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ITA 7 Fate and Behaviour in the Environment > @@\ v
Introduction @JQ S ©®

Additional information is provided in this document on the fate and behayipur of the fu cidzﬁ@;\ctiv
substance fenhexamid (KBR 2738) in soil and water um@the l4C- cyc@h’exane labe] besides the !
phenyl label of fenhexamid. In case where the new studlies were nog$pecifically §C plgﬂ&yl
label was used for fenhexamid. The active substanc%ggelongs to th@@hemwal cl@s of h oxy@ld%

@

for use on fruits and vegetables in Europe and oth Kegions. Q &° @ & © @§
@ @ N v o] 2 <

The chemical structures and report names of ﬁmgtabo a@ven@w the@&st of @taboktes as part of

document N of this submission. v @ S % °

2o <
@ SRS
Ph -Ch 1P ties of KBR 8:
ySlCO emica ropertues o @% \ (0> & ((%&

S
Parameter @Q @%;% . é\g § @9 @Q}]ab& @ @)U

<
i R & Ve S
Molecular Weight O © @@b@ @@ @@ & 3 g/vnéﬁ .
&@ cl@Hn((glzNo@

Molecular Formula

&
© N
Water solubility (at 20°C) °\@ 9 § SN S pri\gﬁ 1

S D O £
%, Q © Q) S . N H7—2 g/L
@@ (g @a @ § §g\ Q %@ Héﬁﬁ mg/L
S e
Vapour pressure § é §\K@@q NN \© §9 [@250% 9x 10 hPa
) 7 ‘o’ o 3
Henry’s Law C@sta@@@ %© SEEEN el 20 @’ 9§%E -Ga m*/mol (pH 5),
2 © % ©\ 408 @ L\a Pa m*/mol (pH 7),
& & ﬁ@’ @7 S ;§QE -7 Pa m¥/mol (pH 9)
G, -
UV absorption (pea]@xlmQ\ é\g § %\ (Q\X %\ 204, 206,237, 313 nm
K @ Q
pKa (ambient temp@@atué@—[ ijﬁ @@9 m\% (@ @§> 7.3
Partition coef?%ent oct. Wa§oW / Jdg POW @C) @ pH4 — 3.62
) @*’ & pH 7 —3.51
& j\\@ Q @ E pH 9 — 223
Rel&i%é Density (20%€) @® @\@J Q@ ©>©\ 1.34 g/mL
oo @ WY
Melting Point & N & Q 153°C
% = @@ % o
Stability ono po@d atr tegeratur Stable
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The positions of radiolabel are illustrated in the structure below: . @ N
@ @&
& s
@ AR
N
0 S S5
& S O
H N8 & @& S @ @
@CHs &@ S” QQ § C&©
% Q & g Q) &@
HO Clgy . |&@ ] SR
cl - & Sl BRI
S & O e SO
O &S T o S e
Positions of radiolal%%’ O\\ @\ &6 ©,g\\% o\© é\g w §
*: [cyclo LQ@]KB@QB%\ - @ NI
O B %, G @ 9
§:[p}@>yl—UL- CIKBR 27%8 > L O O s
% 9 S I 9o & o
@ v & @ S ©

SR T g 2
®, AN Kz
& S )
o & & o ® S o O
Route of degradation ih\aero%ic soil @ § @x @@% R N §
Q . .
The degradation of &loh@-l-@K@{ 273 6as @Nestig&d L@der a&%bic conditions at 20 °C

of 55% ofYWHCT in four c@}s b%culg[ion i@the dark for 120 days in
O ¢ S Y W

and a soil moist

4

maximum. O\ &\ \\ & <
o O N w R
One metaboli@, a |, ]biggﬂ@nyl-@R 2438 with Ba@rop@wnc@ode BCS-CQ88719 (M24) was
identified \a@a major compound form a Iﬁ}ge from 4.1¢8.8% @ in maximum during 120 days of
incuba}@ (Table 7—]@©A t(@ of erght other mi@ c onoer@x were observed in the course of the
study, none of the@\acco&%ﬁng r Mo tha@*S.O%g@R fof\dn individual component. The total of
other unidentiﬁ@con@nen@vhic@}ver%@ét qu@ﬁiﬁ@ individually amounted up to 14.9% in
maximum. @ ©Q @© . @@ ©\ ] § @§
. O N N : .
A second ansformaﬂon@*od@)vhl as ue@ detected was tentatively identified as a [C-O-
C] dim f KBR 2738 4) &ith @ayen(\?f@pScience code BCS-CQ88720 via HPLC-co-
chromatography and@:cur%d withnaxim aniounts up to 5.0% of AR.
. SIS
N Q Q
©
. . S . @D . .. ) ) . .
The mlcrobla&@énve sion 0 BRS u@er aerobic conditions in soil thus includes the following
| 3 %
steps: @ N @
(1 Fo@aatio&)@f the@jor @tabolﬁ [C-C]biphenyl-KBR 2738
)

(2) @ma@i of@%n—e%i@ctable residues and

(%&wmt@ (fotmation of CO;).

&

! Maximum water holding capacity
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High amounts of non-extractable residues were found which reached their maximum values after }4-or
21 days of incubation (max. 67.0% of AR). The amounts declined then slowly and continuouslyip t(%@@

Experiments with sterilized soil samples showed no mineralization (< 0.1%%0ver eight %ys. Des ite

the end of the study. S

that, the same general metabolite pattern was observed in the sterﬂ?;g%gl as in t@e@on-@lis
samples. These results indicate that the metabolism of féhexamid, and.in particulas@e fe\iﬁiatio

. - . Y @ < @
bound residues, are partly abiotic processes which aré however @&Q anced by the actvity gﬂsml@&
microorganisms. @} S o VR O X

@

Q S @) @
S et el
Table 7-1: Occurrence of [C-C]-dimer of KBR 2738 (BCS-C@HW&Z@)@;etate infolir ECsoils
under aerobic laborator diti (% 9’ > % Y S ~ Y
y conditio @ & D N

. Maximum occiikrencey @Ximlﬁl “Occ en/c@%tu
Compound Soil 6 AR @ cu re:&at dg@ @3(0 R) %
BCS-CQ88719: | Lo 8% o <O N - S 1.7
2 . ©
Q WE & & sl & S0
O oS4 %, SN § L5
Yo blg oo g U
S
All degradation products obsg; e(%% were (@,ﬁ'ansgnt natur Wh& 1solr@cate@d@ by théRigh amounts of
CO». o O S @ v § &
When compared to the re%ults% the ol?aer Qi egr@ion study (¥with phgiyl moiety radiolabel
@
Qe

for fenhexamid), no@gniﬁ@t chc@%ges @;vere rvgg\with @%e e ptiog?hat the [C-C]biphenyl-
KBR 2738 was o@érveiin highpr amounts i thessew s@d. Therefore this metabolite was then

considered as a@}j or Rl@&boﬁ% of fg?fhe%}iid. iﬁ@weva@@h@posﬁi@pa‘[hww of fenhexamid has
not changed @is shawn ir@iguré—l. K@j ((F@&g S

¥ SH SR
S @?@’@@ PS4
&@ @O\Q% @%\ %Q\@
SIS
9 @ Y (S
ORI AN S RN
o O ¢ .09 o O @
A N
S\ L 4+ 9 @
o & @ &S
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Rate of degradation in aerobic soil @o @©

The route and rate of degradation in aerobic soil was investigated under defined conditiori@\in th&”
laboratory after application of [cyclohexyl-1-“C]-labelled KBR 2738 (new &tudy) and [@@eynyl@
14C]-labelled KBR 2738 (old study) to four European each reflecting a rar%ﬁ of soil type@vith@pect@
to their texture, organic carbon content and pH. %, \© \@2) Ry
The investigations resulted in the detection of metab@ BCS-C @%19 (M24),@§’[C- iphe@%— @
KBR 2738 at a significant level to be addressed as c&mpound in en@itonmental Q\ as men&f hlqsx©&
finding resulted in additional rate of degradation t@vith 14C—la@ﬁled BQS—C@87L£ ( 2ppli®
to four European soils. N L @@ R © © @}
The laboratory tests performed on route ang rate @}0 deg@tim@m a@é@ﬁic \1 W«%%’ kin@ally
evaluated following the criteria as set out by@OCQﬂ@gui@%e. '@ ev@tion @sulted in re]%ble and
robust data sets for aerobic half-life ar?;\ii%ph&@ d%datiogin xﬂ for@@ompa@on @jh trieder
endpoints and input parameters for use en@z’\%nm;@l npo ing & 7 e @é% éﬁ S
N Ro <
For comparison with EU trigg@ndpéﬁts fmg)il, %ﬁd@s?ets@ive@re &a&z@@d for the
parent compound KBR 2738 and E@ne @@-CéQXH 2%@ Tabfes g@@ 7-3.Yespectively.
§ « &@ ] ? O
Table 7-2: Best-fit DT@; aflfi éﬁ“ 90-%‘?1% fo@par‘en@ompound @R %§ intgsoils under aerobic
laboratorNondlgns for mp@n w@gb EU A@gger e'ii‘ttzipm&y (ﬁr\@

Soil, Test Temperatu@ I %ﬁabel @Q DIso © & DTsa, 7 Model
& RSV S VD) O (days)
O |7 U [N 4 W FOMC
S N LS gl & visd FOMC
v, 1y 9 o8 © | @ 119 FOMC
. o O] Yo B 2% SFO
2 & 2 & el2 o 1.37 FOMC
O A 200 (P (0278 0.96 SFO
[ ] @ 2 U] Yropy 9.93 SFO
® D U@’ o,
SR RN 1.63 SFO
W - 5 ﬁ —
Label 1 = cyelohexyl-1-'“C, Label 2 enyLEEC
@ o
AN N N
5 ) Bt ) . , :
Tablg 7-3: Best-Fit D@w and Tso-Qlues foir metabolite BCS-CQ88719 (M24) in four soils under
z@r@bic lab: rat&l@con@ions f& comparison with EU trigger endpoints
NN Q
Sdest{%ﬂpe@re Re @ DTso DToo Model
SR (days) (days)
5.84 130.73 FOMC
« | I 433 85.73 FOMC
$ 1.18 > 1000 FOMC
& 22.74 231.12 FOMC
Q 5.10
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For the parent compound KBR 2738 a total set of eight DTso-values was obtained to range fom S

0.08 days in soil _ to a maximum of 1.06 days in soil - Values of DTy erg§
calculated to range from 0.96 days in soil - to 9.93 days in soil @Q S
For metabolite BCS-CQ88719 (M24) evaluations resulted in a total set of @pur DTso-vah%s rag ng

from 1.18 days in soil |  SEEEEEEEN to 2 maximum of 22.74 days in seil es of@

DTy were calculated to range from 85.73 days in soil st >1Q\?§)’ day@ @

soil | N R S
@ & @ N S &

Rates of aerobic degradation of KBR 2738 an %Soil meta.{)lite v\@%bfou@ to @Ve ast L@fzr
conditions of the laboratory. Therefore field studies were n@akep;?mo adount thﬁi?ﬁves@@cion
of the degradation behavior of fenhexamid nédits m@or d@wada‘r@ pr aduct B@CQ@UD %/124)
S & < &
The results of kinetic evaluation fo&use @gmo 1ng %ut m&@rs i nv%nmen§ risk
assessments are summarized for the@aren%@omp nd R 2@ bo@ﬂradl bel Ghd métabolite
BCS-CQ88719 (M24) in Tables 7—{@) 7- @espé«s@vely% ®\ @ Q R %@)

9
Table 7-4: Optimised DTso-@lues for pare@’ corﬁ (km clo &yl-l 1@] K@ﬂfy&from four soils
under aeroblc$§(§0mm§ con@lons for use as 0(& g n@lt paé)ameter@l environmental
exposure ass&;smeng% @ @ g @ N &

S Model? § k-gatesro-8° ”T)Tsmo N FF
@ @ @@%ayi(@ 2N [days] S -]

N

KRS Y
QMC_ @ 316 611 S 0.11
S < %@gw < @
Q) NFOME, 1280 & 0.5 0.09
< FOMC @ %&1 93 § 0.36)8 0.06
@ © @O 90 @.76 0.05
)? calgu@ed from DT9() of b1-plg§h§% mo 32 @ 0@ @ Q
N N
AS @© O @ RS
@ o Y
Table 7-5: 1sed ]%Tso- es fox pare@’ coméﬁm phenyl-UL-“C] KBR 2738 from four soils
r a ic laberato ondﬂmns fox use odelling input parameters in environmental

@xposg@ ssessients O . Q @

Soil & Q Mgdl Y k-ratesro DT50sr0
) Y & E T e [days|

2.023 0.34
2.362 0.29
0.232 2.99)*

1.555 0.45
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Table 7-6: Optimised DTso-values for metabolite BCS-CQ88719 (M24) from four soils under a hic @
laboratory conditions for use as modelling input parameters in environmental e sur%§

assessments @ @Q @
Soil Model k-ratesro BYs0s00 & &
[1/day] [days] Q N %

FOMC 0.018 w0 394280 o Y \@ &
FOMC T 0.027 Q@ 25.83)&5}” O 2 &@
DFOP & 0.009)" &© 75 QQ & ~
prop  Z 0.010 Lo 7220 Q) &@

) calculated from DT90 of FOMC model/340" v N QO ¢ @

)° calculated from k-slow %@ & @f@'\ g;?\ Q@ 6\ B 2§

NS
Q @ N @ QX > .
For the parent compound fenhexamid a ngw st usiI@C%he @clohe@rl-l-“@] 1a@§ﬂed @R 933
and an old study using [phenyl—UL—li@ﬂ ab@%d I@R 27388 ha&e%beeon@erfomled. Fo m%@ ing
endpoints total set of four optimise sogi%luesgggﬁld okge&der;w ea \by of e@feren@ inetic
model. Recalculations have been (&(@e to%«sulbiﬁﬁi&;@m v&l@s. %@ DT58kro valies répged from
. LY Q) O NN
0.29 days in soil | I 2.9Qlaysgjl soil S &© ©® @@ N
@ % (o @ Q S &
SN T8 @
For metabolite BCS-CQ88719 (1\/[%4) a tf@ set of four%sto-v%lues osg% doer@ed b %e of the FOMC
and DFOP biphasic kin,e\t%’ modéls. I@der ev&luate the DT@SF@Iu%gecalculations were
done as mentioned intgable @ The, DT5@sr0 VS rafiged ftom ZQS%dqy@y soil _
A AN
B - 75+ s o L < O <
D (O NN STV
The kinetic ev@atio&esulteﬁ“ in %@epta@ an(@&elial%e its

use &f different kinetic models and
subsequently cal@te 50sro valties. THE resufted DT50sro @alues and k-ratessro served as

conserv%i\\%> and robus@@put @ metsts in e@l\rog@it% sk ag@“sments.
A @ \Q & L9 \©
® ¢ & O @&,\ S
A 7, @

Soil adsorptlo@l;@@ @@ R @@, N @@ @j@
The sorptionghehavidur to@l v@derim@byomnda& batch equilibrium tests on four soils with the
parent cor@ound KBR 2738. to the 'nqsu@%cient@z/ater solubility of the metabolite BCS-CQ88719

(M24) t@ classical b\a@h eq@ibriu]@ me@d ot feasible. To derive reliable Koc values a soil

column leaching s@ Wi&\&gouor @ls W@&perf&med with BCS-CQ88719 (M24).
N @\ R Q

For the pare{@%co poun fen midﬁKBR 2738) values for the coefficients of adsorption
according tg¥reundlich @ds) %rq\\a’ngec@rom 12.43 mL/g to 15.79 mL/g with corresponding values
related togan@%arb@Koc,@;?) to ra?%e from 313 mL/g to 654 mL/g (arithmetic mean: 517 mL/g).
Values™for theun lich e@@ﬁciem of adsorption 1/n ranged from 0.8604 to 0.8958. No significant
depetidencegyas opserved Ter the adsorption behaviour from pH or the texture of investigated soils.

