rhine North-Rhingy.© North-Rhine @
Westphalia Westphali@) S Westphalia
Country Germany Gerﬁx&ny @ Géumany @j @@rmany
GPS Coordinates N51°04.647 | N502022.899 [ NI° 04.00 ng\ii 04857"
E 006° 53.517' | EB86°43. E 007° 06337 | @®006°58251'
Soil Taxonomic Classification sandy, mixed, \fyne 1pa§q% %&amy ﬁ@xed, vloaw&uixed,
(USDA) mesic Typic lexe@twe o mesic ypic@ mé&ic Typic
Cambudoll i%? ypigt. @z%ggudal@j@ &rgudalf
K rudept = | ¢ ©)
Soil Series S no ifprmation availa)@ (o3
Textural Class (USDA) & § @VJ Q” %, @
Sand [%]  [50 um— 2 mm] @ 439 %@ @\ 19 é@ 57
Silt [%] [2 pm — 50 pm)] @ § G 36 O N 64@ 28
Clay[%]  [<2 pm] R R 15
pH N2 @) N N
_in CaCl, (soil/CaCl, 1/2) S| « A4 R 6.5 53
-in water (soil/water /1) 2| Q%5 \O | N 759 | 7 67 55
- in water (saturated paste@y @ 6. 7 4\ ﬁ\%\ 6.8 5.5
-inKCl S ot N B o 6.1 49
Organic Carbon [%] © L1.8 X Q52 6@9 1.6 1.9
Organic Matter [%]6 RS @ 3.1((@® &Q 9.8 2.8 33
Cation Exchang apamty@ Y ’ X NI N
00 g & A 122 9.9
Water Hol@@lapa Q NS S
@ S| ..o |«
maximum 43.8\ 79.3 51.8 60.2
[2 H20 ad 100 g Soil DW], @ <
at 0.1 bar (pF:2.0 %%@ S &3 N 38.2 26.5 20.9
Bulk Densit t@sturb@éf% § Q&
(eem] %& 122§ 1.01 1.12 1.13
@ w S
%} (O
! cal as: OM [%] —@cC [%]-1.724 _ O
DATys eatm@,@ ©\ GPS: global positioning system

@
DW: d ight @ NS USDA: United States Department of Agriculture
ry Weig % é\” % p g

B. STUD@ES%GN

1. Experlme@l Conditions

The test systems consisted of glass columns (45 cm length and 5 cm inner diameter) filled with soil to
a height of approx. 30 cm. The glass columns were connected to a reservoir containing artificial rain
solution (0.01 M aqueous calcium chloride) as well as to a peristaltic pump and a fraction collector.
The desired flow rate of the artificial rain was regulated on the pre-column side by a peristaltic pump.
The flow of the percolate was regulated on the post-column side in the same way. This set-up allowed



B
: Page 190 of 238
Bayer CropScience e
R

2014-03-19

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

controlling and maintaining a constant level of supernatant water on top of the soil and hence,
saturated flow conditions as required for the calculation of adsorption coefficients according to the
chromatographic theory. @)

For preparation of the test systems a layer of quartz wool followed by a lay%%f washéd seasand was
placed in the lower, conical end of the glass column to later retain soil @ithin the col
Afterwards, each column was dry packed with the sieved, air-dried soilg;{d a hQ@ﬁt of g@grox 30 cm,
while gently vibrating. 678 to 856 g of air-dried soil was used@er colutun.  °s, @ %Q

For equilibration, the soil columns were saturated with a @ward@ Q&E&tlﬁm in (§g>1 volume

400 mL per soil column), establishing a supernatant solyfién of ]Q abov&soil s@e. Thesoil

columns were allowed to soak for approx. 16 houss : pera‘a@? ed L&) k-in é@natic
o : o 5

chamber at 20 + 2 °C in the dark prior to application.© @ %@ &@ @) @

The amount of test item [1-'*C]trifluoroacetate forthe trgatment 6€ the spil colu, Wased on the
intended single maximum field application ratgiof the nt, respilting @) a nondgral apglication rate of

11.0 pg test item per soil column. S Q @ N S >

All application solutions were prepare &%vater@he on@@wjf)plic@n so@t@on co@ained the test item
and the tracer side by side; the other @lcatlon solutién contditied t@efere@ item and the tracer
side by side. For the application the(rtificialsrain utwn@@els erc adjggted to the soil surface
levels and 500 uL of the respective @phca&@@n solwé@n wer@ppllrop w@séé onto the soil surface of
the respective soil columns © @

After application, a glass frit ued to @pm&owmg]}ass funrg ced onto the top of each soil
column in order to avoid rhn Qp the\sgll dufing the acha test and to achieve a uniform
moistening of the soil su lass @umns&were then conn%S ed to the artificial rain reservoirs

as well as to the peristaltic pul@ and%e fra&lion colfctor. %Fhe soil was overlaid manually with
approx. 20 mL of art@clal raitr and {saturag&gd ﬂow@ ap 1@ 8.2 mL/h was established using the
peristaltic pumps. % pernatant of, @prox {0-20 m was @n‘[amed above the soil layer throughout

the experiment. (@, @ @ N)
All experime @were@}fomen dcate ina te@ature -controlled walk-in climatic chamber at

20.1 °C in the dark, < @\ N
N
2. Sampllng é\g Q@ &Q é&
The leachate @@'as S @pled fh con tin@intervals using a time-controlled automatic fraction
collector. test gn A the le ate fr@ ions were sampled in intervals of 6 hours (approx. 50

sample intervals ofgg, hours >0 mL/fraction) within the first 48 hours of irrigation (equal
to a gatlol@lolu &of a @nnL) afterwards they were sampled in intervals of 12 hours
(approx. 1&7 L/fra on) ene& irrigation using a total irrigation volume of 984 mL.

mL/fractjon) u @ total @rigat (@ ite of 392 mL. For test design B the leachate fractions were
@; Pproxgy

After dralnmg the 011 c@umn ere deep-frozen and cut each into 5 segments of approx. 6 cm height
for further anal s1 (t%t des1gn only).

3. Analytical Pro«@ures
The volume and the pH value of each leachate fraction were determined.

The single soil segments were extracted four times at ambient temperature using acetonitrile/ water
(1:1, v/v). After each extraction step supernatant and soil were separated by centrifugation and
decantation.
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The radioactivity content in leachate fractions and soil column segment extracts was determined by
liquid scintillation counting. Additionally, selected leachate fractions and soil column segment extracts
were analyzed by HPLC/radiodetection. Non-extractable residues were deteed by combustion/
liquid scintillation counting. @

o

The identity of the test item was elucidated by IC-MS/MS including accu, \maserm@%ione
identity of the reference test item was elucidated by HPLC-MS/ inc@ing %curate@nass
determination. o & KN S )
Q OIS
The adsorption values for leaching compounds (e.g. thgg@est i@) v&qg% calc@‘ted a&%rding to
Ketelle * and Swoboda . @) N N NS <) .
“EEN r oSS A
The adsorption values for non-leaching compounds (&g’ the rer&i@)‘[em) @ cal@ﬁated |
u

to Lambert ?° and according to Hamaker *' / McCafl,”*; the results, othéglathetical (;Z.;%\ were
averaged. RN S

Q N & €&
. O VN
IL. RESULTS AN’ DISGUSSION
Cra aal
A.  MATERIAL BALANCE O é @5@ & % @

Material balances for the test item We@etw 99.4 t% 103 s&%of ﬂ@ppli@r@adioactivity [% AR]

in all soil columns using test desi z@anc} B&hween 93.2 to@.%’/(’ usi,@?[est design B. Material
balances for the tracer and the reference ;,gm We@etwe 9.1 ©105.5% AR and between 96.8 to
104.3% AR, respectively, in all i@ CO]LI@@QS an& both test designs$s, S
B. DEGRADATION gﬁ; TES@‘EMS) °\% .5 ©®

N
The test item was suff§t sta &thro@out the stud ,\as demynstrated by HPLC/radiodetection

analysis of selected leachate fra&c@bn an%il colfithn segifent %}*acts.
C.  FINDING ¢’ o & Q® ¥
. NDIN % N & S

Using test desig%A 6%.(@) é%@fif" AR ﬁe t@tem \%re found in the leachate of the single soil
columns. The maximqglg\test iten’amownt was fouind in@he fourth to fifth leachate fraction of each soil
column. 58@ 90.3%AR ofthe tr@ werund@e leachate of the respective soil columns. The
maximum tracer, aTQ)unt s found in Q fourth“to fifth leachate fraction, i.e. after elution of
approximately oge\ saturation vélame, demonsgfating suitable hydrodynamic properties of the soil

columns. The%ﬁesidu mo of item and tracer were almost equally distributed in the
correspondjag Soil cahimns. N
SIS O

design &) but translocgtion of the refgrence item in deeper soil column segments could be also
observgd, de stra@@ agaygnthe suitable hydrodynamic properties of the soil columns. Only minor
amounts of the reference it€m (< t% AR) were found in the corresponding leachates of the single soil
columns, wherea 3) 1 tgcz%Q% A% of the tracer where found there.

The maxymum r@{f@ence ftem a@nt @found in the first segment of each soil column using test
§ ) t

Using test des B % applie@rjadioactivity of test item and tracer was completely recovered in the
leachates of the r tive soil columns. The maximum test item amount was found in leachate
fraction 8 of soil L#cherhof AXXa, in leachate fraction 3 of soil Dollendorf II, in leachate fraction 9
of soil Hoefchen am Hohenseh and in leachate fraction 3 or 10 of soil Laacherhof Wurmwiese. The
tracer peak was likewise found in leachate fraction 7 to 9 of soil Laacherhof AXXa, in leachate
fraction 3 to 4 of soil Dollendorf II, in leachate fraction 9 of soil Hoefchen am Hohenseh and in
leachate fraction 3 or 10 of soil Laacherhof Wurmwiese. The soil segments of the soil columns run
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with test design B were not further investigated, as the applied radioactivity of test item was
completely recovered in the leachate.

The soil adsorption coefficients (Kq) for atrazine ranged from 5.1 to 6.3 mL/ @@%he investigated soils
(mean: 5.6 mL/g). The respective organic carbon normalized soil adsorptlorx%efﬁ ts (Kdg) were in
the range of 120.4 to 337.1 mL/g (overall mean: 258.4 mL/g). Accordi o the @hggs‘“®r Textufake
nicht definiert. o]agsification system, the mobility of atrazine can be classifigd”as “i ed%e” to ow”
according to this system. @o &

The mobility of the test item [1-'*C]trifluoroacetate wa&g)ete dt Qt}e al 1de1g}al to the
mobility of the tracer in all soil columns and in both t@demg&s Thu%xwrt@ $rptlon avas

determined for the test item. Accordlng to the B ssific&Hc y of
trifluoroacetic acid can be classified as "very mobile' @1 all

Table 7.1.4.1.2-2: Adsorption coefficients of the tesae \gd refere‘me 1ter&1n s01ls @

(mean values of duplicate soil egﬁumns) O &
[1- ‘@tnﬂu&%acet@’ [?iazm@L-“C@a/azme

Soil @)C @ | @ Koc

Q%mL@ fmLsgl, Y @/g] 0 mLig]

Laacherhof AXXa €} .00 |72 06)° [« 5.1 @\’ 281.3

Dollendorfll & | ¢p00 N 08 o7 63 120.4

Hoefchen am Hohenseh ! |17 0.00° [ «,700_ | Cpa 337.1

Laacherhof Wurgfiese & 00 0, "? 5.6 294.9

OverallMean @° | o0 O] @o 5.6 258.4
@ L N QO W©w
S o

! only one sm@lumﬂ $considgred Q @
N @ @ Q§ S
°\ v\g @ @
AS & é& S - CONCRUSIONS
The mobility of ‘the test item [@14C trl@oroaQ&tate was determined to be almost identical to the
mobility of th fracer il soifisolumns and ifboth test designs. Thus, virtually no adsorption was
determined féptrifl acetiC\acid. A€cording to the Briggs classification system for mobility of
organic ch@xcals ﬁl, ts@ mobi ofO trifuoroacetic acid can be classified as "very mobile" in all

soils. Q Q ©© %\

Cons@ng t@ expental&esults q&@n be assumed that trifluoroacetic acid has a high mobility in
the tested sofs. N .
B @ §\
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CA 7.14.2 Lysimeter studies

The leaching behavior of flufenacet in soil in lysimeter studies was evalua@% during the Annex I
Inclusion and was accepted by the European Commission (7469/V1/98- Fln%i %}uly 2@03) The
following study is included in the Baseline Dossier:

(Q\ @
Annex Point / Reference No Author(s) Yeat) Qﬁmem@o
KCA 7.1.4.2 /01 906 | 8002196-01-2
KCA 7.1.4.2 /02 N 995 ESM-002192-01-2
KCA 7.1.4.2 /03 1998 M-pH2195-01-4
KCA 7.1.4.2 /04 1Y | MEP02194607-1
KCA 7.1.4.2 /05 @97 | M-002182201-1
Q SN
No additional studies are submitted within @Sup@nent@@oss{@or théGufe t renewal of
approval. @ Q S o8
S 6> XN @
N & & N O
CA7.1.43  Field leaching studl@ SRR &
@

Field leaching studies have not be@ con u@ed fi %ufen@% or%@ majofudegradation products as
sufficient information can be der@d frmgghe existing studfiés. &©

N
\§©§O%@ QQQ

N 9 A
G [ S S M)
©©©@@ @$Q§©
0\@\@9@@@
S SN N~
/\O©©©\@7%
AN
&%@@é&
Of%%@@@%@éé@*
> & & O
Q O O 5
& 0@
@QQ@\©
¢ &
S
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CA 7.2 Fate and behavior in water and sediment

The route and rate of degradation of flufenacet under aerobic conditions was@(?died in a number of
aquatic test systems at different temperatures, using either [phenyl-UL-"“Ci~ or L%?diaz le-2-1“C]-

labeled flufenacet as test item. Flufenacet was stable to hydrolysis and g tolys@ steile ag @ﬁc
systems, while degradation was observed in microbial active aquatic tem “Nbike ter/se i ent
systems and surface water. Under aerobic conditions ﬂufen@t,was eade wateg, dm@t and

the entire system to two major degradation products: F@Ethiadone (max. occu@nca 84.3% of
applied radioactivity [% AR], entire system) and FOE mgthyls e (n@ . c@ence&gl} 4% AR,
entire system). Additionally, a number of minor de atioty produéts w rmed? Signifieant
mineralization to carbon dioxide was observed for both Ja ehg@posﬁm@@ t§( accorfipanied
by the formation of non-extractable residues (2 to 4&‘@AR) %@ &@ @)

On request of the US environmental protectlongg (EP JNthe route of rada@@ of FOE-
thiadone under aerobic conditions was additj8ually 1ed ifya nunfber of @uatlc fest systems at
different temperatures, using either [phenyl§la‘@]@r [thi iazol&'2-1“Cplabele -thiadone as
test item. FOE-thiadone was stable to hydrolysis and ile agueous @hotolysis, while indirect
photochemical degradation was observedyin miéedbial détive r@al water, fogﬂng carbon dioxide

and carbon monoxide as final major d&@ am@%produc%g % @

In addition to the aerobic water/s@élmef&studlé&gm t bor Igl%rocosm study with 11
microcosm systems was perfo@ed in*the Nétherlands: astrement tvof the disappearance of
flufenacet from the water phases sho, that qnder mée real‘@lc conditions, in systems contalmng
not only biologically active@dime s8 differdim aqugtic orgs the disappearance rate is

N

A summary of max1mu% ccurr@ices mWater o@najo gra ation products derived from laboratory
studies is shown in Tdbje 7.2- ® TheQegradat\lyon patl@fay H@@roblc aquatic systems (see Figure 7.2-
1) was similar to th@bsewe&l n m%@blc sofk(see re 7,

much faster than determin simpl wa@ S d1mel} Systems.

The kinetic mO(@s and or 50 s in &quatic §yStems &? flufenacet used for modeling purpose and
trigger evaluy, (bes@t) are summ fived in Ta @ﬁ 2 to Table 7.2- 3. For the major degradation
products F m @ulﬁ and -thi ¢ nQ ‘half-lives for modeling purposes and trigger
evaluation could {Q Iculated from aeroBis, wat r/sediment studies. However, for FOE-thiadone half-
lives for trlgger $yalua werive% r iné%ct photochemical degradation and are summarized

in Table 7.2- /@ @

The DTso \@ws axjmum o rence\g formation fractions in aquatic systems of flufenacet and
its maj %degra@ on productsCysed as,modeling input values for the calculation of PECs are
summ d 1@Table Z@@ﬁ 3.