Agzgordin%@o Briggs, fénhexamid can be classified as low mobile to immobile for adsorption and as

immolgily’ for desorption.
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For metabolite BCS-CQ88719 (M24), a [C-C]-dimer of fenhexamid values for the soil adsorpgjen
coefficients K4 calculated according to Lambert ranged from 15.2 to 19.8 mL/g (mean: 17.3\ /g)&§
The respective organic carbon normalized soil adsorption coefficients (Koc) r@ged from 3%90 8&3
mL/g (mean: 668 mL/g). N SR

The soil adsorption coefficients Kq4 calculated according to Hamaker and McCall range om@S te,
27.5 mL/g (mean: 23.7 mL/g). The respective organic c@on normali&éﬁo soil adsor@i@n cog| 1cie@57
(Koc) ranged from 489 to 1214 mL/g (mean: 912 mL/g)\t~ @ @Q S v\g@ @
No “C-radioactivity was detected in the leachates. A@proximately the Whole radimctivi@pp i Wa&©
found in the first segment (0-3 cm) only arnount%of less than‘®% o(%AR were fcgnd in the otg@
segments below. QQ(@ N ) © @
Using the Briggs classifications for the estimation @f the @iz%ili ?@\of C‘Q@j pr%@tion"%&%ents% soil

<
based on Koc values, BCS-CQ88719 (MQ) ce@@be@@%ssi as mobile ir@ile gor
adsorption. N \@ \\ > AN ©© N §@
SN L7 e
@ >SS

@ N O
&

N
A
N N O
Aqueous photolysis ©Q R § © @Q ) @ ©

SERCEE NS NN
In former photolysis study in@%]eg\f@ but&@ sol@n M 1996a) the
benzoxazole of KBR 2738, MI0 (WAK 7@4) whi®h was.formedSin aggounts of apprp imately 24 %
of applied radioactivity w% urﬂ@smetgélize@rery fast (DT%O <@§ d) ag@ther@j?ore not taken into
consideration for modelting purposes. & § & QO *> $ S
In a phototransformatign exp@@%ﬂan@/ith t&ahex @d p@@sheéim C}@gmosp@% vol. 81, pp. 844-852
AN Nt . .
(_et al. 2€10) glother@ -g;\»‘{z’o p&)ton@bol@ occurtéd in amounts up to 15% of AR
and was identifiedras | ‘eth Nyclofl%xar{\carbo&id@%@&})iffe@@t photo sentitive additives
like acetone, Cete. @d @mic bstakoes 4@% l@ﬁc §ds, etc. were utilized in those
phototransformatio@’expe‘ﬁmen‘% The%metagg%}te i&?dd&l@nto&@é aquatic degradation pathway
shown ir&igure 7-2. %o N
ST I R P R
Fate in water/sen s éﬁ ?4;9\© %@% & @Q
The biotransf@mati(@Qof @ROZ& u@g th@%:ylc@&exyl-l-“@] radiolabel was studied under
conditions oﬁ@edimgﬂt/w@r tes{@g in@o di@rent gystems. The route of degradation was shown to
to remi@ the formation § tw@%&:maj r@met&l%lites KBR 2738-3-des-chloro (M12) and 1-
methylcyclohexaneg oxylici%(M39 d &@minor metabolite the sulfate of KBR 2738 (M27)
wh]{ﬁw was also detected-in, Q@ﬁor ou@ in a formerly performed aerobic water/sediment
metabolism study. v @ &
l—Methylcyclﬁhexar%earb Glic a&d (Mﬁ/@é) accounted for up to max. 8.9 % of the AR in water and
up to max.&& %@EA o se%ment @%se amounts include a minor metabolite, KBR 2738-sulfate
(M27), v&@%h a@unte ximum of 4.2 % of AR in the total system).
KBR 27 8-3@5& @&9 (l\él\i@’) accounted for only up to 1.1 % of AR in the water phase and in the
se% nt Qﬁact it@ccounted to a maximum amount of 7.5 % of the AR.
Be 'd%ﬁ formation of NER (max. occurrence 55.6% of AR) the degradation was accompanied by
formati

of significant amounts of *C-carbon dioxide occurring up to 36.4% AR in total systems in
the course of the study.
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Trigger endpoints DS
Following FOCUS kinetic guidance the dissipation half-life of KBR 2738 from water was estiriyated t®§
range from 1.62 to 5.45 days using different radiolabels and water/sediment t@systems. In@eim@t

the dissipation half-life ranged between 10.58 and 22.81 days. g S <

D
For the degradation of KBR 2738 in total systems half-lives were in the raﬁge of 6.77°tc§1.60§ys &@
AR when applying different kinetic models as best fit. THe values se for compalzg%n \Qﬁa tri @
endpoints in aquatic systems. Q @Q § )

The parent compound fenhexamid dissipated relativ@ fast from W@@%r and sedir@%t phé%. T $naj
metabolite 1-methylcyclohexanecarboxylic acid 39) which Wwas @ﬁﬁrme@duri@ incubation&in
significant amounts decreased to amounts belo “the LOD o@. Whereas ghe m Ror n}}et@bolitR
2738-3-des-chloro (M12) which occurred @ty i @(i/'—') seﬁnen@hasf og§water§edi é\?ft test
system in significant amounts is still prese% in lo(@amo S (5:@@) of % %the er@%f t@ d@bﬁt
decreasing steadily. g\ﬁ O \\ @}\ &6 &% \@ & N §
) . Q@ (ii%\ é\ﬂ @ %© é\? @ N Q

[cyclohexyl-1-'*C] fenhexamid: &© RN %, \@’ @@ @@ $
Table 7-7:  Degradation and dissi;@ticn @ran&@)‘s fo@rsist@e e@oin of [cyéﬁexylfﬁl"C]
@ % @ &@ S &

fenhexamid NS N
Evaluation level / Phase O - . -
fhase S ~ © i
type of parameter o 0(§ 1&[50 DTG el DT50 DT90
>

B 1 (@@(dng) 5 (days) (days)

PI/ deg. T syster S 096~ 4690 % DFOR\ 14.60 60.64
P1/ diss. § Water 3O @FOP@@ 545° 1974 O DFOP 2.41 14.98
PI / diss. éﬁedim@@ OMC 2800 @»@02.6&\ FQ@yIC 22.81 108.55
O AN v &
F O s WSy -

@ @- @ . . . . @) .
Table 7 -8: egragationsand dl%lpatlon p ram\g@rs ﬂ@)ersm@lce omts of M39 (1-methyl-

9 cyclohexa%carbqg ca@ @ @ Qr
NN

. N -
Evalvation level / _ Phase, ) ﬁ-- S T
type of parametel@\ &\ Mddel . DTS8, D190 Model DT50 DT90
N

S
& & Q@y ¢@Vs‘\ @ (dags)  days) (days) (days)
FO S SFO
Mi/deg. o~ Eplalsysiem o0 os o &2 @3 S 79T 2648
MI / diss. 9 @Wat \\ . @\ nagy  na. n.a. n.a. n.a.
MI / diss.\ Sedirdent SO C% 176 113381 SFO 2326  77.28

N .
Tablé\Z-9: Degradaﬁn a@iisasil@ﬁon am@’s for persistence endpoints of M12 (KBR 2738-3-des-
¥ o v O

chloro) <
S <& (@)

Evaluation lé¢yel / %‘hase w:gQ --_ - -_-_
type of pa@netgs Mo@  DT50  DT90 Model DT50  DT90

o L § (days) __(days) (days) _ (days)
M1 deg. & ol sstem  na. na. na. (pareifgmp) 7379 245.12
MIdiss. @ ¢§W§ n.a. n.a. n.a. n.a. n.a. n.a.
&Z /di§£@ Sediment n.a. n.a. n.a. n.a. n.a. n.a.

&
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[phenyl-UL-'*C] fenhexamid: @o S

Table 7-10:  Degradation and dissipation parameters for persistence endpoints of [phenyl-UL-"*CJ:s
fenhexamid

@ o
Evaluation level / Phase ---_--- —

type of parameter Model DTS0 DT90 Mod% DTS0 I;:% &)
(days) (days) P (daysk,  (
PI/ deg. Total system  DFOP 1391 @ 5773 SFO 6.79,” 48 @ @
PI/ diss. Water DFOP  1.62 1532 SDFOP 288 SP306: &
PI/ diss. Sediment FOMC 1488 11637 & SFO  498.58 Q 35. &

Q N @] @
Qo? N h & @ > 9
CAERNEE I \ NN
. . Q ¥ N N L @
Modelling endpoints Q};\a @@ Q@ < ©§ % &’
The dissipation and degradation data @tes& of IQBR 2 in Q%) wagglt/sediment s;@
additionally evaluated in order to der@e be’stﬁits &@meas‘&re £®a as@ﬁpu@am@qs fogSuse by
9
LS

modelling within aquatic environmefipal exposure 48sess \ts > § @
S % N N @ N S
[cyclohexyl-1-1%C] fenhexamld@Q K @,@9 @6 @ @ ©© @Q ~
YRR o~ v P Q SN

RS
Table 7-11: Degradation and‘tﬂlssm&twn p@etg@@ for n@&iellmg@nd@@% of [¢yclohexyl-1-'*C]
N

fenhexamld
2 & PN I
Evaluation level / %Phase @ % N w
type of parameter /@g % \ DTS@ @\Mod&N k-rate DTS0

Total °~,

@M
& . R ays)@ (d@/) (1/days) (days)

N S N
PI/ deg. @@ gys tem& G& O O 0@% @% 14 @ 0.037 18.49)
PI/ diss. S L Watw G% @FOMC 0.127 5.47)
PI/diss. . U Sedimentz, 0 28@§ 25 SFO 0.027 26.09

0 & R Lo
) calcul y DT90romc@32 O <
@ SRS
@ SN %\
Table 7 -12: $ ati 1pat§} para @’eters for m(@yllmg endpoints of M39 (1-
ylc@- carb@yhca% ) & 0

Evaluatlon lﬁl / Pha@ @ %?Q -“@)F@f - - —
type of @meter N QQ @ 'Mog %k-rate DTS0 Model k-rate DTS0
& @ (1/days)  (days) (1/days)  (days)
%, Tot SIS 0 SFO
MIdeg. o s@%‘; I tFO@ oo 623 e 0083 833
MI / diss. @"> Water -\ o’ n N n.a. n.a. n.a. n.a. n.a.
MI/diss. S <Nedipgewt  « > SF 0.030  22.98 SFO 0.030  23.26
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Table 7-13: Degradation and dissipation parameters for modelling endpoints of M12 (KBR 2738-3-des-, - @
chloro) @ Q
Evaluation level / Phase - _ -— - -
type of parameter Model k-rate DT50 M%§I k-rate 0
(1/days) _ (days) (1/days) °~(days)
<§FO N
MI / deg. Total system n.a. n.a. n.a. ({%@ent FOMC) o\@OIQ\@ 6%%?
MI / diss. Water n.a. n.a. na. @ na g}” n@\ @a. @
MI / diss. Sediment n.a. n.a. na. Q na @ @y Sena
) R
&
[phenyl-UL-'*C] fenhexamid: o
N
Table 7-14:  Degradation and dissipation par@wte& r
fenhexamid % @ @
2
Evaluation level / Phase -
type of parameter odél\ k-fate
I © @gﬁ ¢1/days)
PI/ deg. Total system SF 0.047 .
PI/ diss. Water oY BFOP 2 0.1 3.93)y
PI / diss. Sedimentd”  °s ~HS 0.028)° < 29.8% SFO L6 10.58
)2 calculated by DT90prop/3.32 & o & 2
)° k-rate of slow phase 2 é @@Q @ K% § @ y\?@
E Q

~ L° o
For evaluation of m@ling@po&r@ ofteirthe ki]g@@lc né@del was assagé%. If a biphasic model
(HS, DFOP, FO was choo a@e kinetic @el @ﬁch w@l res&l’t in robust and reliable
modelling evaluatipon Tsq walues were I%galcu@%d. Ié@ase @bi-c fits a conservative SFO-
type half-life re- ula@d frm@the D@ of%}% FC@C m@ or ftom the slower phase of DFOP
decline cur%e. he @’netiéﬁgarar%ters gterm%&e are@‘@mpil@ fO%’}@ével P-I in Tables 7-11 to Table
7_14. @ éﬁ @ @7 @% @Q §@ ©\
o s N
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Figure 7-2: Proposed metabolic pathway for KBR 2738 under aerobic conditions of water/sediment goin @

addition one major metabolite occurring in an external aqueous photholysis study IS
@\ (g
H,C ) ©®
N
L o
S
i @ &@
& o8
© @
@
&
R

1-methylcyclohexane-

carboxylic acid (M39) l-methylcyclohexane%
carboxamide (M40)

aqueous photolysi§

| NS
experiments Q 2738-3«des-chlordy 9 ® 1ate of°<l§k2738(M27)
9 <hlofo KBRIJIE, MID)
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IHA 7.1 Route of degradation in soil - laboratory studies . @ @@6
N
o @® @
ITA 7.1.1 Aerobic degradation @,Q ‘YRS
Report: KIIA 7.1.1 /01; — 2011 N o @a@ G
Title: [cyclohexyl-1-'*C]Fenhexamid (KBR2738): %\ S QS
Aerobic Degradation/Metabolism in\Four Europqg@Soﬂs < @ @ g
Report No & MEF-11/037 Q N D
Document No | M-415995.01.1 @ > é\g T O s
Q @) @
Guidelines: - OECD: Guideline 307, Aeggbi¢ and Anagrobic '@mfor@tlo@ So%ZOOZ@
- Commission Directive 95/36/EC amen§ Co“tmcﬂ cti W1/4 4/EECS
(Annexes I and 11, Fate @@wu the 1roent) NN
- Regulation (EC) No. 1107/200 $ D e
GLP Yes D e - ff\\@ S W
N @ Q)j SEERY &
: Q@ O 1 WO & > & &
Executive Summary O & Q § > S S @ %
AN NS
The degradation of [cyclohexyl- IQ% R 2@8 wagyinve ted @%er éﬂobi@%ndi&iéﬁs at 20 °C

and a soil moisture of 55% MW%IC2 1@our@§ﬂs 1nc@tlon ark ¢for 120 days in
maximum. The test substange 4 KBR %8 was app % at a%nom&@ tes%oncen@atlon of 2.7 mg
a.s./kg soil, equivalent to@ rate @f 10 the f 5 cngé{%pth@S g/e{? bulk density). In
parallel sterilized s011 sam @/ere lso ugitized @ egr tlo&experli&hents erilization was done
using gamma radlatl@of C n a(@ltlon t@eatme@@wnh @gCl© &\

In the following thQse pagts of tl@stu@i@re summa@l whith were perfgymed to elucidate the route
of degradation 1@011 Rarts c@cer&ng ev&g\a‘uor&%{ rate ot de (@dat@? are reported in sections ITA

7.2.1 of this cb© mer © O K @ Q@

The apphe@ radioactivity (A@%a@mpl@y rec@?ver@ (93. @OZ 6% AR). After 120 days of

mcuba;@ non- extra@%b @02&‘[ ity @Qged m 54,7-60@% AR. Mineralisation accounted for
10.4-19.6% AR as“COZ&bE da@bzo s1gy@ﬁca1%§amounk of other organic volatile components

were observed (@ %%R) v\g %@J
Metabolite QQ%Z -CQx ‘% 19 @24&9 [C (@)lphe@l KB@? 2738 was identified as a major compound

formed in @ range from @@ 8@ q%@qu ring 120 days of incubation. A total of eight
other mj#or components werg\pbser coyfse of the study, none of them accounting for more
than 5 0% AR for a@\ndl idual t. Th&total of other unidentified components which were

N
nothyantlﬁed 1nd1§duak§amo"&gted t(@p t0§.9% in maximum.
The microbial gonversion of BR @38 u@er aerobic conditions in soil thus includes the following

steps: <§ % @
)] For@ @ﬁthe w@jor ge;abol?@ BCS-CQ88719 (M24)
2) F@smatof gn ex@able residues and
3) Wme@;%at@ (f(@tlon of CO,).
oy