A
. O
@ RN
Table 7.2- 1: § uml@ry of aximum occurrences in aquatic systems of major flufenacet degradation
ucts der ed from laboratory studies (in percentage of applied radioactivity [% AR])
D@adatlon Entire System Water Sediment
roduct [% AR] [% AR] [% AR]
FOE methylsulfide 11.4 8.0 3.5
FOE-thiadone 84.3 81.8 3.8
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Figure 7.2-1:  Proposed degradation pathway of flufenacet in aquatic systems

N\N /<N\ &y HL. CH,
{J\ oA [

o/ﬁ]/ \[ j E ;
FOE-thiadone flufenacet @Oth 2, F@@
(AAM, AAAM) E @@ @g nz ysulfi e%
. . O
l 1 & S \\ @% R
Och\(CHg HSC\(CHS . %@Y%@@ o @%?ECYQ
HO N — o N N SRS .
T, | L E S e
FOE oxalate FOE alcohol I @cysteln@é?njju @ FOE r@hylsul@%
(AAM) (AAM) Q ropose lermedlat A & {(AAM) @

1] > F @
FOE thioglycolate sulfide @@Qﬁhiogﬂ@?(&sulf@@d @%ﬁEsulf7 cid ©@ FOE methylsulfone
| & ST G
<, @ \
A N c@& NER @9 Q &)
’*A&mff@%%m Q’Z’?Qf&lﬁi’i:{??ﬁo’l’%@"
K& S e
> & &
Table 7.2- 2: @1mary of DTso %DT alues degr%tion of flufenacet in aerobic surface
ter a@? °C fa&gngg@aha&h §
<@urfa@& & nex Point / @ Kinetic DTso DToo
Wa&v & efexence Noox'| Model ! [days] [days]
’& Bm@ﬁton O KCAQR.2.2 /6L SFO 618.3 > 1000
N
I SFO: sl%a%ﬁrst @f Q@ &Q é
@
o 2 L
& ISEN O
Q Q (ONERN
QY e Y &
SN A
§ @@ S @ . ©
% < RN
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Table 7.2- 3: Summary of DTso and DT values for degradation of flufenacet in aerobic
water/sediment systems at 20 °C for modeling purpose (non-normalized) and trigger
evaluation ©
@
Modeling Purpose élgrlgger Eyaluatlon
Water/Sediment Annex Point / Kinetic DTso inetic L\
System Reference No Model ! [days]
Entire System @
Nelson Environmental Study O ~
Py KCA7223/04|  SFO 2003 | sFQ w\ﬁ@m . [5300.1
Bayer Research Park (BRP) [ KCA 7.2.2.3 /04 SFO ¢ 899 | (“SFO . ‘P 89.9°| 2957
Nelson Environmental Study @ > @ §J
Area (NESA) KCA7223/04 | SEQ” | X197 SFQS) . 0@3
Bayer Research Park (BRP) [ KCA7.223/04 [ «SFO , P 38.1a4 SFO 481 126.6
R o QS (@
Water R %R w D Q%K (@@ &@
Nelson Environmental Study ¥ @ Q) O 9
KCA 7223/ 8.7 SEO 7 195.1
Area (NESA) IS 1@ S
Bayer Research Park (BRP) [ KCA 7.2.2.3404 | < SFO ¢ 409 DEOP o 31.5 171.6
Nelson Environmental Study @ © 0 S
Area (NESA) KCA 7.@ /04@ SFQ K@% (®\ SFO@ 17.0 56.4
Bayer Research Park (BRP) | KCA #2.7.3 /(@) SED  [Q23.8° DEGD 18.6 94.3
SN o
Sediment éa ) S © Q S >
Nelson Environmental Study [ S
Area (NESA) KCA %223 /04 SEG? W5 | sFo | 1405 | 4668
Bayer Research Park (BRP)} KCA@2.23 /84| SFO . [?1205 SFO 120.5 | 400.2
Nelson Environmental S@ &
Aros (NESA) @ 7.2%@04 o> SFOg, 31{%% SFO 176 | 586
Bayer Research Park@‘ﬁp) \YCA 7.2.2.3 /Qﬁ srggﬂ @371.9 SFO 47.9 159.1
&
1 SFO: single first ord%FOP@buble fﬁ%order@aralle@% @
Table 7.2- 4: Su%}ary of DTso ar@ﬁTgo valués f£§ direct photochemical degradation of FOE-
&@ g@one ﬁ%\aerob@ rfacter °C for trigger evaluation
Q
° . . DTso DTso
Surface :Z;&%r Ann@ Point ©) tlc (experimental) (natural conditions)
& @ Referenceé®o Model ! [days] [days]
N 9 15.5 (Phoenix, USA
D . oenix, )
@me (\Q %]SCA 7§ 3/01 SFO >-8 24.0 (Athens, Greece)
©
I'SF %le ﬁ ( order ©
N AN
@ . O
RN
% S
O

§ &

S
&
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CA 721 Route and rate of degradation in aquatic systems (chen@gal and
photochemical degradation) %

\%\ @ O &
CA 7.2.1.1 Hydrolytic degradation

The hydrolytic route and rate of degradation of flufenacet i buffer&under ‘Sterlle @m gn the
dark in the laboratory were evaluated during the Annex I @clu usm % labeled
al

flufenacet, and were accepted by the European Comrnls (74 I/%g%E n Jul(%%ZOO.?)) The
following studies are included in the Baseline Dossier: @ @ Q 2
O ONREN
Annex Point / Reference No Ayﬁ%r(s) (©) @ Year @ocur_&t No

KCA 7.2.1.1 /01 -@i S. . 1992 % M-OQ@\b3-Ol-l
%o N N

s Fgoe
Two additional studies have been perfomle@or F O@thla e on reque @@ the U@’ nvironmental
Protection Agency (EPA) and are suer%ed in t upp ent ossigy,for the flufenacet
renewal of approval. A summary of route and rate of d@ datlﬁg of t@nacet in water and
sediment is given in section CA 7.2 apd¥igure.2- 1

g = <»g §7e & o &

O\ @ ©

Report: KCA 7.2. 1% /03; (@L F@\ 999
Title: Hydrolysi Stu hﬁ& ne (& etab@te of 5043)

Report No: 1087

Document No: M- @
Guidelines: . lelSlOIl N, Gulde Sec 161-1
GLP: & @

Q S
S o & 33
Executive Sum@jry QQ ) Q
The hydrolytieSrout d rate of §%dat' n of [thiadiazole-2-'“C]FOE-thiadone were studied in
sterile buffer olutl@ at pH, 7 an@¥ in thttdark itithe laboratory for 30 days at 25 + 1 °C.

© A
A test item con@tran@@of 0. %@g 0.5 ppfn) was applied.
Duplicate sg ples @e pr@&essed anah@ 0, 3,7, 14, 21 and 30 days after treatment (DAT).

Mean erlal ances ranged from 9 3, to 99.5% of applied radioactivity [% AR] for all samples

and t@l pH @alues N
Q

FOE-thlﬁ(@ did nc? degf@e during the study period of 30 days. Therefore, it is concluded that FOE-
thiadone is stabl H A, hyd@lysm atpH 5, 7 and 9 and 25° C.

V
S
&
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1. MATERIALS AND METHODS
A. MATERIALS @@
S o
1. Test Item N S
e | S @ O o
[thiadiazole-2-'*C]FOE-thiadone S B %
Lot No: 97B064-130 IR &% S
Specific Activity: 10.88 MBg/mg (50 mCi/mmol ;652,680 %pm/ 1he) Q . %
Radiochemical Purity: 97.7% (stated) and 95.5% rne@sured @@AT@ T
NN ) .
2. Test Buffers @ % @ O N &

Three 0.05 M buffers were used. The pH 5 buffer <s®prepa@d frolacr&g@d Wrt@sodu@acetate
the pH 7 buffer was prepared from potassium dlk&rog %hospgate with sodlur@lydr dde and the
pH 9 buffer was prepared from potassium c&onde/@c acg\awr[h @dmm@drox& All buffer
solutions were filter-sterilized before use. @ @@

B.  STUDY DESIGN O S @@Q & & g
Qo VT &£
Q 9 SR

Sterile auto sampler vials filled ng? 4.7 mL tesst&soluu and @ed vs{gf caps were used as test
systems. As in preliminary exper@ents ) apphe}radloa 1vity &yas recoyered from the test solution,
to colldet volatit
no provisions were made to co [fet vo @ fes. é %, @
NERCO N NN 9 L
The study application rate R) of OE-@adon&was app%mma%y 0.5 mg/L (£ 0.5 ppm)

1. Experimental Conditions

The application solution)was &ared 1Xcet0n1@ﬂe uL Gﬁg\le application solution were applied

to 80 mL of the r ctlve buffer usmg 9 gas- e to prepare the test solutions. The
acetonitrile concer@ ion jnsthe f tes 1ut1 as Afterwards the test solutions were
distributed to th%u‘ro sar@ er V ’ ere he cap

The test sys@ Wer cuba&d in thé%rk & 30 daysa t 25 £ 1°C in an environmental chamber.
Y R
\
2. Sampllng\ N @ < %
Six sampling ‘fitervalgswere Sstrib over @16 entire incubation period of 30 days. Duplicate
samples wegg proces and analyzed, 3, 7,94, 21 and 30 days after treatment (DAT).

Q
Sterility of the te@@oluho@ was @@cke@@&DAT -0 and DAT-30 for each of the three buffers.

@na cal I@edu% @

At each samphng nterva %phc@test systems were removed from the environmental chamber and
the pH value of thetest tion was determined.

(aliquots for chromatographic analysis were acidified before measurement). The limit of detection

(g
Test solutions wer;? characterized by liquid scintillation counting (LSC) and HPLC/radiodetection
(LOD) for the HPLC/radiodetection method was 0.6% AR.

The identity of the test item was elucidated by HPLC-MS.

Since FOE-thiadone did not undergo hydrolysis under study conditions, neither the rate of degradation
nor the half-life was calculated.
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1L

A.

RESULTS AND DISCUSSION

0\% M &
Table 7.2.1.1- 1 to Table 7.2.1.1- 3 summarizes the degradation of [thiadle 2@\;@:OE @iadoé@s

EXTRACTION AND QUANTITATION OF RADIOACTIVITY I%@SDIL SAMPLES

a function of time. % Sgﬂ
\
Table 7.2.1.1- 1: Degradation of FOE-thiadone in Buffer at @ Y
(expressed as percent of applied rad10act1v1 ngle @es) % %\
J o
@ @ S s
Compound Mean 0% 3 @\U 7 14 21 0 | &
FOE-thiadone A 9267 | 956 9&5@@ 95,89 96.1' 96.0
B [€95.7 {957 [-96.0 | 95.7 | 962 | 96 @
Unidentified Radioactivity ' A 39044 41 42 |30 | 49
B 4] 43g) 40743 | 39 (536
Material Balance > mear) | 100.0 %Q 100.6 | 1009 98.4°497.9
> @
DAT: days after treatment %& © @ @Q °\% 9)
! More than one component - due e imp@iies in th&ortiﬁoé@on so hft@l. @
2Mean values of duplicates. O @) &) & N @
RN xﬁ @ <& L 0O
2, @ N
Table 7.2.1.1- 2: Degradatiom&t@O]@done in Buffe%t pH % S
expressed as percen li dioagtivit ,sm valu
(exp < p k pp @a y; singlévaluey,
' oDAT
Comp(}gﬂ {ng l%@ﬁcate $ 0 3 %\ 14 21 30
FOE- t@%ne A T95.6¢597.04 96.2 [ 96.7 | 96.9 [ 97.8
4 BX | 959 97% 973 | 96.4 [ 972 | 97.1
Umdent@?f Radj a;ctmt%\g & | 4% 38 [ 33 [ 31 [ 23
S D B 48 Qﬁ 27 | 36 | 28 | 29
Miaterial Balance ™/ [ -Sthean “F100.05] 99.1 | 99.3 [ 101.1] 98.7 | 97.8
N Q &
%ﬁ daysa@ijer treaté%t @ @’\ o
' More tHag one component due to th@%mpurl@g in the fortification solution.
2Mean &lues O%tphcat% o
Table 7.2.1. b% rad ion of F -th1ad§ in Buffer at pH 9
xpres as p%@nt of dpplied radioactivity; single values)
3
(33 DAT
§ @ c@{@ound@& AS Mean 0 3 7 14 | 21 | 30
S thia . . . . . .
%, FOE-thi §\ A 953 ] 965 | 97.2 | 97.1 | 96.8 | 97.2
D A B 96.0 | 97.1 | 96.6 | 97.4 | 96.6 | 97.4
Uni@iﬁed Radioact{jty ' A 47 | 35 [ 28 | 29 [ 32 ] 29
RN B 40 | 29 | 34 | 26 | 34 | 26
Matexial Balance 2 mean | 100.0 | 99.6 | 98.4 | 98.9 | 98.9 | 99.7

DAT: days after treatment

! More than one component - due to the impurities in the fortification solution.

2 Mean values of duplicates.
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B. MATERIAL BALANCE

Mean material balances ranged from 97.9 to 100.7% of applied radioactivity [% AR] for all samples at
pH 5, from 97.8 to 101.1% AR for all samples at pH 7 and from 98.4 to 100.0%AR for all samples at
pH 9. % ~ &
The complete material balance found at all sampling intervals demonstra tha‘m@ sign ﬁcant g\a on
of radioactivity dissipated from the vessels or was lost during rocesm&g@f thbei@?sam& S
NN O

A
DTS N
The sterility of the samples was maintained throughout stucl@ @7& § @C‘J@ n,

R o £
D. DEGRADATION OF TEST ITEM @ @ @ @ © @
@@

C. STERILITY

Q S >
FOE-thiadone was stable to hydrolysis under the t@ed c 1 1t10n&
S &

@)NC@SIO@@ ~ S

FOE-thiadone did not degrade during the study pe@d of 3@% é@erefo@lt is concluded that FOE-

thiadone is stable to hydrolysis at pH 5, %%:nd 9 afid 25° @ @Q O\ %
@*** v o @ @§
5 & & o

Report: KCA 7.2. 1
Title: [thiadiazole2- 14C
Report No: M-3584]9- 01 1
Document No: MEF-

Guidelines:  +O Tes u1d No

P.; 2009 S
SOAQ thlad(my (BC@A4 1@%) Hydrolytic Degradation
%\

es 94@/Ed 95®EC amending Council Directive

@1 mis 1rec

1414/ R

GLP: 253 @ﬂ@ Q @6
@

Executive Sum\@ry °\© § Q @

37\9
The hydrobﬁgg ro@ @ ada of ﬁdlazole-}”C]FOE thiadone were studied in
sterile buffer solup%) S at p , 7 an 1n°tQQe dar in the laboratory for 7 days at 50 = 1 °C.

A test item co%s‘;&ntrat @ fnof 1, @gg apph@
n

Duplicate t@syst@% Wer@roces and analyzed 0, 0.1 (2.4 h), 0.25 (6 h), 1, 2, 5 and 7 days after
treatment. O S

v
Mean@terla@)alanangsg from@l@i to 102.1% of applied radioactivity [% AR] for all samples

and tested ﬁ@values@ N
@

FOE-thladone ydr 1ca11y%able during the entire study period of 7 days at 50 °C. From study
M-009620-01-¥/(SupplementalDossier, KCA 7.2.1.1 /03) it is known that FOE-thiadone is also stable
at 25 °C over the st eriod of 30 days, therefore, the optional test at 20 °C was omitted.

The half live of F@?E—thiadone at 50 °C was estimated as > 1 year at pH 4, pH 7, and pH 9, and
therefore at 25 °C as well.

Considering the hydrolytic stability determined under environmental pH conditions it is expected that
hydrolytic processes will not contribute to the degradation of FOE-thiadone in the environment.
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L MATERIALS AND METHODS
A.  MATERIALS @@
S o
1. Test Item N S
e S @ O o
[thiadiazole-2-'*C]FOE-thiadone S B %
Batch No: KATH 6249 2 \@’ &% S
Specific Activity: 4.28 MBg/mg @ Y
Radiochemical Purity: > 99 (HPLC/radiodetection %@[L(@lod t&s,‘uon) %\
\ 9 :
2. Test Buffers @ % @’ § § &

o
The following three 0.01 M buffers were used: an %@a‘ce bu¥fer fo&@ﬂ 5, RIS bu@er fo@ﬁ 7 and

a borate buffer for pH 9. All buffer solutions weressgerili &efor use. @ @
%Qi § @5 & & &
B. STUDY DESIGN
: & Q @Q@ %(& S &

1. Experimental Conditions &\ é @

Sterile crimp-top vials (volume 10 mL ed with 5 mL test s&lﬁggﬁon a@close@@itb crimp caps were

used as test systems. Traps for Volat@ ere@)t usedp & N
v O XL

The study application rate (SAR)@}’ F OE@haadone\was ap&%mm&t@y 1 %%/L

N
The application solution was preparec@ acet@ltrlle ti% pL of the @watlon solution were applied
to 100 mL of the respectiv, ffers@smg a\plapette%@ pr a@ the. test solutions. Afterwards, the test

solutions were distributed4® the V@% which Werthen c%gped \%

The test systems wer@ubatéd in the dark for 7 da@t 50 @EEOC in a temperature controlled water
bath.
' & o & 5 o &

2. Samp}ir@ ‘. e’ §§p S N

Seven samph@ig inte ls were d1st§ﬁted ~Qver th@ntlre incubation period of 7 days. Duplicate
samples were roce@d and@nalyz@o 0, 1@’4 h),"8:25 (6 h), 1, 2, 5 and 7 days after treatment.

Sterility of the t€ Yt@&; solu s Wag eckeggj[ DA@% and DAT-7 for each of the three buffers.

3. Ay -\ tlcal ce({ges @

At each amphn@@terval@uph tes tems were removed from the water bath and the pH value
of the fe 01ut10n was @ptermme

Test solutlo@were f&n cter e@by liquid scintillation counting (LSC) and HPLC/radiodetection
without eu%’ pro%smg «THe limit of detection (LOD) for the HPLC/radiodetection method was
<1% AR. § @) @

The identity of the t@%\mem was elucidated by HPLC-MS(/MS).