&

2 Maximum water holding capacity
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High amounts of non-extractable residues were found which reached their maximum values after }4-or
21 days of incubation (max. 67.0% of AR). Then, the amounts slowly declined towards the end\ the@@
study. S @®

S O
Experiments with sterilized soil samples showed no mineralization (< 0.1%%0ver eight %&s D&é%ite
that, the same general metabolite pattern was observed in the steriliz%gl as in the@on-@lise(@

% ° Q %
samples, and also significant amounts of bound residue§ 4vere forme%z?i,n the sterili%g\d sa&ﬁles.
formation of metabolites and of bound residues Was%nsiderabl ower, hov@@\l)er, @er ggrile ©&
conditions. o S R O &

. O @
Considering that the sterilized soil samples e not engrf?}/O @ile @ a& shown b @ﬁle
determination of germ total), these results may indi@jﬁte t@he m}tabqg@n 0 nhe{ﬁ\fmd,x@g d in
particular the formation of bound residues, 4 pa&@’ abi@c pm@sse%@hich@re h(@vever%hancegi
by the activity of soil microorganisms. &% .o @ N © @j @§

9

<N N &6 é% O AP S
A Maerial Methods~ 5 & & ©
A. Materials &© N 2o \@ § N § %@)
1. Test Material: [cyclohexyl—l—@C]K@R 2738 S § &© ©©@ @@ N
Specific racti@@: 4.6@/{B@mg &@ @Q (S é%
Radiochémicakpurity £Chemical pusity: > 99% 7 & .
Sampl\@D: K®TH @9 ;§@ & N § @ Ko
2. Soil: So@%ﬂsamp@as chgracterayed i@abl@e\ @$1é§wer%c§ﬁ1ec}i§eshly from the field.
w days befare stagt of thestest air dried s@ifs wete sieved through a 2 mm
95 § % hé-test the ere g

feve N . @
Y S s o g s

@) N A N N &
S & o & WZ® & ©§@
7 N N N N
Sy S
&@ @QO\Q Q° ©© N, O

S N
5 & & & .~ S
e X & o
A N
S\ L 4+ 9 @
2 S @ o
& SR IR &@Q\
S @ﬂ&@\ O
@%
§\%Q§§@Q
2 Q
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Table 7.1.1-1:  Characteristics of test soils

Soil

BT

)

Geographic Location / NRW /

(City / State / Country) Germany NRW / Germany

GPS coordinates --
)

Pesticide use history

Collection procedures Sample taken with shovefind transport du plastic bag

Sampling depth oY Q- 20 ci@y R QO ¢ @
Storage conditions . Ro8#i temperature® ) . 0O
Storage length A%-5 dayg after sieving beforegre-incibation

Soil preparation XN o9 Sie\@% miy © A =) o
Texture Class (USDA) Loamy sand  °{ ~ S?Lﬂ(/)arrg\ Login @}j loal®y
Sand [50 um - 2 mm] (%) N @ 23 @f @x 7 \;\?f NS %@§§
Silt [2 pum - 50 pm] (%) C I T @ 42 @» @Q

Clay [< 2 um] (%) OO0 S LS G B ol %31

pH in Water 6.%) ‘ 268 N @@ RNIENEE

pH in CaCl, (0.01 M) o €& @ £ 6.5@® ©© e 74

pH in KCI (1 M) 0.1 A ¥ 63 R S 7.1
Organic Matter * (%) w 33¢y ke o@l S . .@'@ 7.8
Organic Carbon (%) 9 O 199 2 24 N A9 7 4.5
CEC (meg/100 g) 9.3 Q@ 13AY 2J0.1 AV 20.6
MWHC (g/100g) 5 % 807 ¥ O 647 & « 6257 85.5
Moisture at 1/3 bar @2.5 © § Q@ S S @ot repo@d N

(g HO /100 g dry s m& . S @

Microbial biomasg fing Chiomsss/160 g dry vital seil) ¢ @y (\@ N

Initial (Day 0) 5O @@ o o613, 0 .7 B8S 873 2892
Final, Day 120 0/4) @ % 200272 .. P 405580 | D 400/671 1697/1892
Microbial, biéhass (mg Crigpass/10Q & dry sfevilizedSoil) © K@ 3

Day 3 wi t solvent appli€ation;

garillma diation only ?P@ 0 9 03 {Q\“ o § 29 @ 323 481

) nic maatter = rgam@arbo x 1.724;
CEC: Cation exchangg capagt Mﬂgmum ‘v&@ter H&img C@lty, n.d.: not determined; (-/+) with or without
RS

solvent applicatiO@ @ Q @&
< o & \"\ NS S

B. Stu@esign @ Q @ @ @\%
1. Experlme@% $1t101@2 Fo@} soilsywere incubated in the dark at 20°C (£1°C) with
[cyc%hexy 1-4C]KBR
concentration Q@Z 7 mg/kg it con@%ond@g to a field rate of 1000 g/ha (assuming incorporation into
the top 2.5 @of ﬁ@g% dﬁ?ﬂk densit @)f 1.5 g/mL). The test substance was dissolved in an acetone
water m1@1re bd@re a @um@f 2 mLwas applied dropwise to 100 g of each soil using an adjustable
plpette@lo -« por ion 'K edure was performed. The application solution was prepared using
watgaceto@ 6/ ]®®/V Tte effect of the solvent on the microbial activity was investigated by the
n of m1cr0§l activity in biomass samples with solvent application.Soil moisture was
adjust@o 55% MWHC and samples of 100 g dry weight of soil were filled into Erlenmeyer
incubation flasks. The static test systems were completed by attachment with traps (soda lime and

38 @r 120%day® in maximum. The soils received a nominal test

polyurethane foam) for the collection of '*C-carbon dioxide and other volatiles.
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2. Sampling: Duplicate samples were collected after 0, 0.1, 1, 3, 7, 14, 30, 44, 63, 90 a<§ (§©
days of incubation. The complete samples were immediately process¢d, by extrac@

concentration. The extracts were analysed by HPLC. Two-dimensional TL@§analy51s corﬁﬁme@
results of the HPLC measurements for the test item fenhexamid and metabglites BCS- C@Xﬂ@ﬂﬂ%

and CQ88720 (M20) as well as the detection of numerm@mmor trans@:matlon produgts w]{éil W@

not identified due to their low amounts of AR. @ @

X Q 9@ Q§ é\g &
3. Analytical procedures: The entire soil sa@@e in each te@ves%lowas 9065§d by a@tepv&@
extraction procedure. After separation by centri tion the s was, &racte @nes stcce

with aqueous acetonitrile (80:20, v/v) by shaking atambient te erat%@for@ ml‘hi%ollo%&ed by
centrifugation. Microwave extraction (IOOOQV &@mméw&lth fgueo t)} ceto1@t’r11e (80:203/v) yas
Q
performed on the residual soil at enhanced tem era&ge ( ice. amblent extracts Were
combined and analyzed for volume a@ rad@tlw@ Thetsame @s dohe for@qe extracts @ﬁned
. orve o (S

from microwave extraction (* mlcro@e" or aggr@we@ract@ &
Ambient extracts were concentra pr1or@6 HPDC-a a ysis @qen ssa@%he@ggremve extracts
were concentrated at each sam@ng 1%@7211 @low qu@au of, of r y in cach extract by
LSC, analysis of extracts wﬁ@perf&qned@y reve@ged-pﬁase Ir@ C agd 14C ow-tlirough detection
techniques as the primary, analwéa @ @%racts %om repres@atlvexs%mpl@ were re-analysed
by normal phase TLC Qﬁ)@ﬁovgd by - de@tlor@ﬁmth QFuji BAS @:)%O b@lmaglng system as
confirmatory method % S 'S

T @’ RS % Q
The determination nor&extrao e rues o wﬁs p@forme@oy CO%buSthH/LSC of aliquots
of the air-dried e@act d@oﬂ i\ﬂ §2 @& @@
The LOD w @1 the fange 6 0. 1W%f AR@asng%n aéOD (@ % 0f the applied radioactivity (for
the sum of all extra@s) thédimit %f qua%l ica @(LQ@ 1S es@nat%@o be about 0.3% of AR (3 times

x LOD EQ%)%). Ko X
@ @7 o @ y\g . ©\
@ N S

@ O .
©©©©@\\Q\@\©
3 S & W2
N N
Q N S0
o %@Q@’Q@@
S @ﬂ&@\ O
@%
§\%Q§§@Q
O N 9
> O o
s &
R SIS
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I1. Results and Discussion @ @6
K

A. Data: The results of aerobic biotransformation of [cyclohexyl-1- 14C@R 2738 a&@ in @r

European soils are summarized in Tables 7.1.1-2 to 7.1.1-5. IS N
&% 'O § 0
© & s S
Table 7.1.1-2: Degradation of [cyclohexyl-1-"“C]KBR 273&1in loamy s@ soil W &@er I
aerobic conditions Q)
> 4(@ SNAEES) @@Q @Q&\
Compound | Replicate Residues (% A@ the followmdea y @ﬁzer t@men&iﬁDAT) N
©

No 0 0.1 3 . 14 W21, 30 Wrad 63 100 20
_ (A) 957 | 633 | 124 | 33 @7% 2% || 1] 16 ] 22 | 26
Fenhexamid (B) 971 | 623 | 128 36 P27 0%2).2 & | @ | 17 A9 | | e
Mean 964 | 628 | 126 P 3.5 [ 275 23] 22 ENEEN SENRT 23 G
BCS-CQ88719 (A) 0.5 57 | &8 | .5% | 32>5] 23 195]° 15 [ 12AY L1 1.3 1.7
(B) 0.3 59 |98 k80 |38 [ 4 | J¥ | K gy | 1] 1.O] 16
Mean 0.4 58 (88 W 5.8 Y7 N4 [o3d | @y [ & | 14 1.6
CQ88720 (A) 0.4 28 | 5.0%r 38N 2.5 L5 L4 @12 2909 {.2 1.5 1.5
(B) 0.3 R 50 | 32 | 28] 1.9 130 LlaP 14el 1.0 716 1.5
Mean 03 526 w30 | @8 g R & | 1y W 1.6 1.5
RT 14 (A) 0.1 0.8 °4, 1.9 10 [%@5 | <05 | A% 0.6 0 0.3 0.7
B) <Loq,| 1,1 2812, [ 06 | 04 4 %6 |06 0.3 0.7
Mean 0.0 @\ 28] Ligy) 05°@ 05 0.608 0.6°] 707 & 0.3 0.7
RT 17 (A) -<LOQ | 0. @8 § k2 09| 1%, 08 Q&M 1.4 2.0
(B) <10Q RN0.8 2.9 9 L@l | A8 .08 0o | g 1.8 1.5
Mean N 708, P28 Mog O12 409 R0 0.9 |- 09 1.6 1.7
RT 21 A > <LO| 68| 0.8 LISY 10X 1.2 0.6 © 05 1.6 1.6

15
B | <40Q | @ | YO | 129 o] 08| o8 L | 12

Man  |O 05 [Te9 [Su1 [ a8 [ @ ;@% W& 13

NUB) & ndd | 13O 26 F 2870 29 ¢y 25 26 2.3 22

Meady | %, | J.1 25 277 3§ 278 26 W 24 2.2
RT 38 Y (A) nd. |, 60 | ¢ | &5 | 2.

1.1
&p
7
0.7
0.9
1.0
1.0
1.3
1.1
12
RT 36 ) SN nd. 1.0 2.5 25 K31 30 5| %23 22 2.4 2.9 22
23
23
2.7
2.7
2.7
3.0
2.9
29
22
25
2.4

Q\ (B) P ohn.d. 15 £923 | 23 [R5 <6 [ 4 2.4 2.2 1.7 1.8

Mean @) Q) 12 24400 24 ©23 {23, [$4 2.3 2.2 2.1 1.7

RT 40 (A ndS | 09, | 28 410N 44, | 29 3.2 3.3 3.5 13 1.0

nd. [ |8 [ Ay | 48| 34 3.6 3.9 3.0 1.1 1.2

Mein | 1 BRos [wd2 | 43 | & | 34 3.6 3.2 1.2 1.1

RT 42 (A) D nd. 0 4f@ 1.8 "% 2.7 AN3.0 2384 22 2.6 32 0.7 0.4

O B) A 0 dO] 6 15 26 W26 Y36 2.4 1.7 22 0.5 0.4

Y Mean SEEY @ 26y | 2.8y 3.5 2.3 2.2 2.7 . 0.6 0.4

Unidentified (A) 06 |N\32 |- | @8 | 1% | 141 | 131 | 126 | 11.0 | 11.6 | 105 9.5

radioactivit (B) @ 05 AV32 Wiz2 IN32, 87 | 143 | 131 | 128 | 127 [ 103 [ 104 [ 94

Mean | 0.5 32 | 123 P 146133 [ 142 [ 130 | 127 [ 119 | 110 | 104 [ 95

Total s (A) 9 | 8gp | 53 ﬁx 36.8 | 342 | 315 | 298 | 292 | 286 | 262 | 248

extravtable (B) K RNEEYD o | 376 | 350 | 315 | 300 [ 294 [ 27.1 | 256 | 24.6

residues Mgan 977 \B06 £.535 L9 | 372 | 346 | 315 | 299 | 293 | 278 | 259 | 247

L HA) naoy <03 094D 34 | 59 7.8 89 | 105 | 122 | 142 | 16.6 | 19.6

“CO, B) N[ na> | <L 09 734 | 53 75 89 | 103 [ 120 [ 137 [ 172 [ 197

S A9 | 34 | 56 7.7 8.9 104 | 121 | 140 | 169 | 196

Volatile <\ Q) Ma N0 | <04 | <01 | <01 | <01 | <01 | <0.1 | <01 | <0.1 | <0.1 | <0.1

organics Q@ @B) na. @) <01 | <0.1 | <0.1 [ <01 [ <01 [ <01 [ <01 [ <01 | <01 | <01 | <0.1
SMean S

Not- &, & A | I | 200 | 441 | 529 | 558 | 585 | 567 | 55.1 | 57.3 | 558 | 52.0 | 52.0

ex@ble < BY | <8 203 | 436 | 531 | 541 | 558 | 567 | 560 | 549 | 569 | 534 | 523
(§]

resi Mean 29 | 202 | 43.8 | 53.0 | 550 | 572 | 567 | 555 | 561 | 563 | 527 | 522
Total % ) (A) 100.1 | 100.2 | 97.9 | 98.4 | 98.5 | 100.5 | 97.1 | 955 | 98.7 | 98.6 | 94.8 | 96.4
recovery (B) 101.1 | 101.4 | 985 | 982 | 97.1 | 983 | 97.1 | 963 | 963 | 97.7 | 962 | 96.6

Mean 100.6 | 100.8 | 982 | 983 | 978 | 994 | 97.1 | 959 | 975 | 981 | 955 | 965

n.d. : not detected, n.a. : not analyzed, DAT : days after treatment
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Table 7.1.1-3: Degradation of [cyclohexyl-1-'*C]KBR 2738 in silt loam soil — qungl@
<

aerobic conditions mj@ &
Compound | Replicate Residues (% AR) on the following days aft%\ treatment (D@%) § G
No 0 o1 |1 13 |7 @ |»n |do | 44 /fﬁ%\ 90" | ¥ | @
(A) 965 | 689 | 176 | 35 | 30 | 24 17 D16 15 @14 K20 K14 ®&
Fenhexamid B) 966 | 686 | 193 | 37 | 2% [ 24 | 16 20 | 168 14 158p 224
Mean 965 | 687 | 184 | 36 |N9 | 24 | & | 18 | &5 | 44 [ 10
BCS-CQ88719 (A) 0.5 4.1 77 | 540735 2.6 L6 |lgfa |R0 [ Q9 [209 | @pl
(B) 0.4 4.0 76 | 55 34 24 Q8 1.5°] 1.8 5t 09 0.9 ¢ 09 1.2
Mean 0.4 4.0 76 | @4 38°] 28] L& 1.6 ] 1.7 095 09 1.1
CQ88720 (A) 0.3 L5 42 Q1 | B | 18 | 4b | 0O | o | 06 19 0.9
(B) 0.4 1.4 40 o 33 19 lopt3 [eps | W 07 | | @ | QI
Mean 0.4 1.4 44D 33 2.0 13, ] 09 1.0 N7 0.6 [Q09 W9
RT 14 (A) 0.1 1.0 &8 Ny T 0] 05 054 1% 04 Y 055 04, | 03 0.4
(B) 0.1 11 [ @0 w2 [ 09 .03 [ 09 63> 05> o 01| 06

Mean 0.1 1.1 ﬁxlé 1.2 @5’29 QO @5 @ &5 | @ 0.3 05

RT 17 (A) <LOQ | L& | 3000 0.7°N 12 0.8 05 0.5 0.5 0.5 L 87 1.0
(B) <Lo0Q | K® | 27 09 | 08 | 07 05 0.6, 04 - 0.5 [Y0.6 1.1
Mean } R | A | &7 oD a1 on o] 05 0.6 1.0

RT 21 (A) n.d. o] 1.2 T2 |66 |00 | B4 0.5 6> | 4% 0.5 0.9
(B) n.d 0.8 12 12 [ 07 |97 (993 05 | %5 0.6 0.7

1.0
0.3
03
Mean o | 149 1Y 14% 08 0.6 0.6. 1205 @ 0.5 0.6 0.8
RT 36 (A) . 14, 03 | a7 § 20 2.0 15 ] 14 128 14 1.1 1.3
(B) “hd. 0.5 . ) a3 | A8 1.4 Ry % 1.2 1.3 0.6
Mean s D15 ig [O19 L Y9 [N 13 [, & 1.3 1.2 1.0

RT 38 A) SN nd: Ligy| 1.5 1.6 1.7 Y14 1.3 1.0 1.1 1.2 0.8

A .
BIY | ad ey [ & | 1Y 139 1yl 12 1.1 1.1 1.1 1.0 0.6
Méat

Q NESEE 15 |19 | @ 5& %@ 1.1 1.1 1.1 0.7
1

RT 40 @) n.d. 04¢| 12 1.6 & 7 | &7 Sﬁ . 1.6 1.6 0.9 0.4
VB) A nda| 067 14 P 16716 &y 14 1.6 T.0 1.6 2.0 0.8 0.3
' Meary 0.5 1.3 169 17} 16Q 19 W 14 1.6 1.8 0.8 0.3
RT 42 2 (A) nd. | W4 [ DO | AP 17 o8 1oy 1.7 1.3 1.5 0.4 n.d.
N (B) Dwnd. ((hd. 008 T3 |al6 [ &7 L7 ] 09 13 1.3 0.4 n.d.

N Mean @ [ 0.9 12 1.5 £.08 [Q6 1.3 1.3 1.4 0.4
Unidentified (A)° 0% | K3, | 66> 9.6 63 63 \p 68 6.0 6.2 5.5 4.7 4.7
radioactivity RV " | o4 Q [S7 ] | & 67 7.0 6.1 5.6 5.5 5.1 4.0
05 &> 6.1 A1 63| & 6.9 6.0 5.9 5.5 4.9 4.4
Total A) D 98.0.> 79.4.10746.9°d 30.6 5.2 1.0 | 193 | 175 | 16.0 | 153 | 137 | 129

( .
extractable @ ®) O 97.851 7923 47290 30,6 D 24.6 1920.1 185 | 172 | 156 | 154 | 132 | 121

residues Y Mean™ | @) | 9.3 | 488 | 3g8>| 248y] 206 [ 189 | 173 | 158 | 154 | 134 | 125
% (A) Wa. |01 (Y [ @F | 60 [ 92 | 104 | 120 | 139 | 158 | 185 | 209

“CO, (B) @y na. A%0.1 @11 K42 |51 9.4 108 | 122 | 141 | 160 | 187 | 209
Mean °~ | 1.1, % 4.3 7.0 9.3 106 | 12.1 | 140 | 159 | 186 | 209
Volati (AN | <Bd | <@ <64 ] <01 | <01 | <01 | <0.1 | <0.1 | <0.1 | <0.1 <0.1
organis By ST o0 [ @1 [ &Y ] <01 [ <01 | <01 | <01 0.1 0.1 <0.1 | <0.1
Mean K @) - ) 0.1 0.1
Not- QA 43 0% 204P47.00%615 | 620 | 67.0 | 653 | 635 | 62.6 | 637 | 63.6 | 596
extractable X (B) 4KV 217 ] 471 D604 | 643 | 666 | 666 | 641 | 646 | 654 | 643 | 61.9
residue Meah, &3 210 | 4% | 61.0 | 63.1 | 668 | 659 | 63.8 | 63.6 | 646 | 63.9 | 607
Total % & @AY W23 [99.8 | 95.0 | 964 | 941 | 973 | 950 | 93.1 | 925 | 949 | 958 | 93.4
recovery @ aB) M02.107100.8 | 953 [ 952 [ 959 [ 961 | 959 | 935 | 944 [ 969 | 962 [ 949
& ~OMean 10205 1003 [ 952 [ 958 | 950 | 96.7 | 954 | 933 | 934 [ 959 [ 96.0 | 94.2
n.d.:§t dete@)& n.@@glyot anatyzed; DAT: days after treatment
& & <

&
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Table 7.1.1-4: Degradation of [cyclohexyl-1-"*C]KBR 2738 in loam soil _ under a@bie >

conditions . S
(O)
Compound | Replicate Residues (% AR) on the following days after trg@nent (DAT), @ Oy
S
No 0 0.1 1 3 7 14 21 30 @4 63 490 N20
_ (A) 80.9 | 464 [ 98 [ 43 [ 29 | 32 | 21 ;@% 17 | 179] 27 34
Fenhexamid B) 89.0 | 458 | 100 [ 43 [ 32 |C1 | 21 [ &7 [ 18 [ [ B )
Mean 894 | 461 | 99 | 43 | 31 Y32 21 Do 17 Qe {7 | e &@
BCS-CQ88719 (A) 0.9 4.6 4.8 3.4 28 1.9 L3Q> 1.2 1.1 09 Y 1.4 1.7 ©
(B) 0.8 4.6 46 | 36 | o 1.9 14, | 12 L] 08 149 1B
Mean 0.9 4.6 47 | 35 |4 19 | W @%.2 & Q.8 1% | 38
CQ88720 (A) 0.4 2.2 34 | 3109722 1.8 1.3 @ o0 Qo0 ezl | @4
(B) 0.4 22 3.5 2.8 2.0 L8QP 15° 14 b 12 1.0 3,24 14
Mean 0.4 2.2 35 | @0 | 2B 189 1LAS] 1a ] L] 10N 22 1.9
RT 14 ™) 02 | 24 | 29 |96 L B0 | 0 <§§> 4% | o3 | 06 | o0& | 09
(B) 0.3 2.3 24 1.6 4509 |g,1.0 6 | e 08 | @% | @ | 6
Mean 0.3 2.3 22 P 1.6 ] 0.9 10 0.6 X 07 08 0.6 [N07 K408
RT 17 (A) 0.1 L1 | &0 D | 13> 065" 05T 04~y 05, | 07 §§ 1.1
(B) 0.1 1.1 %0 [,9 [.1% @P 0%) | 6%, Y oey | 0.D] 07
Mean 0.1 1.1 AA2.0 09 &5 T | o ©5 {%’ & | 08 0.9
RT 21 (A) 0.4 0.8 | 0.7%r 1.1 0.8 1.1 0.8 N5 IN07 KN0.6 o 1.1
(B) 0.4 D | 04 L0 | o] 09 078 07 05 b 0.82] 709 0.6
Mean 04 [504 1.0 [ a9 | & | D o0& | o] ®©] 07 0.9 0.9
RT 36 (A) n.d. 1.4 o 2.1 24 %7 1«26 | 22X 2.1 53 | &» 2.4 1.9
(B) n.ds 16 2.6 25, 24 | 22 [0 |[922 20 | 32 2.6
Mean S | 249 240 25 @ 24 2.1 22:. 722 @ 2.0 2.8 2.3
RT 38 (A) o nd. 4 | @B § 8 22| 24, 2.‘6‘@ LOS| 2.1 1.7 1.5
(B) hd. 1.4 23 O l@2 | A 2.4 NEE 1.9 2.3
Mean 14, D23 M6 [O25 471 [Ke4 2 6 o9 | 20 1.8 1.9
RT 40 (A 5 O] M 240] 34y 47, 2.9 40 3.6 2.6 3.1 1.1 0.6

BXY | ad & [ S | 29V 4R 32@| 35 2.9 2.7 22 1.6 2.6
2.0

Mg Q" 20 [%07 |32 [.4¥% | & | 3» %@g 2.7 2.6 13 1.6

RT 42 ) nd. Llg] 2.8 IN26 |822 | 28 E® 1.9 2.0 1.8 0.5
NFB) & ndey| 1407 27 P 251 25 @23 S; 2.0 22 2.0 12 2.6

~ MeaQy ) 27 ] 262 24 25O 27 W 23 2.1 2.0 1.5 1.5

Unidentified (A) 0.8 44 | B8 | 1497 128 | 1427] 129 | 141 | 130 | 88 8.2

Mean_@)” 08 &) 144 ], 149 ©140 .35 [Q41 [ 134 [ 139 [ 128 | 86 | 82

12
0

radioactiviﬁ%\ (B) b 0.7 6.0 4943 | 150 |38 [«@43 [ 40 | 140 | 137 | 125 | 85 8.2
6.5
(VA

Total A), 92 478> 40.08] 373 334 32.0 30.5 28.6 27.3 24.5 23.4

extractable BYY | 988 | &0 [-479 | 48y | 3R> 33.8 | 315 | 299 | 285 | 259 | 254 | 244

residues Msin %92‘2 Q0.4 478 |wabll | 365 | 6 | 317 | 302 | 285 | 266 | 249 | 239

(A) D "n.a, 0.1-0 13 °% 38 IS58 [ \74 8.4 9.8 113 | 134 | 163 | 187

14CO, D ®) I ndy| <ad 1280 36 P54 (973 8.3 9.4 112 | 135 | 160 | 179

Y Mean'~ O 5.6y 73 8.3 96 | 113 [ 135 | 161 | 183

Volatile (A) T 0.1 M | @1 | 62 | <01 | <01 | <01 | <01 | <0.1 | <0.1 | <0.1

organics @7 (B) @ na. A<0.1 @<0.1 xs0.1 0.1 | <01 [ <01 | <01 [ <01 | <01 | <0.1 | <01
Mean < 3 0.1

Not- (A), SR | 3@ | 45| 528 | 53.01 | 575 | 554 | 555 | 552 | 542 | 542 | 515

extra%?%ie (B) 927 [°305 | 408 | P [ 566 | 559 | 550 | 548 | 556 | 561 | 534 [ 519

residue Mean | 9.0 [KB04 L 460 |[524 | 548 | 567 | 552 | 552 | 554 | 552 | 538 | 517

Total % Ya) 101 570 1000 94.18°96.6 | 96.4 | 983 | 957 | 958 | 951 | 949 | 950 [ 93.5

recovery A (B) 10697 | 9%5,°] 959 1957 | 97.7 [ 97.0 | 948 | 942 | 954 | 956 | 948 [ 943

&7 Mears | Hp2 | 998 | o5 | 961 [ 97.1 [ 976 [ 953 | 950 | 952 | 953 [ 949 | 939

n.d.: not d@%@cted fa.: no@@ﬁalyz@ty DAT: days after treatment
<& @ @
&% O @ RS
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Table 7.1.1-5: Degradation of [cyclohexyl-1-'“*C]KBR 2738 in clay loam soil _ under

a@bw S

conditions
ﬁ\
@ J
Compound | Replicate Residues (% AR) on the following days after tr&adtment (DAT}\K &\Q
(@4 o
No 0 0.1 1 3 7 14 21 30 44 63 90 C\120 2 )
(A) 980 | 83 | 415 | 42 | 24 | 18 1.4 6 Y 1.3 il 092 08,
Fenhexamid (B) 98.0 | 810 | 412 | 43 24 (99 15 [ 44 15 | 2 S
Mean 980 | 816 | 414 | 42 2.4 1.9 15 195 14 [CQ12 oP0 [ 98 @
BCS-CQ88719 (A) 02 13 | 36 | 44 | 28| 20 | 159" 19 &@07 068 0 “§
((M24) (M24) : : S BN I Y O AN BT I N
(B) 0.2 12 33 37 1% 2.0 1.5 99 0.8 0 | 0¥
Mean 0.2 12 3.4 4.1 80727 2.0 16 |\»27 Q 0 |98 [,07 | Ao
CQ88720 (A) n.d. 0.6 2.1 2.4 1.1 LOGY 0.7°] 05 g, 05 04 o 03 0.2
(B) n.d. 0.6 15 | @2 1d5° 0.@ 0.8, 0& 1 037 04 0.3 0.2
Mean 0.6 18 Q3 | @ A 0% @ 0.4 03 0.2
RT 14 (A) 0.1 0.8 2.1 1.3 7 OWS a4 | 95 04 | 9% | @3 | Q3
(B) 0.1 1.1 19 15 0.7 .5 03 Nv4 [ 03 [Q04 [D3
Mean 0.1 0.9 20 YRIEN 0 sb 0.4 Y 04 0.4 0.3 0.3 0.3
RT 17 (A) <LOQ | 1.0 [ @7 | w4 2 |10 | 09 e8| 04> 043 04] 03
(B) <LOQ [ 10 A8 (S22 |a¥8 (a0 [0 [ G | &F | o 0.5 0.2
Mean 1 2708 1.3°] " 1.0 1.0 ] 0.6 9307 W5 4 | D4 0.3
RT 21 (A) n.d. (& 1.5 29 | 28] 1.0y 0787 0.8, 04 Y 0.3. 0.5 0.3
(B) n.d. 0.5 Y2 | A0 | &5 1] o | o o] 04 0.5 0.3
Mean 4 . .6 29 [ | 19 (V] 0.7 | & | 8¢ 0.5 0.3
RT 36 (A) nd n.d. 0.5 0.8 07 | 0.9 7 D3 0.8 06 0.5 0.5
(B) nd. nds | 04 0.y 0.7 P 0.9 0.7, 0.7.. ] 20.6 @ 0.7 0.1 0.7
Mean 9 S - 0,7 0.9 07 08N 02" 07 0.3 0.6
RT 38 ) Sd. Sad. | 04 § D5 | A6 [ 06 | 0% % 06 | 04 | 05
(B) nd. $hd @04 Nos (506 4 W6 295 0.6 o 0 0.4 0.1 0.6
Mean_ Y ‘Ol AR 049,] 05 0.5 0.6 05 N5 & 0.4 0.5 0.2 0.6
RT 40 (A ad. [ € | 0.6 03] 08yl 0.6 0.3 0.5 0.6 0.4 0.9
By Qd. Psad [RQ5 06 [.IW ]| ® | on | 0R9] 03 0.3 0.1 0.8
Kgan wl 04 [06 g 08 | 97 §% 0% 0.4 0.5 0.2 0.9
RT 42 YA &7 nday| nd®] 04 P 059, 05 & 05 .5 n.d. 0.5 0.5 0.2 0.5
~ B)gy | md, nd. | 0.1 059 0.6 04Q 035 W nd 0.7 0.5 0.1 0.5
¢}  Mean ) 2 | ®»> | 0% 04 0@7 0.6 0.5 0.2 0.5
Unidentified S, (A) L\00.8 15 893 | 48 |ad7 |36 |3 3.5 3.3 3.1 3.0 27
radioacti%& B) @) 12 % 12 34_J 47 ©46 £.38 |5 3.4 3.1 3.1 3.6 2.8
Meari 8, | k3 2] 4] 47 37 b 37 3.4 3.2 3.1 33 2.8
Total WD T 9% | &7 |53 | 2% | 0] 137 ] 116 | 105 | 97 | 87 | 76 | 714
extractable Eod 99.6 &5 374 [w2¥8 | 174 | @4 [ 117 | 106 [ 9.1 8.5 7.6 7.6
residues Méan D 99.3 871 4075732 733 Q7.7 [N35 | 116 | 106 | 94 8.6 7.6 7.5
D) S naly| <0l 179 76 W11.8 @144 163 | 182 | 20.1 | 225 | 258 | 274
“CO, Y B) Y | of@ [ <T | | 18| Uy] 146 [ 163 | 185 | 207 | 227 [ 257 | 274
Mean VN AN g7 | @] 145 | 163 | 184 | 204 | 226 | 257 | 274
Volatile @7 (A @y na. <01 @<0.1 Bxs0.1 |01 | <01 | <01 | <01 | <01 | <0.1 | <01 | <0.1
organics (B) ] na. Y <Q1 [ <03 <0.k@y<0.1 | <0.1 | <0.1 | <0.1 | <01 [ <01 [ <01 [ <0.1
Mean's, O @ K
Not-y, (A) 17 36 | 409 | B3B8 | 655 | 669 | 66.9 | 648 | 641 | 639 | 60.1 | 59.6
extractable (B) ‘B4 142 1353 [ 680 [ 656 | 665 | 671 | 653 | 640 | 628 | 60.8 | 59.2
residue @ean 3.2 13@_QJ 3610644 | 656 | 66.7 | 67.0 | 650 | 64.1 [ 633 [ 60.5 | 59.4
Total % A (A) 10227 10%3°] 959 952 [ 953 | 950 | 949 | 935 | 940 [ 951 | 93.6 | 94.4
recovery q (B) K20 | 1007 | 984 | 956 | 94.8 | 945 | 951 | 945 | 93.8 | 94.0 | 940 | 943
& @25 [301.0 | 982 [ 954 ] 950 | 948 | 950 | 940 [ 939 | 945 | 93.8 | 943
n.d.: notdé ect .@ .. %ofﬁna d; DAT: days after treatment
o
S @@ &> °§%
€ o