No kinetic evaluation was performed due to the stability of the test item.
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1L RESULTS AND DISCUSSION

A. EXTRACTION AND QUANTITATION OF RADIOACTIVITY I%@SDIL SAMPLES
.S

N LA
Table 7.2.1.1- 4 to Table 7.2.1.1- 6 summarizes the degradation of [thiadle 2- 1@§<‘OE @iadoé@s
a function of time. % % Sgﬂ
Table 7.2.1.1- 4: Degradation of FOE-thiadone in Buffer at @ Y
(expressed as percent of applied rad10act1v1t&9 ean ‘@s 0%&ﬁphcate %\
% <
Compound 0 0.1 MO.ZS % 1 @7 § § N
FOE-thiadone 98.6 | 10Q.7 99.54 100.3 D98.7, 103.5 | 92.6 @
Unidentified Radioactivity | 04 | €F | &2 | &1 | 0.1 | 04 03 ¢
Material Balance 99.0 | 101.4 [N100.7 | 100.4 [ 988 | 93.9°| 92,9

I \>) ©
DAT: days after treatment § Q Q@ K @@ @
o\ @ %
NS RS &9 @
Table 7.2.1.1- 5: Degradation of FOE-thiydone in Buffefat pH (%
(expressed as percenty ppl{@ 10%%)1V1ty, r@n Value f dup es)
& \) N

D N DA@ \

Compound & §§}\0 01 | o. q N 5 7

FOE-thiadone 99.2,4100.2_|%00.1 | 160.0 | £00.4 | 98.5 | 99.7
Unidentified Radigactivign)”] 06 | 0.4 |° 0.7¢h 04 £563 [ 08 [ 0.1
Matem@fance& 99.8 | 100.6 | 10038 | 100:4+] 100.6 [ 99.2 | 99.8

=5
DAT: days @eatr{@ V © @@ §\

Table 7.2.1.1- 6: @grad i6n of @% ein @
@ (expre@d as nt of. hed act1v1t mean values of duplicates)

U DAT

@mpo@ § O 0 25 1 2 5 7

‘~FOE-thiadone 9.5 @00.5 100.1 | 101.5 { 99.7 | 100.1 | 99.8

UnidentifigdRadioaetivity 4 0.5 |03 | 06 | 02 | 09 [ 04 | 0.2
S Mat@alBamce 1000 100.9 | 100.6 | 101.6 | 100.6 | 100.5 ] 100.0

N
@AT @ after émen@ § %\©
AT@RIAL@LA{CE ©
Mean mat@ balancés ra{‘ @Z 9 to 101.4% of applied radioactivity [% AR] for all samples at
pH 4, from 99.2 E%l 00. 8%9 R forall samples at pH 7 and from 100.0 to 101.6% AR for all samples
at pH 9. § © Q

The complete mater@ﬁalance found at all sampling intervals demonstrated that no significant portion
of radioactivity dis%ated from the vessels or was lost during processing of theses samples.

C. STERILITY

The sterility of the samples was maintained throughout the study.
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D. DEGRADATION OF TEST ITEM

FOE-thiadone is considered to be hydrolytically stable under environmental con%tlons at pH values of
41t09. @
R
III.  CONCLUSIONS S S o
O~ @

FOE-thiadone did not degrade during the study period of 7 days. @ @%’ % §
The half live of FOE-thiadone at 50 °C was estimated as}l year%t pQN§pH§©§mdoﬁH7 9, and
therefore at 25 °C as well. %, S > %\

Q 5 S

© o
Considering the hydrolytic stability determined under e@lromgg}tal plﬁ@\c&ond tOns 1t xpe%d that
hydrolytic processes will not contribute to the degra n ofg@E th@done 1@ nme

S
o\ S @

CA 7.2.1.2  Direct photochemical degrggﬁlatmn@ é\g @& @@ @

The photolytic route and rate of degradati @of ﬂﬁ@nace ~@’ sterﬁ% buff@ in t %boratory was
evaluated during the Annex I inclusion usjng [phenyl-UL-C6’}-labeled flufédacet and was accepted by
the European Commission (7469/VI/98§0 — 3 July @03) @ follé%vmg es are included in

: : 'S =
the Baseline Dossier: @ @@

A OJ Year Document No

Annex Point / Reference No

KCA 7.2.1.2 /01 , B&A. 1995 M-002206-01-1
KCA 7.2.1.2 /02 LN o | 1993 | M-002208-01-1
% @
> S
An additional study hagibeen @E thl@)ne e&%quest of the US Environmental
Protection Agency (E@ and i§ sub itte g\llgm this @pler@mal Dossier for the flufenacet renewal
of approval.
pp ©© @ QS Q @

Report: A 7212103 LN-R: AL M.; 1999
Title: ~Qqueod®photolysis o adon?ééa metabohte of FOE 5043)
Report No: s 108720 @ @ &

Document Né M@ 985:Q%-1 S)

Guldellnes@ A RefvSubdividion @Guideline Section 161-2
GLP: ) @ N

@@ A
Exec Sumr@xry @

The pho tol rou@and r@e of d@radatlon of [thiadiazole-2-'*C]FOE-thiadone were studied in
sterile aqu%@us bu§ fer at und&%exposure to simulated sunlight (12 h light/12 h dark cycle) in the

laboratory for 3 odays a +2 °C

A study apphcatlon@ 0f 0.49 mg/L (2 0.49 ppm) was applied.

The radiation 1nten51ty, spectral distribution and exposure time under experimental conditions would
match natural sunlight exposure during the month of June in Painesville, Ohio. Additionally, dark
control samples were incubated in parallel.

Duplicate samples were processed and analyzed 0, 3, 7, 14, 21 and 30 days after treatment (DAT) for
both irradiated and dark samples.
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Mean material balances ranged from 96.4 to 104.7% of applied radioactivity [% AR] for all samples
and averaged 100.2% AR for both irradiated and dark control samples.

FOE-thiadone did not photodegrade under the test conditions. &@
I MATERIALS AND METHODS & @) & &
SIS N &
A.  MATERIALS - &@ O
@ A L AR
1. Test Item %, § K\ (g}&\ﬁ %\
[thiadiazole-2-'*C]FOE-thiadone @@ \y;\ @7& ©\ é@ %,
Batch No: C-784 > O O N
Specific Activity: 10.88 MBg/mg (50 @nmpl,@sz,%@apm/{ © @
Radiochemical Purity: 95.3% (HPLC/radloﬁectleQ\ N @

2. Test Buffer @&ﬁ @ @Q K© > @

A 50 mM phosphate buffer with a pH ofﬂ was $ed fo@% study. FOE#@hiadone was found to be
hydrolytically stable at this pH value. Tl%buffer utlon@as stefilized, before usg;

D
B. STUDY DESIGN @Q § (f’@ & °\© @)@
O RN @@ § e
1. Experimental Conditiorns é}ﬂ > \\

Static test systems were used, c}ns1st of flint glassgg(?mple jars (v @w 59 mL) filled with 10 mL
buffer and equipped with que s&ew c;ﬁss? fittedwwith, Teflon. &rs (dark control sarnples were
additionally wrapped withgfoil). dpr th@radla@d sam%s the&gps of the sample jar caps were
previously cut out and_a>quartz@isk WY attached w1tue Teﬂon liners were also cut out to
leave an O-ring gaske@mce a&prehr&nary study 1nd@ ss of radioactivity from the pH 7 test
systems, no trapplr% stem was ¢ @oyed VO]H% int @eﬁmtlve study.

@

The study appliéation rate (SA f FQB- thlad@e 0 49 mg/L (£ 0.49 ppm), based on one-half
the appllcatl@ate u§e for gli\e aque pho%ysm ss@ of flufenacet (KCA 7.2.1.2 /01).

The application s%@lon Was reared in a@eto itrile. 50 pL of the application solution were applied
drop wise onto ﬂae b esp fite te ystems using a gas-tight syringe to yield the test
solution (ﬁn acet 11e \z&o cen 10n < 1%) After application, the DAT-0 samples were
immediate rocﬁ T]g&remal tes stems were sealed and incubated either under dark or
irradiated conditi

\
@
The ireaghated test sy! s were incub @d with a 12-hour light/12-hour dark artificial sunlight cycle
for 3 W ays¢5 in a wggter bagh placed in a solar simulator containing a Xenon lamp simulating
natural suﬂ%lgg eli ht@lssm as filtered with a 290 nm cut-off UV-filter, which eliminated all

wavelengths < nm. Ahe intensity of the Xenon lamp was continuously determined using a
radiometer. TRg radiation int@isity, spectral distribution and exposure time under experimental
conditions would m@ natural sunlight exposure during the month of June in Painesville, Ohio.

The dark control teés@{?systems were incubated in the dark for 30 days at 25 + 2°C.

2. Sampling

Six sampling intervals were distributed over the entire incubation period of 30 days.
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Duplicate samples were processed and analyzed 0, 3, 7, 14, 21 and 30 days after treatment (DAT) for
both irradiated and dark samples.

For each of the samples, duplicate sterility checks were performed durm%@eparatlon of the test

systems. The agar plates were allowed to incubate at 25° C for 7 days, be& thew%re checked for
colony growth. @ @@)

: & % S
3. Analytical Procedures D & \°\ %Q
At each sampling interval, duplicate non-irradiated and 1r§%@~ted €3t systéms werg's mové%lsfrom the
environmental chamber or photolysis apparatus. @@ O\ N (@T @‘} .

<A

The entire content of each jar was transferred to gradpated cyl@ers and@t?he V@me recorted. For
irradiated samples the probe and the sample jars were ripscd with\d=smal ount ol. The

rinses were added to the aqueous sample in the gr@ated@mdﬂx@md the to al V&@ne wecorded

The test solutions were characterized by hqu 1nt1 on c 1ng ]@C) ang@IPL@dlodetectlon
The limit of detection (LOD) for the HPLC/@odete od Was 1 5%

The identity of the test item was eluc1da@bby H&-M&@ @ \v\y @@

As only minimal degradation of th@%‘c 1§ wa@bsew@m sterife a%g@g,ls buffer (pH 7), no
photolytic half-life was calculated N @ @

' §SUL{S AN@ISCL@SION
A. EXTRACTION A@’ QU@@TI@&HON OF RAQ%AC{%’ ITY IN SOIL SAMPLES
P & o O
Table 7.2.1.2- 1 sum@?lzes the de adatlog\gof [th1@zo e@‘4C]FOE -thiadone and the formation
and degradation of it6X @. egradatlon pragducts da fun@@n of

Table 7.2.1.2- 1: Degra@tlon @E one } ueouguffer (pH 7) under Photolytic Conditions
fro

\ (an@sls obtaiéd e Integr d H@C Chromatogram '; mean value of duplicates)
% DAT
oQompound Me 0 3 7 14 21 30

Fo%-\\fgiﬁadon@ @@ irradiated | @y, | 98.6 [ 99.3 | 99.8 | 100.0 | 100.0
v, | Mark ] 971 ] 989 ] 993 | 99.0 | 98.9 | 100.0

(iradiated)| na. [ 09 | 04 | nd | nd | nd

l”tlﬁ ﬁn lml@ltY) dgks [ 12 [ 10 [ 1o ] 11 ] 11 | nd
§ Reg #&9 @ | irragjated [ n.a. 0.3 nd. | nd. | nd. | nd.

(foggificatioampurit§) Ndark 18 | nd. | nd. | nd. | nd. | nd.
Unidentified @\@ .| Titadiated | na. | 03 0.3 0.2 0.0 0.0
adioadgivity N7 dark 00 | 00 [ 0o [ 00 [ 0.0 | 0.0
Ma@alB a}\l)ces @y |drradiated | n.a. | 104.3 | 101.3 [ 100.5 | 964 | 95.0

é dark 104.7 [ 101.5 | 98.2 | 101.9 | 100.7 | 97.2

DAT: da@fter treatment n.d.: not detected n.a.: not analyzed
!'Since virtually all of the applied radioactivity was recovered in each photolysis solution, the
percent degradation product was obtained directly from the integrated HPLC chromatogram
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B. MATERIAL BALANCE

Mean material balances ranged from 96.4 to 104.7% of applied radioactivity @J)AR ] for all samples
and averaged 100.2% AR for both irradiated and dark control samples.

) %
The complete material balance found at all sampling intervals demonstrateeithat n Ngmﬁ@t por@n
of radioactivity dissipated from the vessels or was lost during processing ese&garnp %
S

C.  STERILITY (ST \\ S w

The sterility of the samples was maintained throughout th@sludy @ KK\ @7% @§>
N D o
D. DEGRADATION OF TEST ITEM i’\ﬂ@ % v § §

The amount of FOE-thiadone in both irradiated ané%%rk &%Prol :dqples Qg@yed geﬁfy co@m over

Qo

the whole study period, ranging from 97.1 to 106k0% . This, Vlrhi\tlly no rad ‘415:7 A of FOE-
thiadone was observed for the irradiated and\gdark trol @hpleS@ any sampling intervals

throughout the whole study period. @ Q S @@

Two minor degradation products were pr&%nt 1r§ath t f@radl ted and@@k samples. Each of them
accounted for less than 2% AR at DAT- ince these d&gradatl@ prodisets werédetected in the DAT-
0 samples and were not present anyy @Q m‘h\ DAT-30 1r ated dark trol samples, neither
N
@ e
\

was considered products of photolys@ S

N H§» C@NCL@;ION@
FOE-thiadone was stable to %otode@aﬂo@der thievtest C@ldlthI@@

o S O x, © @
©©@%%@@%Q@©
@@\}@
IR
SR 2 SR OENEREN
/\O©©©\@7%
AN
&%@@é&
@@@©§§
N
SRS . O
S © O N
@@Q@@&Q\@J
@QQ@\©
§ &
S



B
: Page 207 of 238
Bayer CropScience ARESO
R

2014-03-19

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

CA 7.2.1.3 Indirect photochemical degradation

On request of the US Environmental Protection Agency a study for the determ@%%on of the photolytic
route and rate of degradation of FOE-thiadone in natural water has been pei%form%emd 1s&ubmltted
within this Supplemental Dossier for the flufenacet renewal of approval. @ Q ©9

Q @
3 201 S

Report: KCA 7.2.1.3 /01; , H. P.;

Title: [thiadiazole-2-"*C]BCS AA41715 (F O 43—th1a one)\ﬁlotot@lsforlﬁaﬂon in
natural water % %

Report No: MEF-09/506 @@ \© ﬁx \@ %) .

Document No: M-404931-01-1 % v § § &

Guidelines: * EPA Ref: Subdivision N, Guld@ne Sn 16d2 (@)
* Japanese MAFF New Test @ehné&& Nou%an 814% Anr@ No.
 Canadian PMRA Guideline @“2 3 3@ L @
¥ D

» Commission Dlrectlve@ 3 7/E®nd 96/E&®endm@€ou
91/414/EEC (03

GLP: yes

irective

Executive Summary

O @ N,
S > & @ 9
K & SN
The photolytic route and rate of @é’grada%on of@adla®e 2- M@?FOE fhiadone were studied in
sterile, natural water from rlver@ghme @wer ex%osure sim IQed &@hght in the laboratory for

14 days at 25 £ 1 °C. & &
& R QQ
A study application rate of @ﬁng/L@as apﬁhed S N =
Duplicate test systems &adia@ ] we’%roce@d and\@%lyzed 0,1,2,6,8,9 and 14 days

after treatment (DAT), plicdte test systems of dark@trol @tnples were processed and analyzed 0,
1,2,5,6, 8 and 14 d&ys after treatm @ Q

The exposure timpe and r@atl $ nsi nder@penm@al conditions would match high intensive
natural solar ra{ tion, nd in PHoeni for 3p)days in summer.

o
Mean mate&l bal@s ra&d fr(@ 92, 6@ 98.5% of applied radioactivity [% AR] for irradiated
samples and fror&% .6 t(g%OO 2‘V@R for@rk ca&trol samples.

The max1mu@§émou@§>f iles &as 57.8% AR in irradiated samples at DAT-9. They were
identified \\ arb 0 @0 e and ¢ xide. Formation of other volatile organic compounds
was not s1 ﬁc onsti@ed by\values being < 0.5% AR at all sampling intervals. No

format 1 of Volﬁtﬁles V@S observed! in @ control samples.

The a ou OE- adon@%‘l 1rra®§ed samples decreased from 98.5% AR at DAT-0 to 20.4% AR
at DAT- 1 der dark coﬁ@hon@)E -thiadone was stable during the test period.

Beside the fo 1on o@arbo@dlomde and carbon monoxide, one minor degradation product was
observed in 1rrad1at%%amples with a maximum amount of 7.5% AR at DAT-8, rapidly declining to
4.2% at DAT-14 gradation products were detected in dark control samples.

The experimental half-lives of FOE-thiadone in irradiated samples were calculated as 5.8 days, equal
to 15.5 solar summer days at Phoenix, AZ, USA or 24.0 summer days at Athens, Greece. In dark
control samples FOE-thiadone was stable over the whole study period.