&
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B. Mass balance: The total radioactive material balances showed a complete recovery Eo&ge @6
from 92.5 —102.9% AR for the four soils investigated. The results are summarised in more @ail i
Table 7.1.1-6. Conclusively there were no signs for losses of radioactivity %@n sample WQI@—U])

rocessing. S
e RIS
Table 7.1.1-6:  Material balances of radioactivity in four E@pean soils (*9 %\ N &

& Q R o
Total Recovery (% AR) 94.8 - 101.4 —1023 R 9365 10LS | 2 93.5 Y029 ©
Mean 98.0 QY 961 @96.4 O @58 @
Rel. standard deviation 1.8 38 NY %é@’ O V3.0
@

2 N
RS COD o
306D Vall® of Crractae radionct © @
C. Bound and extractable residues: Valucs oNxtra%ab e n%loac@y decreased with-@im
accompanied by the formation of nor@ctrae@hle r@l\dugs

4qs su@ari éd in T@%ie 79%.1-7. Starting
from a complete extractability by deré&%]&’/&br

%
N
. o2 2 for and 99.3% for
12.5% (. 23.9% an%@ﬁ% ) afféF a m@mun@incu@ion p&iod a£120 days.
N. O\ N @
In turn values for non-extré&abl%adloa@lty avere 1 by day ze&@l%@ foréﬁ 4.3% for -,
9.0% for [ and 3.2%\1@ o i@asmagmum agmung\&f 532, 66:8,56.7 and 67.0% at
DAT-14 or DAT-21 '%soils_, -, and !, resfidctively. Tow?}fdso thgyend of the study the

amounts of bound @ues s@gwlcli &4o 52§60.7@§\1.7 & 59.4& of AR'in soils - N
R

. SO Q @
and [, respectigply. © O N §2 @& @

TR SIS
In the parallpernts @ith st@%ize@@ils %@o-w@amad@tion and treatment with HgCl,)
no mineral%&tion W@é obsefved @ntil %T—f& @0.1"/ CO,, whenithe microbially active samples had
5.6% t(@xS% 1CO; Q}? D sz7). @/ever, in thessterilized ss both dimers and numerous minor

N oy O .
metabolites were formed, tho gh&lowen in_the microbidly active samples. The same is true for
the formation of actablgesi Q% i i i

qon-extra tal@ esidigs: Aﬁl@’ 8 days ofincubation, the amounts of bound residues

in the sterilized %mp@wer 3.4©@.2, @% 32.8% of AR for soils B . ccspectively,

ie., conside lo th@he amount&@ bouad re ~d1é1@ejs found in non-sterilized samples on DAT-7

(55.0, 63%nd 65.6% 0@AR§®Speﬁ%ly)@%or S _similar amounts of bound
residue@ere found,{ﬁ@the I@Clz tr@ated@lf AR, DAT-8) and degradation rate test vessels

54.8% of AR, DATS)). N @y
(i@o A@)@@@ﬂ @ <

B
lu ecr@d tg\ﬁﬂ% (.),

&@\ ¥ O

@%

@\%%é@@@ﬁ
%o © Q
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Table 7.1.1-7:  Extractable and non-extractable residues in four European soils o
@
Extracted RA (%) 24.7-97.8 12.5-98.0 23.98792.2 7 S - 99@
Bound Residues (%) 29-572 43668 99567 o, 26670, 9
Extraction Efficiency on DAT-0 (%) 97.8 o080 o 22 & Ao
All values given as percentages of initially applied radioactiyity. S t"\y@ QQ N q&©
A Qo &8 & 2@

D. Volatile radioactivity: The maximum @ unt of 14%2 wa@ﬂ 0 %f 8‘ at t&%nd@@he
study (soil . DAT-120). In soils % @ mag}ﬂu Amoungssof 14602 detected

were 19.6, 20.9 and 18.3% of AR, respectiyely. 1gmé%1nt @unts@f Volat@é o@mc @po&g@dﬁ

were detected in any soil (values belng <‘1& 9 a"&all ﬁphn%nterv&%) @
0\\ ) o @ & &
E. Transformation of parentp%md @ere s obs@’v a siggle major
component identified as [C-C]-d@er %‘ (M@@ T
CQ88719 (M24) reached maxigum values o
N
and

2\738§3CS CR)887
.8, 16, 4. 7@n o of neqor three days of
incubation in soils @espictlve%ﬁxfte&g@degrg@be u%ll DATI4/DAT- 21, the
amounts of BCS- CQ8371% (M24)'in ext <.:" r&mamed more %?les@tabl%%tﬂ the end of the
study. On DAT-120, BC§ C 719@5M24 co yited for) 7, él 1.4 aid 0.4%5 of AR in soils -

S
[ Bl RS ctlve@’ % < \ é §\

A second transforatio odu,ct@hlc@as freﬁenﬁ@ deteé@d W& tentatpyely identified as the [C-O-
]-dimer CQ8§® 0 ( 120) Vf&H C co- %mma&}ra h@M i un&ﬁlounts of 5.0, 4.1, 3.5 and
3% of AR &ere @ect@%@fter @e of‘three @’ys é on i@ soils and .
respect1vel§@ In addltl%l seyed m pa&s or @one@ Wer.éfrequently detected. They were
charac ed accordi reten{ton times (P@ and,r ach@nammum amounts of 2.7% (RT14),
2.8% (RT17), 2. 9‘%@3T2 ]Q\3 Of@RT%@% 7% %RT};&) 4. 4‘@%€RT40) and 3.5% (RT42) of AR.
The profiles of 1(@&1ﬁe%com nds &%md @ur sSils tegtgd are presented in Table 7.1.1-8.

&
Table 7.1.1 @)ccu@% @etgb@ites 0@cyclo@§yl 1-%C]KBR 2738 in aerobic soil.

me@%ﬁs of BCS-

QD
@ Q. %S N@mul@ Maximum Occurrence at
mpound @2 D Soil @ ‘egcurretice study end
q % ®) occurrence at day (% AR)
[C+CJ-dimer of KBF ]%27 @ @ /88 1 1.7
BCS-CQ88719 (M24) R O76 1 1.1
@ Y o 47 1 14
@ % J@ 4.1 3 0.4
% AS)

II1. Conclusion
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Based on the study results the route of aerobic degradation of KBR 2738 in soil is characterised bgjhe S

following major processes: N @§
e Formation of the major metabolite BCS-CQ88719 (M24) @b &@Q @@
g .
e Formation of non-extractable (bound) residues % § @Q\ 2
@ < SIS
e Mineralisation (formation of carbon dioxide) \a @ g}” Q\ @ &@
N @Q P & O
0. R

Experiments with sterilized soil samples showed n%@ljmnerahzatl@ (< %L%) Qyer elgilt days@l)es%@
that, the same general metabolite pattern wa served inXthe ste@hzed Q m\@e ndéa-st
samples, and also significant amounts of bownd res1@yes w@e fo Q:ﬂed m@: es 1zed%ampl%§ The
formation of metabolites and of bound re%uewas @@sm@ s@ er, %wegr @ ste@le
conditions.

Considering that the sterilized soil g3 ém&gs wer@ not %ntlre]@ steggg (as @vas Wn the
determination of germ total), the@@esu;}{s 1nd1@a e the@ﬁeta@ id, and in
particular the formation of boun mdue@are p\rtly al%otm@oce@ wl@ are&bowex%sr enhanced
by the activity of soil m1cr00@amsm\g DAl cggrad@)on }@u bser@ V\g of transwnt nature
which is indicated by the hlg§mouﬁﬁs of

A summary of the prop(%sed r@@abo patl@y of@KBR %738@”1 ae@%)lc s@g)l is presented in
Figure 7.1.1-1. N RN

)
S

%

Figure 7.1.1-1:

&
& NS
& @
2 K
' S
BCS-CQ88719 @@ CQ88720 (M20)
(M24) Q@ v cl H,C
0 al OH N
S | 0
) OJ\N o Cl 7
\‘”\, CHH cl
&
SIS
o @
N
N

minor transformation products + 4CO, + Non-extractable Residues
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1A 7.1.2 Anaerobic degradation @ >
Due to the proposed use patterns (application as a fungicide in fruits and vegetables) it can be Jtlﬁed@§
that KBR 2738 will not be exposed to anaerobic conditions. Therefore, a study op anaerobic @ S
degradation is considered not relevant. S SR
However, an anaerobic soil degradation was conducted, but not summarized here. Q @ %

. 9
Report: KIIA 7.1.2/01; W@os EN S @ @
Title: [Phenyl-UL-14C] Fenhexamid: Anaetobic Soil M@abohsm @ & & §
Report No MEKBL007-1 X < o R O &
Document No M-367218-02-1 % R 2N © g\@

N
- OECD Guidelines for Testig of Chemic Gulc@hne 30»7é 2@%&9 9 Q@

Guidelines:
udelines - US EPA Subdivision N,«Sectiongh62-2, aer@b;c SO&l@ijetal?@sma 4\\%2 A

Q @éf@@@@

w\g .
1A 7.2 Rate of degrad%@n mf%nl(s)%- lab&vam&x@tu(@ N
S § O
@2 Q ©@
ITA 7.2.1 Aerobic dedamg}i of the active su@@tan@n so? at 20 C©
N
An evaluation of the klne ics of gradé%n @ perféimed s&par@ly f@&@@vo stgdies on route and
rate of degradation in aemblc il unde@labo ry @ndltlc@@ The'half- @s d@@bd from evaluations

f ith E efendpoidts. O - S :
serve for comparlson‘;&g }@'g&\ﬁ ndpors. §9\ ) é& O
@

(‘\r\

N
Report: } IL@IM@I 0y, o

Title: o [cwlohexyl-1-! ]Fen amid¥KBR 2738 %
o rob‘r&@; c? %1 & % Buropefi
gg% ation/ etag smﬁFour rope: Soils

Report z@%& §711/0 @ S & Q@ NG
5

Docu@n No 99891-1 & QO N, Q
Guidelines: Q%)EC@E Gu@hn \\‘blc Angerobic Transformation in Soil, 2002
@@ %mlgé Direg 1ve 6/E e@ing Directive 91/414/EEC (Annexes I and
@ § Be our in the @Vlrm@nt), 1995

O on (EC) Nea. 07;/% 09

GLP Yes © X o @
AU SR S
@ N o @ AN

Report KILA7.2.1dD1; 2012
Title: @ Kinetic luatiety of thgjAerobic Metabolism of [Cyclohexyl-1-14C]Fenhexamid

((@& 8) iiSoil for Modelling and Trigger Purposes
Report Ng@c @NEF@ / 69& Q
Documéir NO@§ M-421881

Gui(&ifines&> &)uldaﬁ@ Document on Estimating Persistence and Degradation Kinetics from
nvi gﬁ’nental Fate Studies on Pesticides in EU Registration”. Report of the FOCUS

@
@@ WorkGroup on Degradation Kinetics. EC Sanco/10058/2005 ver.2.0, 2006
) No (calculation)
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Executive Summary o

o
The aerobic degradation of [Cyclohexyl-1-'*C]fenhexamid and its metabolite BCS-CQ8871 M24Q§

was kinetically evaluated based on one laboratory study (_@ 11) on 4 s&@ in tatgl
(20 °C, 55 % of maximum water holding capacity). @ o

9,

%.1 S < o
The evaluation followed the recommendations of the FOCUS working gsotp on degizg?atio&@@net'
(FOCUS, 2006) and can be considered as a basis for mo®elling and pef€istence end@&lts.@ @ &@

For the parent compound fenhexamid the FOMC m@el was selee@% in all soil@xcep

(SFO) to estimate modelling (Table 7.2.1-1) ersistence (%ble@.?.l-@ endgaint& or B@ -
CQ88719 (M24) reliable conservative formation #actions W@Stirﬂ% ed. g 6\ v,
o % o\ %
S @ O &7 @ N
Table 7.2.1-1: Optimised degradation parameters fenhéfmid@? moﬁlingndpoié% ar@rma@o‘h

. i @
fractions (FF) of BCS-CQ88ID (M2d). .~ ¢ _&% o S

Soil Model 'S kepatsro > DTS0sey o8  ER(M24)
R M
ﬂ@% R e
] ] C 1.6 S O Y W
— @%@ & S oS & e
] CFOMCT @31 < @Qo.%%)a & é§006
] Sos0 O sooim S 0065 o 00s
)? calculated from DT900Q\f3)i—phas\1% mo@3.3§ & &SR S ﬁi\o\a
SRR RS S
S S SAPSIEE- A
Table 7.2.1-2: Og@ed \%egrada@ p {(@ etersof fe\%@can;i@or [:zi;@ten@c??%ndpoints.
Soil RN Model &7  @DT50°C DT90
> s N@} f@& 2 da% [days]
. FoMC © 2 )
e N & @Q Q! 1.37
N A @ OMC Q@ \@21 1.84
§ . F(@C %, Q.08 1.19
DR @Q “SFO¢ A 0.76 2.52

S o Q B
@ § PO ©©

¥ > ©© O\@ LY ter° ©zln @ejthods

& 5 JEIG

Details @e study oc%duct its @sultsre sumimarized under ITA 7.1.1/01. The degradation data

for KBR*2738 and @met%bo te BCS-CQ 7}%}\424), a [C-C]dimer of KBR 2738 were kinetically

eva@%ted followingFOCHS gu@ce Wl tl@@%ftware KinGUI, version 1.1.

The measured ‘@Lues were ta@% intazaccoutt as reported and thus treated as individual replicates. All

sets with tl;@ata p%ﬁqts e wgﬂ%hted %ually. The concentration at time zero was included in the

parameter Optimisation th@%nitial@@ue being allowed to be estimated by the model.

For all réédues@sed inhe kifjdtic evaluation, the following procedure was applied. The parent value

at tim&Jd) wagset to@ Va@g of the total mass balance at this time point. The metabolite value at the

sa ime@g@int Wais se@x) “0”. This procedure assumes that at time 0 no dissipation of the parent

substa Qccurs.
&

The kinetic evaluation took into account the models simple first order (SFO), first order multi
compartment (FOMC, Gustafson-Holden), Hockey-stick (HS) and double first order in parallel
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(DFOP). The parameters of the four models were estimated each by non-linear optimization tg,the S
measured data with KinGUI. \@ Q
The identification of the appropriate kinetic model was based on visual assessipgnt of fits an@e C i@j
scaled-error (%) to be a minimum. The visual inspection focused on a rath§random dlstkbutlo@
residuals rather than to show a systematic distribution from the calculatedscurve. Howe@ 1n*®se of,

small systematic deviations from the curve, fits could stil@e qualified a{%visually acce"pi;able N é\ﬂ

& Q@ &> O 2 &@
A single-sided T-test is used to identify the probability that a para%@er is not m%u%can@%at @qu@g@
or smaller than zero. Generally, this probability is cﬂ%e higher the‘Rore gpee {9 a pa{ametelg% LK?
be the value of a parameter and s its standard ‘dgviation thefits I Elue 1s§llc%9ed ar =
Finally the probability of this T (t-prob) is oblﬁagned the@tude s t- dq@rlbu whelse the &egrees
of freedom are defined as the number of measmme%gjmlgthe @lmber@of de@ame{er.
Normally, a probability t-prob of 0.05 1s~;gﬁo%s1d‘e.ge asssuffi 11. Asprob up to 0 ecH
acceptable if it can be justified by tl@%t O&\Ielgl@of e iy encé@ro mheﬁha I@e degrav

parameters are required to be s1gn1ﬁt fo& odel@ﬂg pt?@oseS@
&

Other than for the parent, it wiljbe of{gﬁ%nelt@ feae n@? <%ful to dif Ql%tl te between SFO
and the bi-phasic models f@ietab%hte@ecause@he ntmber@ freey parameters for such systems
assuming SFO is already@} its I@At T@)@hse @bl—ph@ﬁc mo%els@ﬂy @%bles@ﬂle number of free
parameters which result$hin mc&g unceg@m 1§10n@gmfﬁ pargﬁhete@g@ Q\y\’

& S @) \@
In a first step the gerent g fitte consfé%rl @ n@abohte data ‘% identify the appropriate
parent model. Insecqd step the mes;c%boht%us ad ed to é@ sel@ed P nt model and all parameter

are optimize c@'ﬁ,\ ult@ If thénet l’@’lte can not%e ﬁtte§dequ§ely a decline fit is performed.
The aerobig soil métabolism of %nhex mid % e c@acter@ed b%@%e metabolic pathway shown in
i P % O @
Figure 7.2.J-1. g}a @ & \
&@ @ @ ISR S) B @
Figure 7.2.1-1: Ce@artn@nt m@él u,se@for t{l} klnc an 1s of [Cyclohexyl-1-14C] fenhexamid in

aerobic soil syste (@% é\g . %@J o @@
@ Q dhexamid < O @ v
Q @) exml N ?@ @
) =
& @ Q v @ N
N D
o S
S @cs @bsznﬁvg 9
&@ g g (\&
RS
®§ Q© g \ 4
Uﬁ@tra@@ﬂe %mdu%@nmor metabolites and volatiles
N SR

-
(@)
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II. Results and Discussion @

Model selection for parent compound KBR 2738: S 3

The best-fit models were selected according to visual assessment and l@est x? errotlas 1S
summarized in Table 7.2.1-3. The fits from application of the SFO, FOM&and DFOP modei\ ere
significantly different with regard to the visual assessment as well as f&f%he dlfferem@ in c@ err&@
with values being as high as approximately 20% for the SED model for$ome soils. 5

@
The bi-phasic model FOMC provided the best fits for the three soil&

N N N
- degradati@ates were @ﬂlﬁcant (t-p{@ <0.0 for@ cases
D" S o
with the exception for soil ||| Gz @ R 0o &
For soil _ degradation was descggbed best by t@%F %ﬁod%@nl}/@& tha{%‘hodaﬁge t-
prob gave significant degradation rates. S %@ & Q@ @ ('S % & o
S

% @ @ O @f
rate (t-p§ for

4,

N
Table 7.2.1-3:  Chi2-error, visual ass Q\)\ eng WA) %can %of d@rada@ﬁ
fenhexamid in the soilgy udlég%y (20]@@ Kin tions @cepted
are given in bold for fodel endpoints and itali¢@or stenceend
given i ! @ Ip: and itali ;%@ ceendp %@)

N eModeh,  OChizi%] ,OVAY  Otpréb)’
@ N SF&® @% 19@)”@Q -y ool

Soil
] ]
N
FQMC 2 % <0.091/<0.001
~ & FBrorgr @93 N O+ O\@ & 0.002
I 2 & SF o 1?@@% R
& o Fayc 29 w o+ OR0.001/<0.001
IS FOP &7 (82 O & & <0001
I Bro Y S99, : <0.001
O 7 wFome WO g o+« <aoor<o.001
O 6\ S @P & : %, 0.003
B < o © 0 & @2.0© ot <0.001
. O FOME, @§12.5 w, + 0.231/0.248
% B T T
)* Vishal assessment: od, ceptalle, - not accepta@s Q& N
)b&rob of k-rate fol&FO o@phwﬁo MC, & k-sloWefor D{@P
SEENEFE R OIS K\
S Q> N
) PR @
<) % § > \%
Model selectidH for ﬂ@tabg@e [C&mh@vl of @BRT/@%S (BCS-CQ88719 (M24)):
In Table A2.1-4 the res@s 0@ ati (@)f t}@@nodelhng and persistence endpoints of BCS-
CQ887 @\424) are s@mar@d Nahd@tlmaﬁ%h was possible.
N 9

@ N
Tab®.2.1-4. Chi2-err %Vlsm{gjsses@ent ) and significance of degradation rate (t-prob) for BCS-
CQ8871 M24§in th oils SQI ied by _(2011) modelled with decline fits.

nle%c; ew@mns@ccept@ are given in bold for modelling endpoints and italic for

@ persistencgiendpoifits. )
SOil@ = 5’ N Model Chi2 [%] VA)? t-prob )
§ SFO (parent FOMC) 33.6 - <0.001
& © D SFO (parent FOMC) 29.0 - <0.001
SFO (parent FOMC) 36.9 - <0.001
[ SFO (parent SFO) 27.2 - 0.064

)* Visual assessment: + good, o acceptable, - not acceptable
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)° t-prob of k-rate for SFO @" S
. N
S @
Estimation of Formation Fractions @6 @ @

S0
The degradation rate of the metabolite BCS-CQ88719 (M24) could not e@évaluated @pro@tely

Therefore also the validity of the estimated values for the formation ftaction (FF)%@@m Q@ﬁts i

questionable, although the formation and maximum cog€entration oe metabol@wa@tted wry ©

well and FF was determined with relatively smal&uncertaintiesandard d%@ﬁtm@@ esté?ate&@
S Q) © @

value). @ o )
N Y-

A further degradation study is available in whic B CS-CQ88Z§ (M%% is g@phe %Ljrectlgé@ the@dme
four soils as in the current study. The degrad@&ion ré@coq@%e cir%ervely &aluated with FOMC
and DFOP. O &y ES S o
. v \@ R Q @j @
In the following it is tested whether %supstg\nce ametey Valéi@%(]){@) 0 re%and F§rom
current study and DT50 of BCS-CQ9 (M>4)) ult @a con@vati@repr tatjdn of th&urrent
degradation study. This would indicate thag'the teaching.assessmient @ed hes alugﬁ@vill result

in higher concentrations than expé@ted mth%stud@and ther&fore c@hservafive.
g tom gsndibond glhr e gileng

For each of the four soils f@ard rins WeEe perf(@med%ith alb paragyeters %ed t@their estimated

values. These parameters pere ﬁ)é% an@wa@uns @culate% Wi@(in%%; fofo\] @l four soils.
0 9 s R
It is demonstrated that for e soié)the suronc@atigls are Sﬁuall@?ﬁdely overpredicted

during the study peri@y of 120 day$-The paramefers us@bfor risk as@@sme@\including the formation
fractions, hence cgunservatively @crilgg@\fhe g&perir@al c%ﬁbent&ations. he usage of the formation

%

fraction therefor@?pp &gustisﬁ\ed. N S N @ &
S Y o O T O ~
NS . KIIL.\ Conclision © _ @

2 >
Values Q@half—lives a@DT@Wer@emi@:d for the nt @Qr@gpound KBR 2738. The values are
suitable&for compari Wit{%ggg endpdints Wi\Qn the%nvirgnmental risk assessment in soil.
' fefthexami be @&cri ed best by bi-phasic kinetic model FOMC

The degradation ofthe pa%ent
. Reliable formation fractions of the

for the soils
BCSCQSS@J(M 4y

N 9
After se}@ﬁm of most agroe kl@%’%c m&aels &c@ording to the results given in Tables 7.2.1-3 and
7.2.1-4 Salues for ha:]f—?ives% degradatig@ln(@%eir associated DT90-values were obtained as it is

N
summarized for th@ren@)mpc@ld K@ 2 Zé&in Table 7.2.1-5.
h v & S

o @ A
Table 7.2.1-5: &gf)tim&ed d@dat@araﬁ@ters of fenhexamid for persistence endpoints.

N N § Q) Model DT50 DT90

@ [days| [days|
§ 8 FOMC 0.16 1.37
§ @ FOMC 0.21 1.84
Q0 L FOMC 0.08 1.19
(9 SFO 0.76 2.52
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All calculated half-lives for the parent fenhexamid were clearly below 1 day, even the DTy

° K \ %o %
e Yop e, B g T, Y T
R 2, 8 z %@@ /0 Q%@ Q@ o
Sy o g Y0 n. 20, e 7
S) 4 2r, S @@@ 9, o 4
Yy Tay o B, i, o P, "o,
S, dp 7, Y _ "W Ty @@@@ ? 4
E %@ \@&\ %@ @\u %Q@ @\ %%u (V) %
Y, € 0 o Ty Y
9 S S S
g 4 S
- Y, &, ﬂ\@ﬁw @@@
S V4
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New kinetic evaluation of a former aerobic soil degradation study with the [phenyl-UL-!*C] I‘g)ed S
ntal &

fenhexamid was done to derive half-lives of fenhexamid for use as input parameters in environ\ tal
exposure assessments by modelling. S @Q v
o C
Title: Aerobic degradation and metabolism gf. KBR 2738 insoi N A
Report No & PF4195 // MR 434/96 @ Sy @ @
DoIZument No M-002410-02-1 . ¥ ©Q @Q § (i\% §
Guidelines: - US EPA Pesticide Assessmen%@uidelines, S@division N C@mistry\\.)< @Q @
Environmental Fate, @@f @ & @}
§ 162-1 Aerobic Soil Metabolism Studies, 3982 - N\ \;»5@ S
- BBA, Guidelines for Official Te§ging ofP antﬂProtecm@sj, P@@V, 41,1986
GLP Yes > @}@ & Q@ Y b S S
{q\% \\ \\ (< &% <,©© v @§@
@ N @ S Q > N v S
Report: KIIA 7.2.1 /02; S 2012y & N O & oy ~
Title: Kinetic Evaluation of fe Aetebic Métabolism of @%ny@@l-”@enl&@mid
(KBR 2738) {RSoildpr M(@:llinéd Trgder Plipose” O
Report No & MEF-11/ R A A N
DocumentNo | M-42239591-1 ~ & s @ S
Guidelines: “Guid@lce D@ume@){n E@ating“@ersistence@ DegradatiofpKinetics from

Environmental Fat@tud§ on ticid@m EURegistr tion@eport of the
FQCUS k Gegpup offDegradation Kinetits, EC DocumehbReference

Sanco/10058/2005 version 26,2006.°  © 4>
GLP “No (@;’%qulgt@) D @w f@ < @

@}\&K\é\@”@@

Qo O (N R
: © O o
Executive Sl@mag§ . i G ® @

| SO Sy
The aero@%> degradation, of -“%@fen examid® axl@ietlcally evaluated based on one

labora@@ study (| , 1996) orifour, s6ils (20 °C, 40 % of maximum water

S
holding capacity, @%ne soil %@) &@) of@é} ba@aoist@ur%.
X
The evaluation f?lo@he@ omé@ldas ob@e F@I S working group on degradation kinetics

(FOCUS, 20@%) andan onsidered gs.a basis\for modelling and persistence endpoints.
BTy

As kinet@' nction to @%timae m@%lli&f?ndptﬁ% in all cases the SFO model was selected except

(F OMC@AS kigetic functiongo es‘gi@e the persistence endpoint in two cases the FOMC
x}a Qp @ S
modg, (- and a@@ in tw cas@he DFOP model (- and _)

N
was selected. &@ . & Q@ Q&
Table 7.2.1-@0pﬁm%edﬁ adat%ﬁ p&@l@neters of fenhexamid for modelling endpoints.
@ o> Soils S Model k-ratesro DT50sr0
<< O O [1/days] [days]
SFO 2.023 0.34
SFO 2.362 0.29
FOMC 0.232 2.99)2

SFO 1.555 0.45
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)? calculated from DT90 of FOMC model/3.32 ° 6
& &
Table 7.2.1-7: Optimised degradation parameters of fenhexamid for persistence e&%oints. @® @
A Y
Model DT50 D90 o O\Q
[days] Mal O o @
FOMC @ 0.12 & 1.37 Sy QS
)
DFOP {7 027 Q@ 096 & 9 2
FOMC & 106 O o9 QQ SO
DFOP \ 0419 - 168 o S &@
os NG Y 9 W
QN RN
s S %@J @6 NN

I. Matérial andMethod
%Q (. @% v @y .
Details on the study conduct and its results are su@'mari@gﬁ in e old dossigr submitied i@l e
degradation data for KBR 2738 Wereg%ineti@ly ex?l’uate@foll@lg i@ US guidance wi® the
software KinGU], version 1.1. Q@ é\ %@ \& %© & > é% S
The measured values were taken i&t@acc@t as&&oﬂ&@ndt\ﬁ@s tr%&d asd iVi(@i rephicates. All
sets with their data points were v@ght% equadly. Theyconcghtratiofdat ting zerocwas ingluded in the
L . e ] SN @D Q
parameter optimisation with 1t1<a\f%7alue being wei@é e@ imated®by thigmodel.
For all residues used in the kineti evalu@n, tl@ follq@ging pl@cedu&g@vas @plied.@he parent value
at time 0 was set to the vafge of the tot@ass ance at this time @t. @ %,

=

A . . .
“Non-detects” (n.d.) at samp intgrvals petore ¢®dire after the 1ast de§ were replaced by a

concentration of 0.5 OQEOQ%E O.Z@AR) otgic} sam@ng @es vx@hout detectable amounts
were not considergddhfor eval@on <& & @

) . Q A icati D o : o
Sampling pointsCat dafds > 12k§ay%after %p 1ca‘%ﬁ<1 weredexcludéd ﬁ@% evaluation. This is justified
when taking E\;@o acc@unt thad viabifity ofisoil m@“obe%@kno to S@ffer during prolonged storage of
soils underdgboratory conditions? N (o 4

e : 5 @ & :
The ki evaluatlool§1to @unt the els ﬁlplrst order (SFO), first order multi
compartthent (FO Gista so&Hold@Q Hogkey-stic (&S) and double first order in parallel
(DFOP). The pardpieters of theyfour thodels@yere @1ma§d each by non-linear optimization to the

iél)l AN S
o O .0 & O @
A RS
The ident@:ation of the @pro te ic rﬁ@@del wa@s based on visual assessment of fits and the chi?
, : NS N
scaled-egxor (y°) to b{g@ minfwum. The V@al insspection focused on a rather random distribution of
residuals rather tha% oS a s@mat@ﬁdist thution from the calculated curve. However, in case of
smalt systematic deviatiéers fr0@\the curve, fi§ could still be qualified as visually acceptable.
N & N
SN <R
A single-sidéd T-test 15 ugédt to id%e%itify @e probability that a parameter is not significant, that is equal
or smalle@than zé%f). G@@rall@his p@bability is the higher the more uncertain a parameter is. Let p
be the Yalue e;,) paramet d s its standard deviation then its T-value is calculated as T = p / s.
Fin%y the prob ab@ of this T (t-prob) is obtained from the Student’s t-distribution where the degrees
oi@ﬁreedc@? are definedSas the number of measurements minus the numbers of model parameter.