It is considered, that photo-degradation of FOE-thiadone in natural water systems contributes
significantly to the elimination of this compound from the aqueous environment.
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I MATERIALS AND METHODS

A. MATERIALS @@

1. Test Item S\% @\o @& %
[thiadiazole-2-14C]FOE-thiadone SN %@
CAS No: 84352-75-0 RS TR

D A S S
Batch No: KATH 6249 @ N Q . %
Specific Activity: 4.28 MBg/mg %, § K\ (g}&\ﬁ %\
Radiochemical Purity: >99% (HPLC/radiodetect N @7& ©\ é@ o
%y
2. Test Water & ©@ @ @® @© §

S
Water from the Rhine River (see Table 7.2.1.3- @Was a}lpled%%a d1sta%ce of@out @ from the
river bank in a water depth of about 10-30 c¢m,, The R1V S we ownsand re rents typical
natural water in agricultural areas. The amou § ial isGn a ra at d@ not influence
Van

the irradiation due to UV absorption in thﬁ t > 290 nm. wate@vas filtered and

sterilized before use. @ % @
Table 7.2.1.3- 1: Physico-chemical p{@rtles@test soﬂ§ ‘&,@ Q\ Q@’@
ORI &g L @
Parametes N R O /(\@ Résiilts / Units
Water Designation s © @? S fr\& S, Rhine River
Geographic Location 4 &
km ©© @ N .G \QQ 717 - 718
City @ @ & o % Monheim
State N & V © @@ §\ North-Rhine Westphalia
Country ©© @$ g\\a ®© éﬁ Germany
pH'! O & N & & L 8.0
Suspended Sekjds [mg/E] | 7 N ° 130
Total Evapbgation Re &ﬁdues [mg/L]' O Y 370
Oxygen Saturatipht 22.55€ [%] &7 o9 95.3
Conductivity Ep@%m] ! N @ 529
Total Orgaxg\\h%Carbo@g/M@ & Q 2
Water Hafeess [ @@ﬁ] &&‘y D 10.5
Total Pgsphordliy [mg/ly, & | © 0.0815
Tothitrite @ﬁNitrat@fmg/L@ Ko 3.1

°

W
! measur€hafter sappling @ @)
% § N

B. STUDSIG’@

1. Experimen@Conditions

Static test systems were used, consisting of quartz glass vessels (50 mm x 26 mm x 16 mm), each
containing 20 mL (main test 1) or 19 mL test solution (main test 2). A glass neck was attached to the
test vessels. Results of preliminary tests indicated the formation of volatiles which did not adsorb to
soda lime or polyurethane. Therefore, the test systems for irradiated samples were either equipped
with a solid trap attachment for collection of carbon dioxide and volatile organic compounds (replicate
A) or sealed with crimp caps to allow for analysis of the headspace e.g. by combustion (replicate B).



B
: Page 209 of 238
Bayer CropScience AR
R

2014-03-19

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

Test systems for dark control samples were closed with glass stoppers as no formation of volatiles was
expected.

9
The study application rate (SAR) of FOE-thiadone was 0.8 mg/L, chosen with respect to the water
solubility of FOE-thiadone and the limit of detection of the analytical meth@%s N & @

The application solution was prepared in acetonitrile. 540 pL of the app @ﬁon tlon ere a gd to
540 mL of sterile, filtered natural water to yield the test sqlution ( it nitrile nce@ratlon
0.1%). After distribution of the test solution into the test els (main te‘s‘g the@)AT (‘samples
were immediately processed. The remaining test systems\z«\yjere e1§§ eqqg%ed Wi trap«;g}dchments
or sealed with crimp caps and incubated either under irradidted o& ark c@g 1t10§ @ n,
Due to the non-sufficient material balances foundcfpr th @adl d sa g
irradiation experiment was repeated by exposing th&dark Q@t’rol samples &f mai

test 2). For main test 2 all test systems were seale wrlmp caps to ﬁllow f@l
headspace by combustion. @V\ﬁ N @@ K Q
The irradiated test systems were incubated urder cont%uo adiation for@ days 4035 + 1 °C in the
Suntest unit containing a Xenon lamp sé%l\ating@mral i ght@ﬁe llg@ emissfgn was filtered with

a 290 nm cut-off UV-filter, which eli ted all wavelengths €290 niw. The itinsity of the Xenon
lamp was determined at study startCy using an irrgdiance.sensor. @ie exposure time and
radiation intensity under experimenfl conditions would méic hn@inte}ns@e natural solar radiation
found in Phoenix, AZ, USA for 3 ays @umme& © & \\

o

AY
The dark control samples wge incubated foé4 day@ in a cl%atlb@amet protected from light at

25+1°C. Q L .
&L S =
2. Sampling < @ Y © @ &\
Seven sampling mte s were distri w ed oV, he e 1n010n period of 14 days.
Duplicate test systems o 1at wer oces and analyzed 0, 1, 2, 6, 8, 9 and 14 days
after treatmen,t ain test 2) hc est s@ems @f dark control samples were processed and
analyzed 0, & 5, 6§and Kdays tre@ent (n@n test 1).
Sterility checks 0’& e test systems as W surements of the oxygen saturation were performed

at DAT-0 and DZ&T 14 @mal st 1 ar@ DA 4 of main test 2.

3. An@;tlcal @cet@ges § <&

At each amphn @terval@uph test %tems of irradiated and dark control samples were removed
from m\‘) ntest nit o@qe ehmatlc che&

Prior to o %@ng an@rad stem equipped with a trap attachment, volatiles possibly still
present in the headspace were tra&&erred into the trap attachment by a gentle nitrogen stream. Prior to
opening an ir@ ed tést sysg§§n sealed with a crimp cap, the headspace of the test system was
carefully sucke thro%h an oxidizer oven for about 1 hour.

After sampling of‘@iie volatiles, the test solutions were directly characterized by liquid scintillation
counting (LSC) and HPLC/radiodetection. The limit of detection (LOD) for the HPLC/radiodetection
method was 0.4% AR. The amount of volatiles was determined either by LSC (test systems equipped
with trap attachments) or by combustion/ LSC (sealed test systems; volatiles were detected as carbon
dioxide).
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The identity of the test item was elucidated by HPLC-MS(MS). Carbon dioxide was identified due to
its adsorption to soda lime and carbon monoxide was identified due to the positive results of an
indicator test tube (color change). 9

@

4. Kinetic Evaluation °\% \ S

S)
The degradation kinetics of the test item was determined for irradiated sa (} les 1 g Sl%ﬁ ﬁrgt%&ﬁer

kinetics. Input datasets were the mean residual amounts found at each,sampli terval aindpst 2).
DTso values were calculated from the resulting parameters, kinetic evalﬁgtlon wad perférmed for
dark control samples, as virtually no degradation of FOE- t@adons olqi&wed Q@f theg\@}ole study

period. @ \ S ©\ <) o

g N
I RESULTS A@ DI@SSI@V > @© @@

A. EXTRACTION AND QUANTITATIOI@)F }IO&QTIVEY IN PLES

Table 7.2.1.3- 2 and Table 7.2.1.3- 3 summ: rad of {Radiazofda- 14@OE -thiadone
and the formation and degradation of its deg atlon p duc@m 1rrad1ated a@dark ol samples as

a function of time.
& @ @ @ %
Table 7.2.1.3- 2: Degradation of FOE<hiddong.in Natul%l Wate\\g@nde@otoly onditions

main test 2; mean @es of licate
( & % @§ N
S DT
Compound .. 2 & 1.2 |A6 |8 9 14!
Volatiles 2 Spa. |Ob.5 123 | 40.5Q) 49.7 | 532 18.7
FOE-thiadone O . 098.5 Y 88.9 794%/ 458 37.4 349 20.4
Unknown #1 & o] nd)| 14 2.3 ) 7.5 6.3 42
Unidentified/Diffuse 2 ~D <
Radicactivity @ <, 0o | 00 00 f504 | 05 | 07 | 11
Total Residues in st Solution [ 98.5 < 90.0F 8149] 52.1 454 | 420 | 257
Material Balances ff\\\ i) 98 963" | 937 [ 926 | 952 | 952 | 444
S
DAT: day rtreat ¢ t n.d.: no@ted n.a.: not analyzed
I'The dr the mateyial ba&se at 4 was-gaused %,_, eak in the oxidizer. However, this loss did not
1nﬂuence the dlS ution o d10act1 y in sol on and thius, the results of DAT-14 were also used for the final

evaluation. % N
2 Sum of car 1 Xi carb onox1dg ther vialitile organic compounds were not detected in significant
amounts i P pfigs of trﬁggattach s fro&rradlated samples of main test 1.
SN O
Q" O N

%

TE IS
§ &
S
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Table 7.2.1.3- 3: Degradation of FOE-thiadone in Natural Water under Dark Conditions
(main test 1; mean values of duplicates)

DAT @
Compound 0 1 2 5 6%, 8, 14
Volatiles n.a. n.a. n.a. n.a. . @fm. @.a. 9
FOE-thiadone 100.0 | 100.1 [ 99.6 | 99.6 [C80.2 £.,1002| 99.7 Y
Unknown #1 n.d. n.d. n.d. n.d. o o nd. | n.dg §'> n.dy
Unidentified/Diffuse N Q |.
Radioactivity n.d. n.d. n.d@ n@ J&% f%%) %%.
Total Residues in Test Solution 100.0 [ 100.1 %@6 . 99.6 [« 100.2 o T00.2 ¢ 99.7
Material Balances 100.0 | 100.1 9.6 $.99.6 907100.23) 1002>] 9974
@ Yo N

DAT: days after treatment n.d.: detecb&dﬁy §@n.a.: n%c?naly%dﬁy

B.  MATERIAL BALANCE “ § & O A

Main Test 1 § Q Q@ S @ @@

N S v
For irradiated samples equipped with %e soli«@%‘ap affachmefits, the“materi {Zbalances were not

sufficient due to formation of VOIaﬁlé& ich svere neither ad& Bed 1Q@he polyirethane plug nor the
soda lime. For irradiated samples se witlGptimp €égps thater@%balan@@ scattered from 21.1 to
99.9% of applied radioactivity [% AR]. ' O\% @ RN

S N
Due to the non-sufficient mategial @ces Qund fap) the i@ia‘[e samples of main test 1, the
irradiation experiment was rggeated @E"\- the @lts f@% mai%test 1 not used for final evaluation

of the irradiated samples. & @ N %\

N
Mean material balances<for darl@%tro@mple@ange @om @6 to 100.2% AR. Thus, results from
main test 1 were use%> @or final %/alua&ion of the dark rol&@qples.

Main Test 2 & S %@ @9@ %Q $

S @ N
Mean materia}Q%ancgo\ﬁor irrated @ples red fgm 92.6 to 98.5% AR (DAT-0 to DAT-9). At
DAT-14 a of th¢ymatefial bal to 4%4% ARQvas observed, caused by a leak in the oxidizer
oven. However, gh?@loss d@ not 1 ence@e dis%%’oution of radioactivity in solution and thus, the

results of DAT—]{%Vere also useddor th& final eation of irradiated samples.

SN - L .
The complqte@aterl@)@alanc?é\fogall sampling intervals for irradiated samples (main test 2) and

dark contr@amp]@ (main_test 1} deémonstyated that finally no significant portion of radioactivity
dissipated from thf©vessel&dor was) st d@ng processing of theses samples (except irradiated samples

AN
C. S LIT@AN@(YG@ SATURATION

Sterility and ox (.\A, sat@ﬁon of%w samples were maintained throughout the study (main test 1 and
main test 2). 0~ %

D. VOLATIIZZATION

The maximum amount of volatiles was 57.8% AR in irradiated samples at DAT-9 (main test 2). They
were identified as carbon dioxide and carbon monoxide. Formation of other volatile organic
compounds was not significant, as amounts < 0.5% AR were recovered in the polyurethane plugs of
the solid trap attachments at all sampling intervals (main test 1).
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The complete material balances found at each sampling interval in dark control samples and the
observed stability of the test item demonstrate that no volatiles were formed in dark control samples.

%
E. DEGRADATION OF TEST ITEM %@
The amount of FOE-thiadone in irradiated samples decreased from 98. 5%@ at D2y 0 tc@%’) 4% &R
at DAT-14. O ‘& &>
@ @ S

Beside the formation of carbon dioxide and carbon monox@o one ‘inor d%grada@%‘l pro@%t was
observed in irradiated samples with a maximum amount &91@9 5% AR at DAT-8, rapidly d%elining to
4.2% at DAT-14. & OO (@7 &

@

The amount of FOE-thiadone in dark control samp staye@nearl const@ver e w study
period, ranging from 99.6 to 100.0% AR. Thus, no egI;a ion @OE &h done @as 0 ved for

dark control samples over the whole study period @

o

were calculated using single first order (SP@) kln ble 7.2.1. 3- No Kinétic evaluation

The DTsp values of FOE-thiadone in 1rrad1 g @ental @d natural conditions
a
was performed for dark control samples, Q%o degadatlol@@“ 1adq&gﬁvas (@erved

Table 7.2.1.3-4:  Photodegradation K@cs (@gle ﬁrst%rder)&l@zOE@done@%atural Water

DTs0 o 2 7 DT @
(exlg(e@rlmentai)j\ o (nﬁgal{é{&io{k

[d]
% 15.5
& Séb N 24.0.( (zaenr:X eece)
& K V@ & @ \%
O | |} CONC&SI

Q
FOE-thiadone was@pidly@@gradn st nat%a w§under exposure to simulated sunlight in
oS/ BOE-t obsetved in dark control samples.

the laboratory. I\@degrac@lon %

The expen@{al h shives 1rrad§gd samples W@Z@e calculated as 5.8 days, equal to 15.5 solar
summer day Ph‘@nx A@ SA 6v24. 0 $Ghmerdays at Athens, Greece.

Beside the formation arbox1d§%’nd c@on monoxide, one minor degradation product was
observed in i&lated@mplwltlgaxm@m amount of 7.5% AR at DAT-8, rapidly declining to

4.2% at DATS14. D o

& § & Q 'S
It is condluded thiat photolytic d€gradatién will contribute to the overall fate of FOE-thiadone under
natur@um@ condl@)@l & \

Q& N @ . O
% NN
S
O
¢ w
&
@
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CA7.2.2 Route and rate of biological degradation in aquatic systems
@@’@

CA 7.2.2.1 '"Ready biodegradability" &

0

Flufenacet was stated to be not ready biodegradable. This was accepted @1 Efgg@pean @mml@on
(7469/V1/98-Final — 3™ July 2003). Therefore no additional study wa@perfor@d fo#ﬁge ﬂl@ﬂacet

renewal of approval. O A \ é B
@ STENRN X ~
CA 7.2.2.2  Aerobic mineralisation in surface éﬁr o © KK \@ é)ﬁ%
oo %\ @7 @ @ .

Y
According to regulation (EC) no. 1107/2009 the fate@f an a@e su@tance en @@@e
addressed. In case of flufenacet this data requirgtnent will be mst by tﬁe stu% KC

conducted according to the Canadian guideline T-13 55©\ %\ & Q

%o Q W
The statement KCA 7.2.2.2 /02 evaluates the &sSenti prerir@ggtal fiets of the study KB'A 7.2.2.2 /01
in comparison to the requirements set by D Test guideline No. 309z1d demonstrates that the
study KCA 7.2.2.2 /01 is suitable to add;gs the of nacetQn opemyater @€required according

to regulation (EC) No. 1107/2009. Addifionally, a re-evéluatio RICA 7:2:2.2 /0338 the residue data of
study KCA 7.2.2.2 /01 was performe(@o @e cu@snt guléine requireme@ss.

©
Report: KCA 7.2.2. 2%9 — S. L.; 1995
Title: [phenyl-U=X F% 43 @etermﬁ@tlon @ero ic Aquatic Biotransformation
at 25 C%[
Report No: BR10696 & \ %\
Document No:  M-002210-01c} %
Guidelines: C@aadla&@uldehYST 1@55 @@ §\
GLP: e o

S
S o T
&
Executive Sumlé)ary @ % @ %
The degra $ y -UL- 14C fenacet un eroblc conditions was investigated in one
natural po ate er ndar ly 1 1ng rne (16 h light, 8 h dark) in the laboratory for

368 days at 25 £ 4\

e
Fres %ter P K Sourc%/ Dissolved Oxygen pH
& @'ﬁ M @@ & (mg/LJ
Q)Branc;@ ~S|  Bianchton, Ohtario, Canada 9.6 7.5

KN N
The t@onc@m‘uo ﬂufegacet ng@?:% mg/L.
Duplicate t’gst systems Wer%roce and analyzed 0, 4, 7, 15, 29, 60, 95, 188, 278 and 368 days after

treatment (DA ter1@1est systems (one replicate per sampling interval) were processed and
analyzed in pa v

Mean material bal@es ranged from 96.8 to 109.6% of applied radioactivity (% AR) for non-sterile
samples (mean of duplicates) and from 98.9 to 108.2% AR for sterile samples (single replicates).

The maximum amount of carbon dioxide formed in the test systems was 3.0% AR for non-sterile test
systems and 0.8% AR for sterile test systems at study end. Formation of volatile organic compounds
was insignificant in non-sterile and sterile test systems as demonstrated by values of <0.3% AR at all
sampling intervals.
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Residues in water stayed nearly constant over the entire incubation period, ranging from 96.9 to
108.4% AR for non-sterile samples and from 98.9 to 108.2% AR for sterile samples.

%)
The amount of flufenacet in non-sterile test systems decreased from 99.8% A @ DAT-0 to 92.6% AR
at DAT-95 and further to 57.4% AR at DAT-368. The amount of flufe c ﬁle test systems
stayed constant from 98.9% AR at DAT-0 to 101.9% AR at DAT-95 aecrea to 951%

DAT-368. % §

Three degradation products were identified in non-sterile t@ystems durlﬁgﬁle stt@l F O‘anxalate
(max.4.9% AR at DAT-95 and 24.0% AR at DAT-368), EQE sulfQnic a not cted p'to DAT-
188, max. 8.6% AR at DAT-368) and FOE alcohol (ma Q. 6%-AR at % A%AR at DAT-
368). In sterile samples the degradation product FO&%}cohﬁwas 1d@ﬁﬁe ith x§ ts of
6.8% AR at DAT-368.

The calculated half-life of flufenacet under aeroblc as d%‘éondltl&ns in nterllst systems

and 2212 days in sterile test systems, assumin st or ine @7 @
1. MAZI“\@IALS %VD&TI;IQDS v
@
A.  MATERIALS % S o
SIS ~ ROES
" o & L N @
1. Test Item O % Q X .9
Ro N ©) O A

[phenyl-UL-"“C]flufenacet @ ¢ N S
Batch No S 84 %@ Q @
Specific activity 2o 717 MBg/mg{& 66.5 FCi/mnfot)
Radiochemical purity N L >9 5

& K R

NN
\%
2. Test Water ' & 9 @%

© % @
Natural unfiltered @er from a f @ nd Bra@on/St George Ontario, Canada (Table
@ (&u b

7.2.2.2- 1) was sampled @ el@x the surface. After sampling and shipping
(3 days) the wat@was s@red i in or at

For controﬁglpl Qn al Wa@ wer@rilized Water characterization, including the
determination of s&ﬁended sohds was pei rme%)rlor to sterilization.
v\g @ N Q
© @ Ro
s F LSS
Q © O 5
D G e Y@
TE LSS
S < o
S
d >
&
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Table 7.2.2.2- 1: Physico-chemical properties of test water

Parameter Water @i’@
Geographic location . S o

- city Branchton /St. @mge @ & &

- state OntariQy @

- country Canéda @’ 0% N
Total alkalinity as CaCO3; [mg/L] O 230 R 7
Total Hardness as CaCO; [mg/L] @ 329 - v N
Suspended solids [mg/L] Cy © 8.3, ‘O A
Dissolved oxygen [mg/L] @ 9.6y O NS
pH ) 75 O I o>
Specific conductivity & N 800 o7 I
Microbial biomass [cfu/mL] no@terllwater ° g@le Q)!J
7 days prior study start 3 @ é X 0%

DAT-35 Q @ S f@@
DAT-278 0x10°73. @ 3.3%10?
DAT-368 &\ 1.7@&03 / 3&@0 ((\% @0 x 10?
& (RN Q@
n.a. = not analyzed, n.d. = not detected@Q § %AT: da@fter tQa ent @
cfu: colony forming units © N % Q X .0
& ‘2’\0 N @) &© \\
B. STUDY DESIGN N §) é t’\g@ Q @
1. Experimental Con@ions S S R °\©

S
Flow-through test syste e co %tlon b v olaﬁiﬁ)roducts were used, consisting of
sterilized Erlenmeyer @ks (V«Qlume 250 mL fitted a glass Dreschel cap having inlet and outlet
ports for air excha @ he flasks ted olatilgyfrapping trains and to a vacuum pump,

which provided a ofCair thr@%gh yste&fo a@ximately 30 minutes daily at a rate of
approximately lag 2 bgb@s p@cond e te@ ssels Were connected in parallel to a trapping train

and trapping Vials for golection of volatile organ conigobunds and carbon dioxide.
£

it i

%

5N
Each flask \%S ﬁll@@mth 159 mL o@nher s@rlle ornon-sterile pond water.

The study appl&%tlon rate (SA@was bgs@epd on &ingle field application rate of flufenacet of 1 kg/ha,
resulting in a SA 23 mg/B Q

D
The apphc@on s@on % prepayed 1n%%§2ton1trlle 1.5 mL of the application solution was applied

drop w1s%to thelyespective test @/sten;gsmg a gas tight syringe. After application the test vessels
were @w

nect@to the, -th@ugh SN

Q
The test sygg;e ere 1nc@ted er aerobic conditions under a daily lighting regime of 16 hours
light and 8 hour k (l 1nten sity ranged from 7.3 to 7.5 W/m?) for 368 days at 25+1 °C in a walk-
in climatic cha ratlon Wits provided to the aerobic test system by daily purge. Water levels of
all test systems wer n1t0red throughout the whole incubation period of 368 days and maintained if
necessary.

2. Sampling

Ten sampling intervals were distributed over the entire incubation period of 368 days. Duplicate non-
sterile test systems were processed and analyzed 0, 4, 7, 15, 29, 60, 95, 188, 278 and 368 days after
treatment (DAT). One sterile test system was processed in parallel at each sampling interval.
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The traps for volatiles were replaced at each sampling interval and additionally at DAT-153,
215, -243,-312 and -337.

Aerobic plate counts were performed to estimate the size of the microbial p&@latlon 7 days prior to
study start, at DAT-35, -278 and -368. N ~ &
N @ O @@)

3. Analytical Procedures @@ @ % X

At each sampling interval the test system were aerated @f appr&ima&é% 30 @%mteszﬁor to
disconnecting them from the flow-through system. Afte ds theMest Vessels w e sw‘zi\jﬁed gently

and an aliquot was submitted for microbial enumeration, @qen app ablgg \ ((’@

%
The residual water was characterized by (@Mﬂ sC y\\kilatlon cou well Qs b

HPLC/radiodetection. The amount of volatiles WaSQ I4 o 1d sc& ‘) llatlon nL@ at each
sampling interval.
”\g

The identity of the test item and its degradati %rod waséﬁmdq&@by G@I/M%%lther directly
or after derivatization or by thermospray HP -MS Q

@
The residue data for the test item were % luate@ssm&s@% fir @der k%%twsdel input datasets
were the residual amounts of ﬂufena@ ou@at each ampgpg 1nt§@ Val. Se€>Table 7.2.2.2- 2 and

Table 7.2.2.2- 3 for input values. ©© @ @
R@ULTS%\ND D%C%@ON\
©
A. EXTRACTION AND QUA@IT ’I@)N &%@RAD(%)AC']@I‘Y IN SOIL SAMPLES
Table 7.2.2.2- 2 and Tab 3 su@aarlze the degﬁdatl \Of [phenyl-UL-!*C]flufenacet and
the formation and degr ion de%datm@)rodu@ in Igm sterile and sterile test systems as a
function of time. < & @

o
S N o
Table 7.2.2.2- 2: @gradgﬁn of fliy enac Nonzgterile P, Water under Aerobic Conditions
@ (expre@ t of dpplied @aotivi Jmean value of duplicates)

Y
Compound ( cat%@ C& @ @j\ Q DAT

@ 15 29 60 95 1881 | 278 368

> A {1000 51066 cIP7.5 [:103.5 | 105.0 | 104.0 | 88.0 | 6021 | 77.0 | 572

flufenacet w,” B 99.7400108.54 1073 ©106.9 | 102.4 [ 1004 | 97.3 | 87.0 | 714 | 575
Th| 99387 | 10757] 1074 | 105.2 | 1037 | 1022 | 92.6 | 73.6 | 742 | 574

FOE oxalate O Q¥ d [ a8 [Lidd | nd | nd | 21 | 49 | 59 [ 138 | 240

(N
N/

FOE sulfofic acid @U nd. ©nd. $n.d. n.d. n.d. n.d. n.d. n.d. 6.5 8.6
FOEalggbol . Y nd | nd Y nd | nd [ nd | 28 [ 36 | 27 | 35 | 44
Unidenttfied R@/oactw@/ 2| n@ 0@ | nd | nd | nd | nd | nd | nd 1.2 n.d.
Residues in Water 99.8 @.4 107.8 | 105.4 | 103.7 | 107.6 | 101.1 | 96.9 | 100.1 | 97.8

Carbon dioxide <&’ Prna ] 00 | 00 | 00 | 00 | 02 [ 03 [ 10 | 16 | 30
N

Volatile Organic
Compounds @ n.a. 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.3

Material Balance © 99.8 | 108.4 | 107.8 | 105.4 | 103.7 | 107.8 | 101.4 | 98.0 | 101.7 | 101.0

DAT: days after treatment n.a.: not analyzed n.d.: not detected
! only one replicate was considered, as the other one was not representative due to inadvertent sample loss during aeration

2Minor degradation products were quantified if they amounted > 1% AR and were summed up to unidentified radioactivity
(unknown #1 + #2). The maximum amount of a single degradation product was < 1.2% AR at any sampling interval.
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Table 7.2.2.2- 3: Degradation of flufenacet in Sterile Pond Water under Aerobic Conditions
(expressed as percent of applied radioactivity; single values)

DAT @’

Compound

0 | 4 | 7 | 15 | 20 | 60 | 955| 188°| 278 | 368
flufenacet 98.9 | 1053 | 107.3 | 103.2 | 1052 | 107.2 | 209 | 98" | 995 | 95
FOE oxalate n.d. n.d. n.d. n.d. n.d n.d. ?}){fd. oh.d. &n.d. on.d.
FOE sulfonic acid n.d. n.d. n.d. n.d. n.% ndS nd. n.dx l'l.d;.'\\hj n.d.
FOE alcohol nd. | nd | nd | nd | o@ | o |.ind | &S | 48 | 68
Unidentified Radioactivity ' | nd. | nd. | nd. | nd [Cnd. J Wd f wd fond |[end | 13
Residues in Water 98.9 | 106.0 | 108.2 | 1032 17105.2%) 107.2D101.939104.3:5101.643102.0
Carbon dioxide na. | 00 | 00 [ 0O 00| 0@ | 07 06| 080 08
\Cfgﬁg(il?;famc na | 00 | 00 |0 %}0 0.0 | 06 Q@ @@1 0.0
Material Balance 98.9 | 106.0 | 10823} 103,235 105,29 107,39 102.2"P105.05°102.5 | 102.8
DAT: days after treatment n.a.: not @yzed X Q @td.: nof@tected
! Minor degradation products were quantified if the Eount 1% A@d we' .i\\l‘ mme@g@to uni@@ptified radioactivity

(unknown #1 + #2). The maximum amount of a sigle degradation Pro uct wagzs 1.3%°AR at ané@@mpling interval.
R $ N

B.  MATERIAL BALANCE ¢, \@ %@ ©© @

Mean material balances ranged f#gm 9680 109°%6% of a%’plied@@lioa&@%ty (% AR) for non-sterile
samples (mean of duplicates) arid fro% -9 to ¥08.2% AR for s‘@ile S@ples (single replicates).

The complete material bala@' foupdAt all s%%pliné%tew&l@lem%ﬁ‘ated that no significant portion
of radioactivity dissipate@m théessevéﬁr waé{ost du@'ng pr@ing of these samples.

C.  RESIDUES INWATER 'Y & é@}
Residues in water@ayed@éarly %@ns‘tan Qver t %ntir cubation period, ranging from 96.9 to
108.4% AR for gon-sterile sa@@s andMirom 989 to 198.2% AR for sterile samples. See Table
@
N O
g

7.2.2.2- 2 and‘Lable 7\32?2— 3 for detaits,
b

NN O
D. Vo/EsTIQQATI(@ S

The maximum&?lount arbioxidg@orme&n the test systems was 3.0% AR for non-sterile test
systems and 028% AR@or stefile test §¥ktems-at study end. Formation of volatile organic compounds
was insignifisant inai@n-sterile andﬁe tgsf systems as demonstrated by values of <0.3% AR at all
samplin§n ervalsCfee alsQ) abl@@ 2.2 and Table 7.2.2.2- 3 for details.

v
@
E. @EG@DA O@&TES%&%M
The amount of flufenacet ifQron-stesile test systems decreased from 99.8% AR at DAT-0 to 92.6% AR
at DAT-95 and her §57.4% AR at DAT-368. The amount of flufenacet in sterile test systems

stayed constan®ftom 98.9% ARyat DAT-0 to 101.9% AR at DAT-95 and decreased to 93.1% AR at
DAT-368. See also @Je 7.2.2.2- 2 and Table 7.2.2.2- 3 for details.

Three degradation@oducts were identified in non-sterile test systems during the study: FOE oxalate
(max.4.9% AR at DAT-95 and 24.0% AR at DAT-368), FOE sulfonic acid (not detected up to DAT-
188, max. 8.6% AR at DAT-368) and FOE alcohol (max. 3.6% AR at DAT-95 and 4.4% AR at DAT-
368). In sterile samples the degradation product FOE alcohol was identified with max. amounts of
6.8% AR at DAT-368.
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The calculated half-life of flufenacet under acrobic was 458 days conditions in non-sterile test systems
and 2212 days in sterile test systems, assuming first order kinetics.

%
III.  CONCLUSIONS %@
[phenyl-UL-!*C]flufenacet was degraded in water under aerobic condit@w un@a da@» ligh‘@g
regime in the laboratory. QY @

v ﬁ S
Three degradation products were identified in non-sterile tes@ystem&duri oSthe stydy: FO %(alate
(max.4.9% AR at DAT-95 and 24.0% AR at DAT-368), FO& sulf@ie aci«#%ot detected up to DAT-
188, max. 8.6% AR at DAT-368) and FOE alcohol (maxé%%cA@at DAY-95 Q@A%%R at DAT-
> O

368). %@ % & § é\f
The calculated half-life of flufenacet under aer@ woaSS d&@ condfions il@non-@ile test
systems, assuming first order kinetics. Q \\ N @@ @@
L X S
ST & O 78
Report: KCA7.2.22/02; L E-M; 2013 O 2
Title: Evaluation of Study: henyléi”C]l@% 5043~ D Otéﬁ@inat@of Aerobic
Aquatic Biotransft@n tiO@t 25°CN %@ N S
Report No: EnSa-13-0268 _© ®) & L N @
Document No: M-450131-01-1© BN R @© § o\@)

Guidelines:  + Canadian Gpidelingy T-1-255 N

« OECD Tést Gﬁine 309 & R S

* Regulation (E o. LIt 7/2@@&9 9 L
GLP: no gﬂ é Cr . S ?
N ZEEN
Executive Summary @ &@ X . © ©@ @%

The statement eva@es the esse t@} ex ent act@the study “[Phenyl-U-'*C]FOE 5043 -
Determination of Aerobic&u%@otra rma@ at2 ” (see KCA 7.2.2.2 /01 for summary) in
comparison tq\@ requirements/set b ECDQest @ideline No. 309 “Aerobic Mineralization in
Surface Wa Simulation Biodegr: on Test”.

AT Bodespgtn e & o
In study KCA 7.2.2.2 /01 the degradation’ef [Ph@%yl-UL-”C]ﬂufenacet under aerobic conditions was
investigated in_ohe nat poter @er a gtgndard daily lighting regime (16 h light, 8 h dark) in

the laboratory@f 368@ays at23* 1 °
R %) L

N
One test C(@entr ton of LS mg/Kof ﬂu&e@dcet was used. Flow-through test systems, which permit

the coll%on ofwplatiles, were §gd andithe water within the test systems was aerated and agitated by

daily @g . The microlfal actgity oft\h@éystem was proven by plate count assays.

Duplicate @sys‘cer@ Weré?ocem@and analyzed 0, 4, 7, 15, 29, 60, 95, 188, 278 and 368 days after
treatment (DAT)X teri@lest systems (one replicate per sampling interval) were processed and
analyzed in pasgilel. g

Material balances @established at each sampling interval and degradation products were identified
to the current identification triggers of 2 x >5% of applied radioactivity [% AR], 1x >10% AR or >5%
AR increasing at study end.

The residue data for the test item were evaluated assuming first order kinetics. Model input datasets
were the residual amounts of flufenacet found at each sampling interval.
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Thus, the requirements of OECD Test guideline No. 309 are fully met regarding the used test design,
lighting conditions, temperature, number of replicates, test system and traps for volatiles as well as
regarding the use of sterile controls. Microbial activity of the test systems wasfroven by plate count
assay and by degradation of the test item, instead by degradation of a referenc& fem.

The use of only one test item concentration is considered acceptable by t t1ﬁe1t co@rs a

case scenario, using a max. field application rate of 1 kg/ha, a compl scenaijo and:g 5011
depth 5 cm, bulk density 1.5 g/cm?® and thus, reflects also a v@rest casé%scenale refe d to the@metlc
behavior of the test item under the tested conditions (DTso vahyes). Q> \ % \

N QK oy
The study duration of 368 days significantly excegfiéd the max. “study &ratlo %f 90 days

recommended by the guideline. However, seven samplinig 1na1s Wit tak ithi peri@bf 95
and hence, the study was re-evaluated up to DAT95 to I@ als@jthis g&ine @quir@nt (see
KCA 7.2.2.2 /03 for summary). @ ~ Sy @

N
I &)NC@IOD@ é & A

Considering all results of this comparison t@no‘uﬁe@w o p1n10n tha@he re-@ uated aerobic
aquatic biotransformation study of flufen %t (see CCA 7 r sug! ary) suitable to address
the fate of flufenacet in open water as reqﬁ%)lred ac rdln& % No, @ 7/20009.

@

S &**@ @Q &
/\o

(@
Report: KCA 7.2.2.203; M K.: 2014,
Title: Kinetic Ev§h1at1 r Calculatin ﬁned@alf lifg. Times of [Phenyl-UL-

YCJFlu acet i atur& gNEer A@gordmg@ OCUS Kinetics Using the

KmG INS
Report No: 3 & @ \%
Document No: 821 @}
Guidelines: CUS kmet 200@01 DY
GLP: Qo & x Q

@ ‘“OF’” K Y N
Executive Su aryy\g % @© Q @

According to &regu@ (E&IO 1@9/200@16 fat%§ an active substance in open water needs to be
addressed. In cageyof flufenace 1s d \req ement will be met by the study KCA 7.2.2.2 /01,
conducted acc ﬁg’mg to@é Can wideline ©1-255. The test duration of this study was 368 days.
However, acc@dmg OECBwtest eling=No. 309 the duration of the test should not exceed 60
days. Onl the ada’ggn of thiestest i€ has started within the first 60 days of the study, the
duration can be eékiended@d a mum®ef 90 days. Therefore, the residue data from this existing
study re-evatuateypp to DAT-954p meet the current guideline requirement and to derive half-
lives Yot flufefiacet. This ap \\. chw @already outlined in the statement KCA 7.2.2.2 /02. The kinetic
analysis w@erfer SGQ are KinGUI 2 according to FOCUS kinetics (2006, 2011) *4.