measured data with K

Normz@ a probability t-prob of 0.05 is considered as sufficiently small. A t-prob up to 0.1 is deemed
acceptable if it can be justified by the fit or weight of evidence from other data. The degradation
parameters are required to be significant for modelling purposes.
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The aerobic soil metabolism of fenhexamid can be characterised by the metabolic pathway shogoin S
Figure 7.2.1-2. .
Q\ g
@

Figure 7.2.1-2: Compartment model used for the kinetic analysis of fenhexami@ aerobic soi‘f\systel@@
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I1. Results and Discussion @ S
Model selection for [phenyl-UL-"*C]fenhexamid: Q\ §
The best-fit models were selected according to visual assessment and l@est x> err&@as 1S
summarized in Table 7.2.1-8. g R

N
For modelling endpoints the SFO kinetic model was taken for the &ﬁls ﬂ

B o o the soil [ oo F OM@netic mod@vas choosep due thie vi
assessment. For persistent endpoints the kinetic modgl FOMC waS@luated fo&@fe s andé
. . 6F R LN
- and for the soﬂs_ and the@letlc modek DFOP was e
@ 9 $ AN
<

i
l @

R © & @

T : , . Lo G 1 N\ Seprad)
able 7.2.1-8:  Chi2-error, visual assessmen%;/A) and sigi > $ a$ rate (t-preb) for
)

fenhexamid in the soils studiéd by jnetic evaluations
DA ) Y <
accepted are given in bold f% modetling eointd italie’for &grsiste en%@i ts. @&

Soil < Modek, N\ Chi2 %] & VA)PY Sotprob)’ &
\9)

T D SEO 110 <601 O
& rave, & 5 & o § <0.§f/<0.@51

S o Tms S ta3s OF &7 o004y

| @DF% & 4y OO & oo

I & SFE g 85T Q0 o S %001
% C o 22 ° . @ ¢ <0.001/0.046

o O Ohs @ Tiss T T 90025

N © DF & 1gr N 18 & 002

El = o o S P s« 7 G <o
SEELCEINS mMc S 17 O S O <0.001/<0.001

& o o «Bs Y O 550 0 0.005

S QO s ™ DFep \Q g @% @@@ 0.017

*g S 1y S <0.001
& & .0 O woMcey ©2.3© ot <0.001/0.014

5 TN o HS & 230 =+ 0.062

- A &DF AN 0.073

— <
)2 &%sual assessment@ gogd@accepta le, - @Baccep@)le B o\©
Q, 0\
)° t-prob of k-rats fob SFO&} Alpla)Beta f8OF OMf, and klow forDFOP and HS
¥ fasies JEFONG,nd iy

S
@2@@@?\%©©

O a3
©@ ©© @@@ \o\ Q\@ %\© 5
S\ § @,jf 115 o%c@smn

&) o
Values Tor half-livesg<and DT% were det@ne@r the parent compound KBR 2738. The values are
suit&&e for compatison wq tri&é@ en «\,5-’ int@thin the environmental risk assessment in soil.

The degradation qf the g@jren @nhe@mld @@ld be described best by bi-phasic kinetic model FOMC
for the soils Wd Q%y%e bi-phasic model DFOP for the soils_ and -

Q

< & s
Tabqu%z.l-s@:@pti d @radation parameters of [phenyl-UL-'“C] fenhexamid for persistence
ts..
Q@ @@ endfints @
©® Soil Model DT50 DT90
[days] [days]

- FOMC 0.12 1.37
- DFOP 0.27 0.96
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- FOMC 1.06 9.93 o
— a1 L63 & &

§
Besides for soil - which has a half life of 1.06 days all other cal@ated half-lives fol@%&

parent fenhexamid were clearly below 1 day, even the DTy did not exceed%O days. § &
% ° Q, %
© @ S & e
¥ o9 g s s
ITA 7.2.2 Aerobic degradation of the acti substance&@ soils at 1 Q § &
No particular study was performed to investiga aerobic dedatl@ﬁ of @BR 8 in s%h a é@l@g
lower temperature of 10 °C under laboratory ? ditions. D@adaﬁg@r{ rates mag)e e %01 to
1 i Por a Tonversi “determi
ower temperatures by an Arrhenius type a@macl@ or g conversion %DT%@@BJUGS Wetermitied at
20 °C to rates at 10 °C a multiplication factor of %78 maybe . Thi%rocedure f@‘}ow@rop%a"l
described by the EFSA: Scientific Opinion Of the\T*anel ®p Pl %P{Oi@%ionygroduct aneir
Residues on a request from EFSA rel@ed tosthe i&@llt Q%O val® used_to degeribe @ tempgerature

R
effect on transformation rates of pes@lde%a soil. $he F@A Jo@nal@ﬂ , 1—@ &
> > S SN RN
Ry & D S O O L S

@ v ¥ S @ @ S <9 N

1A 7.2.3 Aerobic d@é?adat%n oé@ele\gn@ me&bol{@s in spils %@t% °®
S
Route of degradation stgd@@s per@rme With \?’ [cyl(@exang—l—‘@ fen@ami%f@l aerobic soil (ITA
7.1.1/02) indicated [C—&’—bi am' w@\ 2@@0 % signiffean @nsformation product
5, Q-

formed under laboratQry co

:’§ g & & 9o <
The [C-C]-biphen 2 B@CQSS%%@@ (%@s ob&erved @} maximum values of 8.8%
AR in soil ) by d N aniﬁeclin@ towdfls s@ end down to 1.7 % of AR.
The potentiab 0 ton «;&9@3 si@iﬁcm 16V@§9i1’1 @bic
assessmentssin soil, groundwatg\lif@nd Stﬁ%face é@ter. (o @ é,(;\f
For m@lite BCS—87 (M2&he cgrres@diqg\ﬁ@bor@ry data on rate of degradation and
their evaluations \%Q} regiﬁd \ b@g’gger @ua{i&n aqtgi mode&ing input parameters is summarized in
the following. < % @ \q;\ o3 Q
R :

Report: O @II@@{S 015
Title: & [Biphenyl-tp-'4 S-BE'S-CQ88719:

@ Aémbic Dggradatidn i@)ur\%ﬁ?’opean Soils
Report No & F-14/940 .
D@\%%mem No sﬁiﬁ;@ s-ok&? NS
Guidelines: - OECD: @idel@e 307{@3)ferobic and Anaerobic Transformation in Soil, 2002

GLP X&s LY v N
S

®@/

5%

yl ((%f fenhex

@D
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Executive Summary
The degradation [biphenyl-UL-*C]BCS-CQ88719 (M24) was investigated under aerobic condm& at
20 °C and a soil moisture of 55% of MWHC in four European soils by incgbation in the@%r 1@
120 days in maximum. The test substance was applied at a nominal test conc@ra‘uon of 23§ Hg
CQ88719 (M24)/kg soil, equivalent to a rate of 1000 g a.s. fenhexamid/haqn the field a m&@nu%
occurrence of 8.8% AR in studies on route of degradationA2.5 cm depth{ﬁv g/em’ buﬂgens

The applied radioactivity (AR) was completely recovered (91.7- 9813% AR) er @ da%@of
incubation, non-extractable radioactivity ranged from 58.9-65.9% @R. Mlneral 10 rat&©
to account for 5.2-7.4% AR as *C-carbon d10x1d§ y day 120 Qom&%‘uon oe&other@&orgam@volai@

components was insignificant (< 0.1% AR). Q5 \ @
The biotransformation in soil resulted in the fQrmatién°of a@unc *3@} mlw@me@ohtéx%fo f§§ tate
the analyses of the radio-chromatograms the@hromg%ogre@)ls we rou dev@ed reg ns

of which each reagion contains a bunch %f%letag@tesﬁb % se%letab@es exceed t
5% of AR compared to the parent fenh@amm\\Fher@e these reg@%s nge not @ﬂhe&&hara

SIS
The biotic character of degradagion of BCs- CE88 l?é’(Mg%) 1n}rob1@§011 @mdl@aled by the
formation of non-extractable (l@und)&g@ldue@za n@aor r@ool‘es anc@e f&@%‘ug& of "“C-carbon
dioxide to a moderate, but mafked extent.

Investigations of the de datloébeha@ o@the blﬁlem@)f fqu%)exarmgl (BCS-CQ88719
(M24)) in four aerobic Si% I ulted u@nalf§ (@1 18 @@?2 7Nays@ tic mean: 5.10 days)

for best fits follow1n§DCL}§kmett\ﬁ@guldaQe ©© o é& & N
S <
o & il @
RN @ 1" Maferial Me&ds > &
. > K @a ”\a
A. Materlalb© S
1. Test Material: f@lphe%)l UI@“‘C] %cs 719@12 p) @
@ Spe@ﬁc r@act@r Bgimg & @7
AN Rédioc @cal purlty @8% (@adlo— CQ%©

@eml&l%@ Qé@%) I-@:C-[@Q @Q

% Sa Lg0.s & o
Soil: Q@Soi@npas c a%ct%@d u;&gble 7831 were collected freshly from the field. A
% few days@efor@tart g@ne testethe a@rled soils were sieved through a 2 mm sieve.
y RS
SN N
N Y S s ]S
v o Q
AR R
S N %
@Q O Q ©@
S &
o N
< @ N

7o
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Table 7.2.3-1:  Characteristics of test soils o @
(-
)
Geographic Location NRW/ Germany NRW
(Clty/ State / Country) Germany
GPS coordinates
- 5
@ Q
Pesticide use history Ny pesticide use@r previous S&gars & <
Collection procedures Samplesdken with sheyel and@ansportin plastic bage, @
Sampling depth . R @-20tm W
Storage conditions Q @ Rgom t;jagperag@}?’ 6§
Storage length 4-5days a&%@ sievf@ug befo@pre—incﬁbati@ ({@ & °
Soil preparation v, ) s N, Sieved (2dam) A < Y
&
Texture Class (USDA) Sandyjeam., Silt loam A beam & Clay J&é?n
Sand [50 pm - 2 mm] (%) (iix é\a $\\ ¢,°33 @» @§ 39
Silt [2 um - 50 um] (%) &©14 >IN \@ § 50 § %@936
Clay [< 2 um] (%) Ry o T olag & H >3
pH in Water @ 99 @ L 64g”? ) S22 ®© X 7.2
pH in CaCl; (0.01 M) ST @ T o6a @f ¢ 49 A
pH in KCI (1 M) % 5.5 N R 4.9 6.9
Organic Matter * (%) 9 O 339 §J 3.1 N A9 i 9.7
Organic Carbon (%) 1.9 @ 18> 2.9 AN 5.6
CEC (meg/100g) 5 - D8 7 | O rl & w 1068, 22.0
MWHC (g/100 g) Q) L4709 & ®20 O 60 81.6
Moisture at 1/3 bar SPF 2.6 [P = N - Q oot rorted @
(g H,0 /100 g dryGsoil) . SN @6 X
Microbial biona%8 (mgliomss(H00 g diy vitak sGil) 5 &
Initial (Day Q) RN 675~ o7 %40 VY [T 587 2926
Final, Day ¥ (-/+) %@ 3 1O @67/1@ [ 250/110 1999/2123
A)ﬁ%organ atter = % e(&@\ic caﬂ%@\ X 1,@;
CEC: Catidn exchange capacity; M wxMaxim aterHolding Capaci{ys n.d.: not determined
g
9 & s O
B. Study@gemgl@Q @Q < Sy o @
QOO S A D
1. Experimental c@ldit' $: @gplesggf 109 g dry weight of soil each were filled into

Erlenm@r incubatip@asks@nd pr@equ@rated&ér 3-4 days (darkness, 20 °C, moisture content of
55%%\/[WHC). A@plica%'on e@h sa@le recéived a dose of [biphenyl-UL-'*C] BCS-CQ88719
(M24) equivalent to @glon@al tes co@traﬁon of 235 ug BCS-CQ88719 (M24)/kg soil,
correspondini@ﬁ ﬁelg rate 10 a.s@nhexamid/ha and a maximum occurrence of 8.8% AR in
study 11A 7, /02\1-%r d calcﬁﬁation@lcorporation into the top 2.5 cm of soil and a bulk density of
1.5 g/mL was as@ﬁed,&r ap@i@atio@he targeted amount of test item dissolved in DMSO (dimethyl
sulfoxid®) waisp sed @—wise to the soil surface as uniformly as possible by an adjustable
pipet e @@ QY

T ?ctui@ose ap%iied§r test vessel was 25.1 ug of [biphenyl-UL-'*C]BCS-CQ88719 (M24) for all
soils. @owing application the static test systems were completed by attachment with traps (soda lime
and polyurethane foam) for the collection of '“C-carbon dioxide and other volatiles. Samples were
incubated at 20 + 1 °C and a moisture content of 55% MWHC in the dark for 120 days in maximum.
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In addition, samples containing untreated soil were incubated under the same conditim@%r S
determination of soil microbial activity at selected time points. @@

2. Sampling: Duplicate samples were removed for work-up after 0, 0. ]©© 3,8, 14, 2@%0
63, 91 and 120 days of incubation. Samples for determination of soil ‘Hiicrobial bio massp ere
investigated after 0 and 120 days of incubation. The complete samples wes%lmmedlatel@procg%d Q\f@
extraction and HPLC analysis was usually performed wifhin three d@§ After anal@g}is Q%extr @
were stored in a freezer. In addition to the HPLC-analysis, represedfative extract@wereSubje to &
TLC-analysis within about 5 month after samp in e trap attaghments cont@ing soda 1@

processed within a maximum of 78 days. The am was extr: cte @and @lyze@wnhm 3
Bound residues were analyzed by combustion an subsequegﬁc m@asurag@,ents@thm ap to 68Hays

after sampling. é @ %, & @, &>
3. Analytical procedures: The entlr%oﬂ sé@ple\g’cach %t %fel wa@\proce@ed b@j §
el

extraction procedure. After separation -} centﬁiugat the & lw tragted f tlm% succ
with aqueous acetonitrile (80:20, Q by%%akm@at a@xent @mper@it}lre 1@3 @ follc@ved by
centrifugation (cold extract). An g tlon@’extr;f&tlon was p sm 1cro ve f&@%o min at
approximately 70°C with aque@us acet@lltrl @V/V@ th%@md@soﬂ the Tast extraction
step (hot extract). The diffegent e"&gractl fractf®ns from e@ ex%actlon @:oldé\or “hot” were
combined and if necessary e&rac@e:ﬁm ted taa smafﬁvol@e pr;o@o at@yms
A 'C-material balancewas gsta forsgach «gampl y e%nactm?@an@ls of volatiles and
combustion of non-extractabfe em@es F@10W1@ quar@tatl , of gxdloaqtlg%/ in each extract by
LSC, analysis of exracts wils PED Form @by réyerse ha PLC@nd WQ flow-through detection
techniques. The m1®10n Ton<ex ra&%ble re@ues R) {yas @rmed by combustion/LSC
of aliquots of t@a c@d extr%cted%oﬂ Q} &
Rad10act1v1ty@as c@rmm@ by LSC mgﬁsurer@nts »@@ an@§) ofzup to 0.6% of AR depending on
the extract\i@l solvent, efc. A sm? @of 2@>Bq C(@id b@detec@' which corresponded to 0.4% and
0.2% g@pphed rad@ctw@ for g@lent&i g owa@§ soil extracts, respectively. Values
between max1mu1@OD@4%§f ap@d r@oact%ty) a@ LOQ (three times maximum LOD =
1.1% of applied @Eioac%nty) @re taskgn 1nt%@écour@ in theytables and for calculations.