Single first O@SF(@was he most appropriate kinetic model to describe the degradation of
flufenacet in t tes‘%fl pond Water (Ontario lake) in the laboratory under aerobic conditions at
standard daily 11ghtl@> egime (16 hours light and 8 hours dark) at 25 + 1 °C.

The calculated half life of flufenacet in the natural pond water test system was 618.3 days.

L. METHODS

Residue data up to DAT-95 from the aerobic aquatic biotransformation study KCA 7.2.2.2 /01 were
used for re-evaluation. In this study, the degradation of flufenacet in unfiltered and non-sterile pond
water was studied under aerobic conditions at standard daily lighting regime (16 hours light / 8 hours




B
: Page 220 of 238
Bayer CropScience AR
R

2014-03-19

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

dark) at 25 + 1 °C for a total incubation period of 368 days. No soil or sediment was added to the test
systems.

The kinetic analysis was performed according to FOCUS kinetics (2006, 20% 4 using the software
KinGUI 2 with four different kinetic models: single first order (SFO), ﬁrs order Wl’tl compartment
(FOMC), hockey-stick (HS, DFOS = double first order sequential) an@oubleﬁrst order pa@@l
(DFOP). Model input datasets were the residual amounts of flufenac eac ephc&gg
system at each sampling interval. The initial recovery at SRAT-0 @gas in&uded i the drameter
optimization procedure, but for optimal goodness of fit, the@alue was allawed to mate by the
model. Values between LOD and LOQ were set to the sureddlues %@}I smg’@’valu <LOD or
non-detected (n.d.) were set to 0.5 x LOD. If they becg9 < L&D / ngfor a sgeond gigde the carve
was cut off until a subsequent value >LOQ occu Th data set was @ncate@at 954ays of
incubation according to OECD test guideline No. 3& d ba@éd on &@eme&CA 7922 @

The most appropriate kinetic model was selec% e b % of a_detaileds statisfipal analysis

including visual assessment of the goodness @s?cm -s€a ed n@ crlte@n t-@ significance,

correlation analysis and standard deviation. DTso lue Q re calc latec@om th@yesulting kinetic
arameters. \ v @

@
@1 RESU%TS 2 S &

The single first order (SFO) was tl@most a@)ropgéj@ k1n@<@; d@ to d@@c@rlbe the degradation of
flufenacet in the natural water teg@system@nder agrobic &)ﬁhdltl&l@ Ta&&7 .2.2.2- 4 summarizes the

results of the kinetic analysis. o @ 2 Q
Table 7.2.2.2- 4: Kinetic parametergjor the&grada&% of ﬂ@nacet {a'natural water test system under
aerobic dltl?%gacco@g to FOCUS ! ' @
Test Km@c Tso D'@Q c{l error t-test Visual

System ( Mottel 2 [days] | [days] @ [%] Assessment 3

Ontario lake X @ N >
: +

bond-water sys tem@ SSFOS | 683 §\%OO§ 2.4 k: <0.01

I The existing stady was re-evatuated &B&o DATS, t(@neet the current guideline requirements
2 SFO: sin tst o O N\ S
= g(& S W

3 Visual assessme N o
N
@ © N
S G con
@ & 1. CONCLUSIONS

Q
The calculated ha@fe of&lfena@ in natyral water sediment system (Ontario lake) in the laboratory
undm@blc ceaditions at stahdard @W lighting regime (16 hours light and 8 hours dark) at

25+ wa@18.3 S N
N @ @)

The resultsare in ded infhe su@ary of the route and rate of degradation of flufenacet in water and
sediment given &\ ectiomCA 7.2.

@
S
@
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CA 7.2.2.3 Water/sediment study

The route of degradation of flufenacet in water/sediment systems under @i?oblc and anaerobic
conditions in the dark in the laboratory was evaluated during the Annex I InClusion_and wa&accepted
by the European Commission (7469/V1/98-Final — 3rd July 2003). The fo@vmg Lﬁhes 4 1ncl@@d
in the Baseline Dossier: @7‘& AR

. & Q)

Year | Documiént No
1995 ASM-002215-01-1

, 1995 [ M-082313-01-

W. 1989 [ Mep04595Q1-1

@ I @

A\

No additional studies are submitted within this S%pp@ntal Dossier for the @@enac@ renewal of
approval. However, updated kinetic evah@ens ofSthe d@grad%‘g\i},{@ behdWior flufenacet in

d

water/sediment under aerobic conditions in ark @the ratory have @en per ed according
to FOCUS kinetics (2006, 2011)%* to &enve ]Qnetlc eters su1;gi@£ for_trigger evaluation,

Annex Point / Reference No
KCA 7.2.2.3 /01
KCA 7.2.2.3/02
KCA 7.2.2.3/03

modeling purpose and environmental r1s%%ssessr@1t & @Q N (5@@
NS e &
O < ©)
Report: KCA 7.2.2.34; K&%M O
Title: Kinetic Evaluatio

t51

egr&datlon épd Dlss@au:‘ﬁehawor of Flufenacet and its

Degrada&\\'?n Pro i ;e; Z\gl%dlme%Syste asAccording to FOCUS
00 N

Kineti sing] RN
Report No: Enﬁ%& & & @ \%
Document No: 84 1 @

SN
Guidelines: ©§®CUS kmetl@&(m%%l )20 S 6@
N
N

GLP: PO Ao @ &
Q N

Executive Sur&l%)ary \y;\ R

A kinetic alﬁeﬁls @mdu ta fr two ObIC yxgﬁer/sedlment degradation studies M-002213-01-
1 (Baseline Dossier, 2 3 / dM-004595-01-1 (Baseline Dossier, KCA 7.2.2.3 /03) was
performed with the soff I2 3%%01‘(11 o FOCUS kinetics (2006, 2011) ** to derive half-
lives for ﬂuf@’cet a dggra at pro ts FOE methylsulfide and FOE-thiadone, which are
suitable forgpdeh urp@{\@ and tﬁr evaluation.

Single fist ord QSFO) was tﬁg mos&approprlate kinetic model to describe the degradation of
flufer, .;\ for oth m @éhng rpos% SHd trigger evaluation in a total of two tested water/sediment
syste s under erob ondl@ s m t@p dark in the laboratory at 20°+ 1 °C.

the entire systgpy; 58.7 0, 46-9 and 23.8 days in water, and 140.5, 17.6, 120.5 and 47.9 days in
sediment. &

The calculated hal@fves of flufenacet for trigger evaluation were 90.3, 19.7, 89.0 and 38.1 days in the
entire system, 58.7, 17.0, 31.5 and 18.6 days in water, and 140.5, 17.6, 120.5 and 47.9 days in
sediment.

The calculated@§kﬂwe©7 ﬂufeﬁ%cet for modeling purposes were 90.3, 19.7, 89.0 and 38.1 days in

The half-lives of the degradation products FOE methylsulfide and FOE-thiadone could not be
calculated, since the residue values of both degradation products were still increasing until the end of
study period and just started to decline at the end of the study.
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L METHODS

Residue data from the aerobic water/sediment degradation studies M-002213-0<1}>1 (Baseline Dossier,

KCA 7.2.2.3 /02) and M-004595-01-1 (Baseline Dossier, KCA 7.2.2.3 /0%)ywere used. In these

studies, the degradation of flufenacet was studied in a total of two Watoer%edin%o systgns under
@ Q

aerobic conditions in the dark in the laboratory for up to 157 days at 20 + @ @@)

"y
The kinetic analysis was performed according to FOCUS kinetics (20087 20L1@4 usifighthe s@tﬁware
KinGUI 2 with four different kinetic models: single first oro(SFO), ﬁrst&%er m@fi-compartment
(FOMC), hockey-stick (HS, DFOS = double first order s&uentidl) an °ﬂ§loublest order parallel
(DFOP). Model input datasets were the residual amount$yof fl acet:a d its% gradatipn products
s v o LA

found in each replicate test system at each sampling irg\eﬂ@al. 2, @ o Q

©o
The residue data for the parent were pre-process@©as fol@ws: t initi&l@ecover@ at 1@-0 was

included in the parameter optimization proceduf@ but%g} optimal goodness it, t alue was
allowed to be estimated by the model. Values betw O and L@Q wegf@j et to the measured
values. All single values < LOD or non-dete (n.dgyvere seyto 0.5 LOL, If they @ame <LOD/
n.d. for a second time the curve was cut of& il a subsecﬁ valg\gﬁ LO%CHYW@ Sampling times
for sediment phases were shifted, startiig” with~gampligg”time= 0 a{, the déy of the maximum
measured concentration of ﬂufenace@l or total systém, proc@d va@@ of the water and
sediment layer were summed up and dgd for, kin@bc evalyaion. o

SN

products detected at DAT-0 werg Set to £ her&after, i%he formgtion phase of a degradation product,
values < LOD or non-detected (n.d.) @ere alsg)set toxQ, except for t st data point before the first
detectable amount of the @pectiv@iegra ion product, [Pthis data point was # DAT-0, it was
included in the fit by setti#® valu S LO@)r nor&detected}n.d.) %5 .5 x LOD. Values between LOD
and LOQ were set to measi@e V&l%. In fhe de ph sevof a degradation product all single
values < LOD or non@etected%n.d.) ere seto 0.5 x3°OD @ghey became < LOD/n.d. for a second
time the curve was@ off until a u@sigalu QLO(@curred. For decline phases at this level,
sampling times for entire@em, er a edinét wergphifted, starting with sampling time t = 0 at
the day of the Iﬁz@ximmg occu@ 0 E m@lyls ide and FOE-thiadone in each compartment.
Data sets W'@lsufgent Q&mber ofdata &ints ( after peak concentrations) were not further
RS O

The residue data for the degrada%)n pro@}t wei{?fre—pr@ess%@ follotws: amounts of degradation

processed.

A
The most apprdia}ate inetic_agddel sel@d on the basis of a detailed statistical analysis
including vis@sses&t of thie gogdriess of the fits, chi?-scaled error criterion, t-test significance,
correlation ysis @1 standard deﬁz‘n. @ DTS5 values were calculated from the resulting kinetic
parameters. ®) Q @ ‘N

@) L
ST @ \@II. RESULTS

The single“ﬂ%@ ordég()SFas oth@most appropriate kinetic model to describe the degradation of
flufenacet For m%l{ing - ose and trigger evaluation in both tested water/sediment systems under
aerobic conditioR¥. "However, ‘!é' half-lives of the degradation products FOE methylsulfide and FOE-
thiadone could®not calculated, since the residue values of both degradation products were still
increasing until the @ of study period and just started to decline at the end of the study. The kinetic
evaluation result s@ﬁ)ws that degradation rate of these degradation products are not statistically
significant by the t-test for both test systems. Therefore, SFO kinetics is not suitable for deriving

modeling endpoints.

Table 7.2.2.3- 1 to Table 7.2.2.3- 6 summarizes the results of the kinetic analysis for modeling purpose
and trigger evaluation.
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Table 7.2.2.3- 1:

Kinetic parameters for the degradation of flufenacet in the entire system under aerobic

conditions for modeling purpose according to FOCUS

Water/Sediment Kinetic DTso chi? error t-tes@@ Visual
System Model ! [days] [%] Assessment 2
NESA 3 SFO 90.3 2.2 k: Q&)m @ & ¢

BRP * SFO 89.0 3.8 kE%0.001 + @
NESA 3 SFO 19.7 9.8 <0000 | D +.S
BRP * SFO 38.1 4@ k: <6001 | © %,
° v A

'SFO: single first order é}ﬂ . § K\ (g %ﬁ

2 visual assessment: + = good N %70& ©\ @ %, °

3Nelson Environmental Study Areg (NESA) in Lawrence, Kansasi[JSA @& @ @) @

4 Bayer Research Park (BRP) in Stilwell, Kansas, USA @) Q@ @ @ @

S

Table 7.2.2.3- 2:

Kinetic parameters for the degra no@ﬂufe%\t in t&e entlrem
“w

r aerobic

' SFO: single first order
2 visual assessment: + = good

3 Nelson Environmen

O &
L Q9 L &
=

@Q®

N
tal Study NESA) n La (; % Kansas, USA'S,
4 Bayer Research Park (BRP) i lwell Qnsas N N

conditions for trigger evaluaé@ acco@ g to @CU%@ @%
Water/Sediment Best-Fit D’];so@J,; DT90 i’ error (Etest “d Visual
System Kinetic Model ! [d@f?f _{days] F% [%§ﬂ @ @ Assessment 2
NESA 3 SFO 05 | 3001.] @ k: <0601 +
BRP * SFO A%9.0 > 2957 3.8 ., Sk g001 +
NESA 3 SFO L) 192 2] 653 [ @ 9.8 | KEx0.001 +
BRP * SFO .. 3@% 4266 O 499 Sk: <0.001 +

S O @ \
Table 7.2.2.3- 3: K@@@tlc paramete or the radzg of ﬂ acet in water under aerobic conditions
@r mo e ac 1ng t CU@
Water/SedimeOnt@) Kilfetic Tso chiZ error t-test Visual
System odel ! @ [days] Jm\@ [%] Assessment 2
NESA 3 A7 SFQ N S&P 4.9 k: <0.001 +
BRP * SFO 409 6.8 k: <0.001 +
NESA 3 b SFO &2 M70 6.8 k: <0.001 +
BRP * A @ySFO & 238 12.5 k: 0.002 +
o\ @ \
1 SFO: single@t ord é § 0\©
2 visual assgssment: Q good %ﬁ
3 Nelson ironmental Stu(@Area (NESA) in I@vrence Kansas, USA
* BayefResearch@ark (BR®) in Stilwiell, Kansas, USA
S @O
NN
§ &
v




B
sayer) Bayer CropScience
E

R

Page 224 of 238

Document MCA: Section 7 Fate and behaviour in the environment

Flufenacet

2014-03-19

Table 7.2.2.3- 4:

Kinetic parameters for the degradation of flufenacet in water under aerobic conditions
for trigger evaluation according to FOCUS

Water/Sediment

4 Bayer Research Park (B

Best-Fit DTso DToo chi? error t-t@f// Visual
System Kinetic Model ! [days] [days] [%] & ., Assessment 2
NESA® SFO 58.7 195.1 4.9 kK<0.001, S+ ¢
4 @» <0.062 G
BRP DFOP 31.5 171.6 3.9 ) D ky: 0. @1 % +§
NESA? SFO 17.0 56.4 6.8 k\MOl @ n
N
BRP* DFOP 18.6 943 v 8.@© ok* 0. 18%} (},\ N
@ = NS
! SFO: single first order, DFOP: double first order in parallel X 6& @7 @ @) @
2 visual assessment: + = good ) @) @ @ € @
3 Nelson Environmental Study Area (NESA) in Lawrence, K@s, USAN, . % BN @ @
4 Bayer Research Park (BRP) in Stilwell, Kansas, USA A A @ @
NS %o N
& & (O Y &
Table 7.2.2.3- 5: Kinetic parameters for the@radat n of f] nacet in sedl t undépaerobic
conditions for modeling purpose dccordin FOCYUS
g parp ég :@0 g@ @
Water/Sediment Kinetic %Tso &ehi? erré® t-te%@ Visual
System Model ! @Q[da [% . @ Assessment 2
NESA 3 SFO D 140. [ Q k: £0.001 +
BRP * SFO ¢, 205 N s Y K0.010 +
NESA 3 SFO “s, NT17.6 & & 139 k: <0.001 +
BRP * SFQ, S 419 N 14 SDk: <0.003 +
\) o <
I'SFO: single first order gy@ @ & %\
2 visual assessment: + = goo V @) @ AN
3 Nelson Environmental St rea (NE A) in Lawrence, KansasA SN

in Stllwell, Ka '\ US \y\a @
IS o

Table 7.2.2.3- 6: Klnet1®ara for § deg@non oﬁfenacet in sediment under aerobic
confﬁﬂons fo 122e luatio cor@ng to FOCUS
AN
Water/Sedilﬁ@t @est@ y DTsiy @ chi’ Error t-test Visual
System inetic Model' [dag@? [days] [%] Assessment?
NESA3 4 KFO O] 1495 [466.8 2.1 k: <0.001 +
BRP* A @,SFO 205 400.2 7.5 k: 0.010 +
NESA? ¢ © SFO K17.65] 586 7.3 k: <0.001 +
BRP* o m\\ SEOQ o 479 159.1 7.7 k: 0.003 +
O

@

1 SFO; first order
2 visua ssess

3 Nelson Envir rnental Lawrence, Kansas, USA

4 Bayer Reseaich Par%BRP) 1&gﬁlwell %sas USA
O
v

@ CONCLUSIONS

The calculated half@ives of flufenacet for modeling purposes and trigger evaluation in water/sediment
under aerobic conditions in the dark in the laboratory ranged from 19.7 to 90.3 days in the entire
system, from 17.0 to 58.7 days in water and from 17.6 to 140.5 days in sediment.

I11.
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The half-lives of FOE methylsulfide and FOE-thiadone for modeling purposes and trigger evaluation
could not be calculated, since the residue values of both degradation products were still increasing

until the end of study period and just started to decline at the end of the study. @@)

The results are included in the summary of the route and rate of degradatlon\%%ﬂufeﬂ%(?et and its major
degradation products in water and sediment given in section CA 7.2. @ @
X
Pl

CA 7.2.2.4 Irradiated water/sediment study @©° & \ ‘&7

The route of degradation of flufenacet in a mlcrocosr@ tud @s ate (@flng Annex I
Inclusion and was accepted by the European Commls@gm (7@N I/%mal rd J@v 20(%&)@ The

following studies are included in the Baseline Dossiepy
¢ B O & &
Annex Point / Reference No z@?hor N Yeartg Docidinent No
KCP 10.2.3/01 E.  RYG. & 19@% M083412-01-1

&

In addition to the aerobic aquatic degra@%on spirdies 1@6 la tory@y@mdo@ microcosm study
with 11 microcosm test systems was per e) ed in he Netherlan@s. Measuremertf the disappearance
of flufenacet from the water phases s]@ed thétunder more rséhstlccc ditiogg,’1n systems containing
not only biologically active sedimefip but -alst dlf T ic o isms &the disappearance rate is
much faster than determined in simple water, sedlment sys -valués-for flufenacet in the water
phase of the microcosms ranged@rom 12¥to 2&1 days @pean 0&8.8 ays).

R

An updated kinetic evalua of thy deg&@atlon wehaviofiof ﬂu@lacet in water/sediment under

aerobic conditions in th rk %ndo@mcro%)sms ha% be %erformed according to FOCUS
derl

A short summary of the results of this mlcro stu@ls pro@éd b%‘ﬂgw @

kinetics (2006, 2011) % 4@ net1%&ram@rs su @t@le fq@modeling purpose and environmental
risk assessment. < @
Q
Report: @CA@Z 4 /@!} , K.; 2014
Title: @’@ Kme@ Ev. on e Digsipation Behavior of Flufenacet in Aquatic Indoor

N@%ocosm ysterfiy Accordmg { CUS Kinetics Using the KinGUI 2 Tool

Report N%% @4 4@@127 ©© @ %,

Document N0!5 78447-01-1

Guldellnes . F@US 1cs ({ 6 2@ 3,4

GLP: ((,’A
>
Executive mm@ @ ©§ °\©

A kin analy@f’s of @51due ata fr@% the aerobic aquatic indoor microcosm dissipation study
M-02841-01- @(Bas D@&er P 10.2.3/01) was performed with the software KinGUI 2
according (ﬁ OCU 2006, 2011) 34 to derive half-lives for flufenacet, which are suitable for

modeling purposes' ndt 8 er evahaation.
gp rp

Single first orer 0) Was@le most appropriate kinetic model to describe the dissipation of
flufenacet for mod@ purposes and trigger evaluation in the aquatic indoor microcosms under
aerobic conditionsGn the laboratory under a daily lighting regime (14 h light/10 h dark) and air
temperatures ranging from 15 to 20 °C using six different test concentrations of flufenacet of 0.75, 1.5,
3.0, 6.0, 12.0, and 24.0 ng/L.

The calculated half-lives of flufenacet in the tested aquatic microcosm system were 18.3, 19.4, 20.5,
14.5, 17.7 and 21.3 days using 0.75, 1.5, 3.0, 6.0, 12.0, and 24.0 ug flufenacet /L, respectively.
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L METHODS

Residue data from the aerobic aquatic indoor microcosm dissipation study M-£2341-01-1 (Baseline
Dossier, KCP 10.2.3/01) were used. In this study, the dissipation behavior of flgfenacet in the aerobic
aquatic microcosm test system was studied in the laboratory for 84 days, ag afhair t peratu&e ranging
from 15 to 20 °C and a lighting regime (14 h light/10 h dark) using six d1 ent t %once@ratlo@@)f
flufenacet of 0.75, 1.5, 3.0, 6.0, 12.0, and 24.0 pg/L. % w,

The kinetic analysis was performed according to FOCUS kn@lcs (2(%6 2 % 3,4 u@ng thez”«\sp tware
KinGUI 2 with four different kinetic models: single first ﬁ’er (SKO), fi S&order Iti-cotpartment
(FOMC), hockey-stick (HS, DFOS = double first orde@seque{ 1) agé\dou e ftirst %er parallel
(DFOP). Model input datasets were the residual am Uhts of sflufenact fou eplicate
system at each sampling interval. The initial recoggry a BAT-0was i ed @, the garameter
optimization procedure, but for optimal goodness @ﬁt thgvalue aas allotyed tosbe estimgted by the
model. Values between LOD and LOQ were set tosth asur d\value&All si valygs < LOD or
non-detected (n.d.) were set to 0.5 x LOD. If‘they be / n@ for a%@econ @gme the curve
was cut off until a subsequent value > L occ £ mos&appro iate k@c model was

selected on the basis of a detailed statlstm@ nal 51s incl vigual ass@sment of the goodness of
the fits, chi’-scaled error criterion, t- test%@i;gmﬁc@e cori@latio aly§1§§and s@ard deviation. The
DTso values were calculated from the r 1n%net1c p ametge\\g @ @

RsE?IL @

@ @ Y

The single first order (SFO) W@ the ﬁmst a proprl% kinetis models: to describe dissipation of
ati

flufenacet for both, modeling p\pos %d tregger e ion inthe @)atlc indoor microcosm under
aerobic conditions. Table 7. @%4 1 smmariges the Tesults, oﬁﬁle k;né%\lc analysis.

Table 7.2.2.4- 1: Kmet ara s fo dlss ion O@ufen Eﬁl aquatic indoor microcosm system
und@aero c on dltlo for refi d r@ and ea&gosure assessments according to

(07n @ Q @

Test Concentratm@ neti% 50 XV chi? error t-test Visual
[ug/L] &4 @Mo ays| (Q[dazs] [%] Assessment 2
0.75 °~, SFO' ¢y 183 60% 5.0 k: <0.001 +
LA N “SFO <O 19% 044 5.5 k: <0.001 +
3.0, SXFO Y | L2038 7%8.0 3.2 k: <0.001 +
60 < NEE ) 4.5 48.0 25 k: <0.001 +
12.0 % & sFe N 177 VY 587 3.9 k: <0.001 n
240D J SFO &Y 218 70.6 7.7 k: <0.001 0

@omet@e mea& @V 183

'SFO: si first o@r @ @ fz}.g\’
2 visu: essme@ += m&dium/am@table
@)

@ @ o
TS w
@ Q I11. CONCLUSIONS
The calculated

alf—l&gs of flufenacet for modeling purposes and trigger evaluation in the aquatic
indoor microcosmgsynder aerobic conditions in the laboratory under a daily lighting regime ranged
from 14.5 to 21.3 days for all tested concentrations.

The dissipation geometric mean of 18.5 days may be used for refined exposure and refined risk
assessments of flufenacet in aquatic environments.

The results are included in the summary of the route and rate of dissipation of flufenacet in water and
sediment given in section CA 7.2.
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CA7.23 Degradation in the saturated zone

The degradation of flufenacet in the saturated zone was not studied since flufen@get is not expected to
reach the saturated zone after its use according to good agricultural practices @summary of the route
and rate of degradation of flufenacet in water and sediment is given in section’CA %2 ‘and Rigure 7,2-
L CHNEAN
(S

& & A

CA 173 Fate and behavior in air & s <O ©Q L
N TN L S

Volatilization of flufenacet from plant and soil is not ex@edcar@ther fore trQi?(j)rt a@”deposiotion
of flufenacet via air are not relevant processes. Loc&D andggﬂ%bal cts @b ufelé@et vg@ not

considered since its half-life in air is < 2 days. &” Q@’ @ @ @

o @
CA73.1  Route and rate of d dt'g B O @
oute and rate of degra avl\\(ﬁ)n n air) é}g @& @@

ysfon using the

@

The degradation rate of flufenacet in air@s eva@ated ing the Anfex I :"u

Atkinson method, and was accepted by thé&European Co 10m{(7469/ 8-Final — 3™ July 2003).
The following study is included in the B%%line ]ﬁ%sier: Ig@@@l S @@
Q S 9 & &
Annex Point / Reference No © A Author(s) O ¢ Yaéar Document No
KCA 7.3.1/01 R O Ay Y95 | M-002236-01-1
No additional studies are submiftéd witlin this Suppl%/l;ental @@ssierﬁr the flufenacet renewal of
approval. O é @

N

R
éﬁ S \@ \@
CA 7.3.2 Transp@via @@ VC@ ©% @ \%

The volatilization bek@or of&ﬁufen&cet from soil ir@@ﬁel @al was evaluated during the Annex I

Inclusion and was é@epted by the Biirope Comrhission {#469/V1/98-Final — 3rd July 2003). The
following studies art inclugded in ‘@,T\B as Do@r: N)

@)) o 0/7 x @
Annex Pointy Refev\gﬁce No < “Aut s) Year Document No
TRNEVY S N LE. 1995 | M-002237-01-2
o\ °\
R @ O AN
CA733  =Local ond global effécts O
© @ TR &

Local and Sgfebal ﬁcts f flufemadet wery not considered since its half-life in air is < 2 days
(DTso =4.7h; see®1-002236-01- ,@ase@e Dossier, KCA 7.3.1 /01).

@@Q@@x NG
@)
& § ¢
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CAT4 Definition of the residue
@("@
CA74.1 Definition of the residue for risk assessment RS o &
D
The proposed residue definitions relevant for risk assessment for each co@rtm%@re the@)llow@g
@ Qy
Compartment Residue Definition< 'S A LYY
Soil flufenacet, FOE oxalate, FOE sulfonic ac1@FOE@ethyl§gl?one *&)\E thfadone
FOE 5043-trifluoroethanesulfonic ac1d@tﬁd trlﬂl@foacg% acid,_ @A
Groundwater  [same as soil @ QF D SIS
Surface water [same as soil plus FOE methylsulfidg) ECErS oD e Q
Sediment flufenacet N Q S S
Air flufenacet Q > & @V @

S
v < N
S § &« @ D
CA 7.4.2 Definition of the resndu& mon 0r1$ .

@
The proposed residue definition for moa&ﬁ%ormg 1@ﬂufega@et on@%or albgcomp@nents since none of
the major degradation products is of té@olo§l or %@otoxw 1caJ teRevan
N

<,
@%\@§©\\
\©§)©§%@Q®
&@&\Q@Q
S O o«
IS o I
& S S @
® v & QD
SEF S RS
@@\}@
"\@\@?Q@
N S o O N ©
/\©©©\@7%
A
&%@@é&
@@@©§§
SRS S
o
%©©@©©@%ﬁ\
ve g
§ &
S
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CA7S5 Monitoring data

Flufenacet and some of its degradation products are frequently on the li@@%f water monitoring
programs performed by water authorities throughout Europe. However, results from these Ig)nitoring
programs are in general not publicly available in peer reviewed literatur®ienc@> ly r€levant &nd
reliable monitoring studies found in the required literature searche@@ﬁ th er r Viewe@\gen

literature are presented here. R & \\ é N
The detected concentrations of flufenacet in surface wat%@{/ere ays%g&low tEurQéj%an Union
drinking water and groundwater limit of 0.1 pg/L. (G S N & .
D O N LN
The detected concentrations of trifluoroacetic acid ir@eean er ir@cate t esid@@«mﬂ@genic
sources also naturally sources for trifluoroacetate exast. N S &
O & & &
PO O T S
Literature:  KCA 7.5 /03; M W. 572003
Title: Entry of pesticides int0‘surfa &water@@lew @ults g& Lamspringe run-off
monitoring project @9-200 & @ N 9
Source: Peer-reviewed litgrature: £ L Q @@
Symposium Pestigide Chetnistty 22th, Placenza ltaly, Iuté 4-6, 2003 (2003)
Report No: not applicabl% %\ XN @) Q) N
Document No:  M-460945-Q121 & SN
Guidelines:  none N & 2 N
: QO . % O
GLP: no A S < N .9 €

=

>
, Q> O <«
Executive Summary § @ @) @@ &\

The article reported results of a ld—sc projﬁovereral years to measure the presence of
plant protection pr@gucts jm,surfacg™v @5 y r€gular agricultural practice. The catchment
area covers the requiremépts fo ing

g egistrﬁ’on monitoring studies with regard to size,
slope relevants¢ oppfg&g@y soil e, ff triggeringyprecipitation, and immediately neighboring

permanentl %@ter—c@sying brook. Utuder t onditi$as encountered during the project from October
1995 to Apri 1999@%, strdng pr pita@ immg?ﬁately after plant protection product application)
flufenacet was cg%ctedwi\\rgl inves@igation @eriod 2, (May 1999 until December 2001) in a maximum
concentration (%KO.W @g SN

D é@ é I @ﬁié@%hﬂ AND METHODS
AN
o &

Lo%%n/co@}y: Lower Saxony, Germany

§ O
Amdunt of wa@; area: Effluent side of the 100 ha trail area
&ulﬁvated crops: Winter wheat, winter barley, winter rape and sugar beet
Plant protection products used on fields: 32 plant protection products
History of site (crop, plant protection n/a
products):
Temperature: n/a
Precipitation: n/a
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B. Study design and methods

1. Application pattern )
Use pattern (crop, season, region....) n/a %@
BBCH stage(s): n/a o S
Application method: n/a § %@ S @@
Number of applications: 4 @ . Qy % S&
Application interval: Two application per y@o A \\ é 2,
Application date and/or season: 1999 and 2000 %, § C;%\ @X\ﬁ ‘Z”;y\
Application rate per treatment /a @@ N N ©\ @C‘J@ . o
[kg a.s./ha]: %, %\f% v @ © Q
2. Sampling @ <) @° © @
Sampling technique: Contmuo@nd Sht relal&%amphn%wlth @autom@:
samplggg devic s us @j
Sampling frequency: wergrdrawn o@r the &Q e year. For c uous
mp es tak dally a en m1 cd weekly
$ples @re pre@ed relatéﬂgsa ere taken
Q en@@r the w§f€r levse\\g deﬁ threshold.
Number of samples per site/soil t n/a § @
Sampling depth: 1&9 % @) @)

. 9 S \
Transport/storage of samplesq\ @C ur&l analy%% Q

3. Chemical analysis @ @
Guideline/protocol: é\g &© 0%& \ \f@ @
Method: @ Q VL{‘) ti- ree method: G% and LC/MS(/MS)
Pre-treatment of samples: &@ xtraction with &
Conduction: @ n/a é\o Q® é@
Reference item:<O Q° % & §
Recovery ((’@ . O -12
Limit of on; %\ ©©0.0l pg/L @@

Limit ofquiant 1@% S n/a@:\ %,
N
O @ O

% N
g@”\a o~ "N gn @q{ESULTS
1. Validity&itergj é o O\©
No critgt were%%ﬁne@ ©

\\
9 N
2. Antl@ndmg @ @

In 1nvest1gatlor<§od 2@1 05. 1%9 31.12.2001) flufenacet was detected in three water samples with
a maximum valge of %)7 ug/L@

Table 7.5- 1: @ndings of flufenacet in surface water

Sampling Period No of samples with | Maximum value
ping positive findings [ng/L]
01.10.1999 —30.04.1999

01.05.1999 —31.12.2001 3 0.07
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III CONCLUSION

The occurrence of plant protection products in the surface water corresponded temporally with plant
protection treatment in cultures. Therefore, flufenacet was detected in the secor@investigation period
in a concentration of 0.07 ug/L. o ¢ &
S @ S
v COMMENTS BY THE NOTIFI@ @7 % %

The detected concentrations of flufenacet in surface wat @n thlS%tUd %re a@ys lejow the

European Union drinking water and groundwater limit of % g/L Thus, thks stud will n&y’t\be further

considered in the risk assessment. o\ K N .
@ %, AN @ %

O F e & O

Literature: KCA 7.5 /02; -, H., LE. He O,

L.; 2002 @ & ©& @
Title: Trlﬂuoracetate in Ocean%ters Q @ % @
Source: Peer-reviewed literature® Q @

Environmental Sc1en&exand '@hno (@% 36, @ 1 J@ @
Report No: not applicable % & @ N 9
Document No:  M-455778-01-1 (5% S o & \Q o
Guidelines: none O % Q X .9
GLP: no o & S O O 5

N
Executive S O %
xecutive Summary %, @ & . & @
Trifluoroacetate is an a %sp pol@a élch has\been_Proved to accumulate in several

environmental compartigents as@or 1nst@€ an waters. Although its environmental presence is
known to arise from hrop&gemc sources, the q @se whether its occurrence might be
natural. trifluoroa ¢ was analy lly rmu@ an water samples of different depth
collected from Var‘\ﬁ $hat t ifocean waters is occurring naturally being

s lo ‘an 1cat
homogeneously @@strlbyt@m 0 s w1t a concentration of about 200 ng/L.

%

/\Q\ § TAL ?@D METHODS
Q @
Sampling details ate described be ow: \
& % © N
Sampling tech e: @§ § in sampler
Sampling fre&u Y & utheri®©cean Mid-Atlantic Ocean
@ N N Locatl@ 1:19.+25.01.1998 Location 4: 29. + 30.01.1998
O O D Logation2:23.01.199
% © Lagation 3: 26.01.1999

@of sar@ples p §jte/oce i Yhree samples per depth
type @

GPS coord%ates o%ocaﬂo@ Q Location 1: 60.6° S, 56.5°W -
%\ @) @ Location 2: 60.5° S, 57.5° W

Location 3:60.25°S, 54.5° W

Sampling depth (m): @ 10, 50, 100, 200, 500, 750, 1000, 0, 2, 40, 120, 380, 1000, 4000,
1500, 2000 4150

Transport/storage of samples: Storage on land at 4 °C

The samples were processed and analyzed as summarized below:
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Three aliquots of each 10 mL were spiked with a solution of heptafluorobutyric acid in deionized
water leading to an in-sample concentration of 134 ng/L heptafluorobutyrate. Following, 2 g sodium
chloride were added and the pH value of the solution was adjusted to pH 1 using850 pL sulfuric acid
(98%). This solution was extracted with 1 mL methyl tert-butyl ether (M under agltatlon The
organic phases were transferred into silanized 1 mL crimp-cap vials a acids org
extracts were derivatized to their pentafluorophenylethyl esters with 5 § —ntaﬂuo 0 ph@ 1—
diazoethane (8 vol % in MTBE), prepared from pentafluoro- acetopheno@

Artificial seawater sarnples (pure salts in deionised water) weje spiked wi d1u t&'luor% etate in
deionized water to give calibration concentrations of 28 t¢*339 ng/@ rifluétoacetat@’Th samples
were examined by GC-MS with a limit of quantificatio 32 ng and limit etect of 2%1g/L

Blanks were analysed each sampling year for contrdl) For t@ sampling per 199@%0u‘[ %—year-
old mineral water was used as control forwarded #§>the sampli Additionally, min water at
the Unlvers1ty of Bayreuth, deionized water and arti 101 awan%)vere sed as trols@ ensure that
there is no contamination with trifluoroace dur amp ransfée) For (¥ sa ing period of
1999, artificial seawater was forwarded to th@amph te contr(%

@

@%SUI@%> @ &9 &

seawater sample on

ulat%age e cpﬁ@pon
1d A@ntlc and in Table 7.5- 3

\
Table 7.5-2:  Concentrations (}trlﬂ@acet@» and &% 12 ag@ﬁ M%Atlantlc seawater samples

Measured levels of triﬂuoroacetate
basis of CFC-12 concentration are @sen‘w
for the Southern ocean.

Depth y Trlﬂ@roa te® :I:SJ)” °\ CFC-12»
m_ &Y Qg e [year]
0 S [ Y9 19 ’ 10 & <5
SFC 20 200 %, Q 89 -
47 N Q1o oy [ X &7 <5
120 A 2205 &7 6 <5
TR L 218y g 6 12
10003 289 o 16 46
4006)” % @ | v, 16 > 60
4450 200 25 16 > 60
AN X & U R
@
& ulated@sing observed CE 2c0n&§@'aﬂon
o § é Q N
© ¢ Y &
@ 2 SN A
@ O
§ %Q § RN
v L °
oy
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Table 7.5- 3: Concentrations of trifluoroacetate and CFC-12 age of Southern Ocean water samples
Site (Sampling Date) Location 1 (19. + 25.01.1998) Ii?)c:;ttlimzf@i ((222%111139999))

Depth trifluoroacetate +SD ¥ trifluoroatetate ¥ | +SD?
[m] [ng/L] [ng/L] g%ml 2N gl o
10 195 22 0 27 @
50 185 10 @220 W | =) 26
100 195 8 O N 203 a 227
200 195 6 O o 10 R 28
50 205 1¢:, o 5 ‘O A

750 195 @ 190 Q7 21w’
10 195 6 @y 1650 S) égﬂ&
50 200 212, © U N
100 200 Q & . 205 & @29

200 - W L1190 8 [, 19

500 200 & AW Y Y- TN -

750 200 [S) 22 © 208y @ 18
1000 205 S L 69 > S -

1500 220 Y139 4 - & -

2000 21 &JQ ’ § = 6 @, Q- § -

Q S
SD: standard deviation © N LN @© § o\©
e 2 & o Q &
Yy & O

Independent of depth and @atiok@(isﬁn

200 ng/L.

© > VC@ S @ N
In the Mid Atlantic, @urfac&wate s (0 — QO m) apid@%ventilated over a few years and were
close to equilibrium @ith the overlaypig atmQsphere@gvealiigrapparent ages less than 5 years. Waters
from intermediate%th - 1 @% m) entikated pr@y by subpolar-origin waters yielding in
increasing ages. &y ater.samiple ow

indicating m@al cg@ct with the atfiosphere.

A

Previous measurer@ts in @e Sou@m %@n sho

o

&

iﬂuor%aceta@ eveb&ﬁ all water samples were about

m a@relative y isolated, having ages larger than 60 years

W a similar increase in the age of seawater with

increasing depth&%owm@\tg 200 6 deptilshe water ventilated with the atmosphere yielding in time

scales of a fe@/ears @%ereaisjl}? deepgivde

several decade

©

s 4

S
<

111\{9\ CONCLUSIONS

pth the water is isolated from the atmosphere for at least

id Atlantic and Southern Ocean. Additionally, the age of the

Exist@ﬂifh@oacet eve]%in oc @ater samples of different depth were measured during two
campatgns i@998 apd 199%in tbe&

water saniples ir%he di

esdand (@ samples of deeper depth were nearly similar with levels of about 200 ng/L,
tural ionic solute in ocean water. Continuous low-level releases from
sources may have caused the present-day levels in ocean waters.

S
subsurface sampl

triﬂuoroacetat like%
geological or biologica
(g

to be a

1A%

ent c@th was determined. Since trifluoroacetate levels determined in

COMMENTS BY THE NOTIFIER

This study indicates that trifluoroacetate in ocean waters is occurring naturally and is homogeneously
distributed in ocean waters of all ages. Thus, this study will not be further considered in the risk

assessment.

skokskoskok



B
Bayer CropScience
R

Page 234 of 238
2014-03-19

Document MCA: Section 7 Fate and behaviour in the environment

Flufenacet
Literature: KCA 7.5 /01; B.F., .
- L., : 3 2005
Title: Trifluoroacetate profiles in the Arctic, Atlantic, and Pa01ﬁ ceans.
Source: Peer-reviewed literature: & o
Environmental Science and Technology, 39, p. 6555- 6@0 @ & &
Report No: not applicable Ko @
Document No: M-455832-01-1 . @ o © &% §
Guidelines: none @ S \\ Q . %
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Executive Summary

A series of depth profiles was collected at 22 sites n@m Ar@tﬁic N
Oceans to determine spatial patterns for trlﬂuoro

-
G Y .
IRy
and, $8uth Affehtic

Pacific
%centm%ons in thi mar@ env1@1ment and

to investigate possible natural sources of tri oroace Pro s W€§ﬁl$0 Lk en Oye Punderwater
vents in the North and South Pacific and the®edite ﬁle sites 1ﬂuoroacetate

values ranged from < 10 ng/L in the Pac;ﬁ
Samples from the Canada Basin of the A tic Oc@u exh a@’ole tif]
(60-160 ng/L) down to 700 m. Below t

ng/L). Water from the Canadian Ar
Northern Atlantic exhibited high valugs at %
rface
the top 100 m increasing to a maximu

The northwestern Pacific Ocean

I
cean t gre r than 150 @ n th@’Atlantlc Ocean.
oroa®ate concentrations
epth t trlﬂgoroac@e colfsentrati were constant (150
had sta high orogcetate es. Profiles from the
t we@moreﬁ@nsmteﬁ@ in the Western Atlantic.

ﬁle s‘ﬁ@s exh@ted tr1 &oacetate concentrations in

/L w1t]@§epth ple from the South Pacific Ocean
site had generally low Valuewlth a @J de&m (> 808um) h. Vlng c@\tratlons of 50 ng/L or more.

Additionally, trifluoroacetatgxcon & {tation

Oceans were taken. Tl@esult
trifluoroacetate. N)

©

Sampling tec ue: %,

o &0
Sampling dg t@m) @ Y

Transport/s@sage of@mple&> S

@MATER

Q
(S
Sampling detall@re desc@bed Q;??ﬁ
S

m pr\ﬁles % Ven th the Pacific and Mediterranean
that §ome deep-sea nts may be natural sources of
& dsep- &’ y

f@ &

ALQND @:THODS
S

ONiskin sampl @
Sampling f@ency@g & ©©>

Number of samplesyer site/ocean tyge:
p &&p @

san@mg omeg, per location
ies fr%l site to site: 6 — 23 samples per site, excluding

@uphcat@ (68 % of the samples had duplicates)

site d@pendent various depth down to 5300 m
Qo@and dark storage during shipping; storage on land at 4 °C in

srl\lge dark

©
The s@es ysre pro Q’ ed a&d anabga' as summarized below:

Sample pr@ggssmg
3
w
&
(g

Conduction:
Analytical method:
Reference item:
Recovery:

Limit of detection:
Limit of quantification:

@@\

Derivatization of the acid with 2,4-difluoroanaline in the
presence of dicyclohexylcarbodiimide

e A 0.42 ng spike solution of labeled trichloroacetic acid was
added to approx. 75% of the samples just prior to introduction
of reagents to ensure complete derivatization.

Liquid extracts

GC/MSD

trichloroacetic acid (TCA)

80-105 % (SD = 15 %) of comparative TCA
0.5 ng/L

not stated
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11 RESULTS

The collection method was validated by comparing samples collected from@ake Superior using
different sample systems, i.e. Niskin bottles, van Dorn bottles and PFTE-f@¢ pumps and tubing.
Measured trifluoroacetate concentrations did not vary between the collection ﬁ@etho%o &

During seawater sampling, a laboratory blank was included in each daily @%mle sg@%or con@ol. @

B
Recovery of reference item (trichloroacetic acid) ranges bet@fm 805405 ‘V{With a élativqg~ ndard
deviation of 15%. Therefore, results were not recovery corrééed. Q N % N

) )
Measured levels of trifluoroacetate of the corresponding@%iwatéi\?ampe p@emed@'@f ab]@\ﬁl.o
X o
N QR YO
O ¢ @ &@ Q) @
Table 7.5- 4: Measured levels of trlﬂuoroacet@%n o%ﬁic wat{% f\\@ /7@
S x\’) - @N le@enc%@&
Site location Site no. n@%ioriHQ trlﬂQ%I r(;;ljngte &)etlv'v eet No. (l)f
“~depth [Q] S g L < P 01ca samples
<& a @ D [ %64y
Canada Basin (Western Arctic) 1 N 15000 4 34G)81 ° Cp 200
Canada Basin (Western Arctic) 2 AN 4000 £1-172, | o8 159
Nares Strait (Eastern Arctic) 3y | L, 489 P AR0-170N Cy 7 7%
Nares Strait (Eastern Arctic) 4 579 € 12019 N 5 8
Nares Strait (Eastern Arctic) =5 O 365 8425 20 62
North Atlantic IR A0« P 287390 ) 27 6"
North Atlantic N1 947 s Dr1-150% 38 7
North Atlantic &, R |7 3800 120180 24 59
South Atlantic & [ o9 & 387y @ 1455100 12 6"
South Atlantic Y 10 5300 D 645155 8 g»
South Atlanticy 1> | &%053 &7 @po-130 6 6
South Pacifiy & 1 | &°38304 L1-150 - 16
South Paeific?  ©° | /03 O 2500 190 - 16
NorthPaCific , 14 ¢ 173 @ 1-25 12 132
Nogth Pacificy)” 15071 5200 1-30 8 112
North Pacifio O] 16 |, @300 v 1-68 8 100
North Pacific o a7 ey 308 1-80 3 9»
NorthiPacific &  NO18 360 1-20 8 g
NortfPacific, D v 1989 @300 2-50 10 112
Noith Pacife?” & 205" | 1©00-2200 3-140 not stated not stated
North Pacffic® O @ S 3968 2-230 - 23
Medjterranéah Sea?, 22 A 200 0.5-50 - 20
WV,
2 yent @@ § @ O\©\
o et
) duplicate’samples % % AN

S

Measured triﬂace%te level@anged from 0.5 to 230 ng/L at the sampling sites (see Table 7.5- 4).
Levels of trifluoroacgtate were predominantly higher in the Atlantic Ocean (>100 ng/L) than in the
Pacific Ocean (< 1@ng/L) The reproducibility of concentrations between duplicates at most of the
sites was < 15%, except for one location in the Eastern Arctic and the three locations in the North
Atlantic.

Figure 7.5-1: Trifluoroacetate depth profiles: trifluoroacetate concentrations (ng/L) as function of
depth (m) for (a) Canadian Basin at site 1, (b) Canadian Basin at site 2, (c) North
Atlantic at sites 3—5, (d) South Atlantic at sites 68 and (e) South Pacific at site 12
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Depth proﬁles&%‘m &soaceta for t Qwo V\&tem @yrctic sample sites (site nos. 1-2) show much
variation i %@]uor@etate%@velsg thegrst several hundred meters. Higher concentrations of
trlﬂuoroac;%e (gﬁ@t 1605 g/L) with arlat?’%?n were detected for water depth from 800 to

3000 m. &\ x, @

N . .

Profile data ﬁ'@m thé@wo ndrthern f8atedEastern Artic sample sites (nos. 3—4) reveal constant
concentratl of tead] uord%:etate ughc@ the water column at 150 ng/L with good agreement
between dupllca ampl@(dlff fohce bétween duplicates < 7%). Results for the southern located
Easte@tlc sample siggs (no. 5@ indiggge high surface concentrations but significantly lower values
down\o' depthidof 25 @@1 w1t$iglcrea values similar to those observed at the two northern stations.
However, fifference 1 thee @gcates for the upper 60 m were high (50 %) whereas duplicates
below 60 m Wate%epth w smaﬁer differences (< 20%).

Two profiles (1 s 6%? exten@lg to depths of 1000 m were obtained at the North Atlantic Ocean
sample sites with céficentrations of trifluoroacetate between 17 to 190 ng/L. Lowest concentrations
were measured in @ie upper 50 m. For deeper water layers the concentration of trifluoroacetate was
about 150 ng/L. For the third North Atlantic profile (no. 8) with a depth up to 3800 m concentrations
of trifluoroacetate were nearly stable ranging from 120 to 150 ng/L. Overall, the three profiles from
the South Atlantic Ocean sample sites exhibited consistent trifluoroacetate concentrations throughout
the water column at 150 ng/L.
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Trifluoroacetate concentrations from the South Pacific sample site (no. 12) were generally below 20
ng/L throughout the profiles, however duplicate samples were not taken at this location.

%
Surface water profiles with depths of 0—300 m were obtained at six sites in tf#¢ North Pacific Ocean

(nos. 14-19, data shown in the supportive data to the original study).
trifluoroacetate were > 10 ng/L in the upper 50 m, 30-60 ng/L at midd} depggg@(

<10 ng/L below 300 m.

casurc

dncentgatlons of

0-260 m)

O &

Figure 7.5- 2: Trifluoroacetate vent profiles: triﬂuoroacet@concen&atlomngm) a@uncguﬁb{)f
depth (m) for sites over active vents: (a) si;\ea l@ 21 (&IN (© sl@o %\
& g ) s
S —ral? & & &
Q" Tk @? © &
I 100 RS | S S @
= &
< O
= v
@
9
S &
250 © - @ %ﬁ@ @ @ ©
o Temp (°C) - @ & h \ NS §\\JJ \ c
4 Salinity (ppt) ° 1
—~ 200 (4 Toi S § @é 20006 Q S
= o
g o U mf .92 , € .
S NS
. el
T, L
*
%U}J [\DI.‘.I 1;}0 1 DCI‘ 2000 2500
® Depthtn?} °
@

5

@0 13©© N

) near\@ster Iv\\fand in the South Pacific low trifluoroacetate

At one vent san@ site

concentration lekels t @he 4ter ¢ were observed. At maximum depths, higher
triﬂuoroaceta%\mluesﬁ deteeted g/ L). However, measured trifluoroacetate levels at a nearby
trifluoroacetat deptl@_proﬁ%&(no 9) gre m@icantly higher with concentrations up to 150 ng/L.

At a ven{ area i @e NE @mﬁ ean t%o sampling collections (nos. 20-21) were made. One was
over @p sea vent @00 m, no. 21)%nd the other, directly over a volcanic vent (no. 20). For the
deep-S¢a vent%ho. 2 d triflgoroacetate levels showed much variation over the profile. Low
concentrat were obse dowm, to a depth of 800 m and for depths around 2500 m and 3500-

evelsof trifludroacetate were detected from 800 m to 1500 m with concentrations
ak concCentrafipns of trifluoroacetate were measured at a depth of 2000 m and 3000
m with correspondi ifluoroacetate concentrations of 225 ng/L and 150 ng/L, respectively. At the
other site (no. 20),glirectly over a volcanic vent, samples were collected at the top of the plume (1900
m), the bottom of the plume (2050 m), and within the core of the plume at 1980 to 2010 m.
trifluoroacetate levels increased from 3 ng/L at a depth of 1000 m to 140 ng/L at the bottom of the
plume (2050 m). No correlation was found between the measured trifluoroacetate values at the vent
site with simultaneously measured salinity and temperature data.

4000 m. Increas
up to 100 ng/
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For a depth profile taken over a vent in the Mediterrancan Sea (no. 22) low concentrations of
trifluoroacetate (often < 1 ng/L) were detected. Near the surface, levels of trifluoroacetate were higher

(around 15 ng/L). @@J)

I  CONCLUSIONS <&

N

Oceanic trifluoroacetate depth profiles sampled over various sites revea@%ighﬁ@atial heterogefiity
in their horizontal and vertical distribution. Higher trifluoroacetate levé® were @sew& in th ctic
Ocean and the North/South Atlantic (around 150 ng/L) whetaas low& triﬂ&o%oace@ levelg, (< 100
ng/L) were measured in the Pacific Ocean. The authors Shelud Ethat this varigbility afnot occur
without active sources or sinks. For deeper water layers,Qavin 1@ dir@&t xcha&wit]@l per water
layers or the atmosphere, existing trifluoroacetate ¢ ntraﬁi@ns carfle o he result of natural
sources. Measurements of trifluoroacetate levels ov@%’lctiV@%ntS gyggest some) deep vents
may be natural sources of trifluoroacetate. ST LD & > @

A\ N
v COMMENTS B@IE D@Q‘IFIQ § &@
This study provides screening data on @e oc@renc @pt triqﬁ*aoroa@tate 'cean waters.

Measurements of trifluoroacetate levels %&er actiye vent gestthat soffie deep-sea vents may be
natural sources of trifluoroacetate. Thys; this @udy &\@ll n(@ e ﬁ@ﬁ’er censidered in the risk
v L0

assessment. @ . @
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