> . & &
C. Deté@nmagﬂn e \lah@> Kingtics: @egradation data were kinetically evaluated
accordin % FOCUS anc %’bftw@% KinGui, version 1.1. Following calculations of
fits Wltl‘@netlc mo @is SFO O%C an(& e best fit was evaluated by visual assessment and

the e¥ror of chi-square (X@ be a{@’nm@n 1@6 significance test.
AN I @
& &
% gj ”\9 ILResults and Discussion

. léia T@ res@ of§'roblc<%10transformatlon of [biphenyl-UL-'*C]BCS-CQ88719 (M24)
after 1n@bat1§1n fo%‘ Euran soils are summarized in Tables 7.2.3-2 to 7.2.3-5.
N O~

& & Es
&
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Q\ v
& @
Table 7.2.3-2: Degradation of [biphenyl-UL-14C|BCS-CQ88719 (M24) in san@§ loam soil ﬂ
. oge XN
- under aerobic conditions @@ [f@ 2
Compound | Replicate Residues (% AR) on thegfgllowing days after treatment (DAT) °, I
No 0 01 |1 |3 |8 i4 [21 1@ [44 |o3 & [@0 | @
BCS-CQ88719 (A) 88.0 | 846 | 715 | 585 | 4Ll | 311 | 23.501%213 | 178 2153995 @&'7.0 ©
(M24) (B) 893 | 849 | 739 | 592 | 4wp | 307 | 286 | 214 | 3@7 145Y 899 75
Mean 88.6 | 847 [ 727 [ 589 o | 309 | 238 [ @4 [ dp4 | &9 | 97 | a3
Region 1 (A) 27 | 29 | 31 3.5/%@7 40 | 5450 57.762 | 80 82 | B2 Y02
(B) 26 | 28 | 27 | @8 4@) 5] 58| 76 1 80T 9.2+ 927 99
Mean 27 | 29 [ 29 [Q6 [ % [ D6 | o% | €0 | 8@ | 87 | 98 | 100
Region 2 (A) 20 | 20 | 19 18 @pla (@16 [R5 [ Te [aJs [ Qs [ &0 [ 007
(B) 2.0 22 180 1S 1Y L6 16, 1.8 @724 1.6 13 5§0.7
Mean 20 [ 21 [@ [ | @] 1% | @] wy] 1 1] LaY 07
Region 3 (A) n.d. 10 AR3.1 o 34 a7 87 g5 | @ | F | & | 87 8.2

(B) nd. 0.6, | 2300 34N 43 5.9 68 73 45 N82 { 88 8.9
Mean nd. | 0® | 27 [ @& | 48 5@3\? 669 720 69C) 79°N 87 | 85

Unidentified (A) 47 [@eo 81 | Q6 | gni | 1@ 1@} 149 | 13| 197 | 189 | 191

radioactivity (B) 465 P 56 [P 694v88 [ 107 [ 134 U3 [Gpe | 168 [ 90 | 192 [ 194
Mean 47 | s& | 189 8m, 104 130 [C1aead 1577169 @183 | 191 | 192

Total A [977 | 906 | 996 542 | 4385 | 378 | 3607 348 329 | 284 | 261
extractable (B) 93.9 AN 0.4 4,807 [p8.0 p¥6 | @1 [e382 [ 380 | By | 335 | 282 | 269
Residues” Mean & 93.307 905 802 | 67648514, M40 [S37.8 971 [5353 | 332 [ 283 | 265
(Al@ aa | <O | 6 | 0] o089 g 18 [ 24 | 32 | 39 | 47 | 55

1Co,’ Qi Isso1 [Mer |02 [07 | @ [ py | @] 32 [ 40 [ 50 [ 60
@%an D na <ol 01 gyo2 [Koe [ T1 8 |4 | 32 | 40 [ 48 | 58

Volatile O WS na?| <oV] <0 | <0ey] 0.1aP nd.q nd. @ nd. | <01 [ nd. [ <01 [ <0.1

Organics’ ¢ B~ | na | €91 | Q0.1 [ 8@l [ <@ <01 | nd| nd | <01 [ nd | nd | <01

OS] Mean Fona (200 4£4@701 | <01 [@01 [<eF1 [sad | nd | <01 | nd | <01 | <01
Not- » @ 209 63 15300261 ©405 9.2, [ 824 | 541 | 595 | 589 | 60.1 | 612
Extractable’ B | 200 | ga | 1407] 254> 408 | 4703 53.0 [ 535 [ 572 [ 575 [ 587 | 59.0
Residuc? Meal 20 @3 L 051 | 97 [ 463 | 480 | 527 | 538 | 584 | 582 | 594 | 60.l
Total % &) D %73 96.8 109500 935 1923 [Q42 [ 915 | 927 | 976 | 957 | 932 | 9238

Recovery” [ O ®) ] 95D 968 9589 93,6 VY929 (9923 | 93.0 | 938 | 962 | 950 | 918 | 920
Mean | B33 [ 68 | 9% | 98| 92©] 932 [ 923 | 933 | 969 | 953 [ 925 | 924

n.d. : notd ed, n.a. : not nalyzed@\AT : @ ﬁgﬁ%atme@

#values t from materigl Balanc
* differences to material nce values n}%@occue to ro ing errors
IS <
> & @Q ©
@" N
sy &S 8
& o
Y O & 9
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Table 7.2.3-3: Degradation of [biphenyl-UL-14C|BCS-CQ88719 (M24) in solt loam soil *@@

under aerobic conditions & >
@N
Compound | Replicate Residues (% AR) on the following days after tr@lent (DAT) @ Sy
No 0 0.1 |1 3 8 14 21 [30 @ [63 |91 JR0
BCS-CQ88719 ) 887 | 840 | 709 | 539 | 371 | 260 [ 207 | 172 ] 143 | 110} 8. 8/{ 7.0 ¢
(M24) (B) 89.7 | 844 | 708 | 552 | 368 | 258 | 205 | ™3’ 136 | 15| 9. D 7]
Mean 89.2 | 842 | 709 | 546 | 37.0 5959 [ 206 |ops7 | 140 [Jles [~92 | G2 | @
Region | (A) 30 | 32 [35 | 44 [ 38 Y53 | 59 P57 | 71 @71 §N68 K55 @§
(B) 34 | 40 [ 33 ] 40 | | 49 | sa ] 63 | 189 739 eoQ) 5.8
Mean 32 [ 36 [ 34 [ 42 [T ] 501 [ ®) g0 | ] a2 6w [ 3%
Region 2 (A) 25 | 24 | 21 | 230018 | 14 14 @16 | %5 {Q0 |&98 | @0
(B) 27 | 24 | 23 [ 22 ] 20 189 12} 18 15 E 12, 1Y 05[> 1.0
Mean 26 | 24 |22 @2 oy | 2 | & 16 ] 0 1.0
Region 3 (A) nd. | 08 | 22 27 B86 |37 (@’2 54 6% A2 @§§ 1
B) nd. | 08 | 18 P 28 [ 345 405] 59 75 Av74 | 65 K76 K&

Mean nd. | 08 | 20 .28 | 350 387 SAS|T TR [ 68 6y 71 67

Unidentified ) 55 | 64 78 [A93 [2e2 | Aed | 15 | [0 | MO | 1887 | 143 134

radioactivity (B) 6.1 73 Y 155 912 V9.9 o4 107926 956 |1 [ G851 [ G | 132

Mean 58 | 6| 77 1 92 [ os ] 1053 12557 148 P 1559152, V142 | 133
Total (A) 942|904 [«I87 | @5 | 43 | 3P| 32 | 3| 200 262 | 231 | 204
extractable (B) 95.80591.6 " 7844 643 | %7 [ Q65 [ @3 [ 209 | 25F | &58 | 236 | 206
Residues’ Mean 95.0 9] org | 788, 63.8] 46.50 365 {53314 305 {095 | 259 [ 234 | 205

@» |, fa | < | gy g L] 7 | 28 Y 34y 42¢ ) 52 | 66 | 75
A

HCO,t (B) Sha. Nco1 | 01 4 lad | &7 |25 Fo | 48[ 56 | 64 73
Mean S nagsy <04 P 01 [Y04 D10 K17 |25 k34 P43 | 54 | 65 | 74
Volatile W@ | na | <] <] <odf <oy nd, | nd Pnd P<or | <01 | nd | nd
Organics’ B | apa bt (w01 [c01 [ 98] <6d”| nd, | nd®| <01 [ nd | <01 [ nd
Kigan na. N<01, | <00 £0.1 [0 | 891 §§@ nd. | <01 [ <01 | <01 ] nd
Not- ) ] 20| 680 17@? 314790 46.1 543 N357.8 | 573 | 624 | 630 | 63.6 | 658

Extractable’ | BO | o [ g3 | 169 | 3097 45] 536 s68_[ 584 | 617 | 646 | 642 | 65.1
Residue’ o« 1 Mean [x 20 66 lgphl | S | 459 | & | 578 | 578 | 620 | 638 | 639 [ 655

Total%@ A o 96280 97217962 | 950 (935 924 |34 | 91.8 | 958 | 945 | 934 | 937

Recovery’ (B)" 978, | 980 | 93A5] 956 ] 934 | 919924 | 917 [ 958 | 958 [ 943 | 931
& .

Meap® | 970 | 99%6 038 | 95¥ | 9a | @1 ] 929 [ 917 | 958 [ 952 [ 938 [ 934

values taken frogy materi lan @) Q

* differences tox@pterial Kalance wytues {& occurgdue to fegndm%rrors

.d. : not detected, n@ : 1 é;i: ftékereatment Y
;;1 no etecteq, n no y?§ @Sa@ ean@ @
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Table 7.2.3-4: Degradation of [biphenyl-UL-14C]BCS-CQ88719 (M24) in loam soil [ NNNEEEEE @er S
aerobic conditions o N

A @
Compound | Replicate Residues (% AR) on the following days after tr;@nent (DAT) @%J Sy
No 0 01 |1 3 8 14 [21 [30 4 [63 [

BCS-CQ88719 ) 785 | 658 | 562 | 47.8 [ 355 | 270 | 237 | 20& | 190 | 167 16203153
(M24) (B) 790 | 653 | 566 | 479 | 364 | 289 | 243 | 23| 188 | 1677 1559] 158,

Mean 787 | 655 | 564 | 478 | 36.0 [\3B0 | 240 |on5 | 189 | 67 |6d | 4 | @
Region 1 ) 23 | 19 | 26 | 34 | 38 [ 37 | 49 D49 | 59 (b0 166 Fu65 ®&

(B) 24 [ 23 [ 29 [ 30 | 3| 34 | 4g] 45 | SEY 60 61 6.

Mean 23 [ 21 [ 27 [ 33 [No | 35 | &8 | 47 | &8 | 60 | 6| ¢&
Region 2 (A) 16 | 14 [ 19 | 1500013 | 124 12 |gf4 [0 [Q6 |eh9 | @7

(B) 16 | 15 | 1s | ] 17| a0 09N 17 @ 14 12 13 V12

Mean 6 [ 14 [ 17 [ A8 | @ | 447 w7] 1gv] 1 14 11 T 09

Region 3 (A) 09 | 44 | 70 ] 69 77 91 | | @6 | 9% | &8 | 4D | o0

(B) 1.4 3.9 56 D 67 | 13 695 ] 95 93 ANV4 96 |83 |4

Mean 12 [ a4 [ &3] 68 ] 73] 78 948798 T 9.6Y 92, | 828> 87
Unidentified (A) 48 | 77 o4 a9 [129 [9 | 453 | o8 | 1@ | 169 | 15%0] 161
radioactivity (B) 54 | 76 D003 110 [S24 o 2.0 [@B1 355 [ e [ 468 [ @57 | 164
Mean 1| e [ 107 ] 14 [ 12 | 1243 15257162 171 9166, V156 | 162
Total (A) 833 |573.5 676 | 697 | 4&¥ | 399D] 394 | 3%y | 36@] 331 | 317 | 315
extractable (B) 844037294, 66.6 | 588 | “UB8 [409 | 9% | 378 | 3B | 285 | 316 | 316
Residues” Mean 839 732 | 67.0,) 59.3¢] 48.65L 404 £.392-] 377 fepeo | 333 | 317 | 315
(A) fa | <@ | ¥ §) 08 [ 14 | 20N 288 3.0;»5“” 40 | 49 | 53
14Co," (B) Sha [\c0.1 [ 01 3l | A ] 20 ] x| £ 39 | 48 | s2
Mean na, 3200 P o1 Mos [Sos | T4 [A20 k25 [ IP | 39 [ 49 | 52
Volatile M| na | <8 | <0@| <o} <o&Y nd_| nd Pnd H<ol | nd | nd | nd
Organics” BN | L <9 [0l [<01 | @7 ng?| nd | <o@]| <01 | nd | nd [ <o
¥lgan na_ §.<01 | <0101 [ 201 | s §@ <61 [ <01 [ nd | nd | <01
Not- SA) & 146 | 23.0] 29 3579 45.1 @515 K818 | 534 | 560 | 577 | 574 | 595
Extractable? ® | ™ | 21 [ 2077] 3547 448} 508 524 538 | 569 | 573 | 564 | 583
Residue* o J Mean 144 [ 231 4| &5 | 459 | s@ | s | 536 | 564 | 575 | 569 | 589
Total % LK (A) P 980D 96.6 00969 | 956 1043 | 929 |28 | 938 | 957 | 948 | 941 | 963
Recovery” B)° 985, | 960 | 9643 945 [944 | 931K 93.6 | 938 | 953 | 947 | 928 | 95.1
Mean? | 982 | 603 [-006 | 95y | 93> 930%\ 932 | 93.8 | 955 | 947 | 934 | 957

n.d. : not detected, n@ : not lyzed&/AT : s aftektreat t O
#values taken fro mateﬁanc@ N\ n@ @
ance

* differences t erial éﬁes n”fagg(gccuq\d@e to @%in%rr«?rjs
v 9 & @
<) S ar o

~N SN
@ S
& N @@&@\@@Q @Q
@%
§& \%% § v @Q
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Table 7.2.3-5:

Degradation of [biphenyl-UL-14C]BCS-CQ88719 (M24) in clay loam soil

under aerobic conditions

@6

o,

N
Compound | Replicate Residues (% AR) on the following days after tr@lent (DAT) @ Sy
No 0 01 |1 3 8 14 [21 [30 |@w4 |63 J R0
BCS-CQ88719 ) 920 | 897 | 848 | 786 | 682 | 573 | 493 | 40| 312 | 24553 1815V 16.0¢)
(M24) (B) 914 | 90.6 | 847 | 799 | 674 | 564 | 499 | 3897 319 | 241 | 02| I5%]
Mean 91.7 | 90.1 | 848 | 792 | 67.8 568 | 49.6 |o403 | 315 | B3 [~8d | @98 | @
Region | (A) 16 | 24 [ 31 | 38 | 76 P90 [ 96 Ro1 | 96 @86 NT.1 54 @§
(B) 24 | 26 | 35 [ 35 | g | 93 | 96 7] 106 | 95 849 64Q) 57
Mean 20 [ 25 [ 33 [ 37 |6 | o1 | % [ 08 [ 93 [ 85 | 6@ | 387
Region 2 (A) 2.1 2.1 18 | 214718 13 1.4 @?8 N8 (92 (g0 | @o
(B) 22 [ 18 | 17 [ 23 ] 14 149 16} 14 @ 17 1.0 1.0, ]V 08
Mean 2.1 19 | 17 1@ laf | a3 &7 | 18] 117 1 0.9
Region 3 (A) nd. | nd | 07 nd Snd |opd &H. SR @, ,@% ad’
(B) nd. | nd | 0 P nds | ndN] nds| nd Q nd fond | ond [Shid (4d.
Mean n.d. n.d. f§§7 on%k "@» nq\.v n.g%& n.dy, n.d@ n.d% n.d.&é£§ n.d.
Unidentified (A) 37 | 45 56 [5S59 |23 [ de3 | 1,0 | @y | 9 | o8 | 81| 63
radioactivity (B) 45 | 43V 5750 58590 4,107 905 d92.0 |07 [£9F | 94 | 65
Mean 41 | 4@ | 571 58 [ on] 1053 10857 114 P 1101996 [ V78 | 64
Total (A) 957|941 2905 | &35 | 706 | @p)| 6% | ko | RO | 344 | 262 | 223
extractable (B) 96.0°8594.9 "% 904 4 857 | %4 [ %671 [ @S 519 | 426 | &5 | 271 | 222
Residues’ Mean 95.8 ] 945 | 904, 85.14] 77.000 673 (N60.4°d 317 (2.6 | 339 | 266 | 222
@» [ fa | < | aY §/ 05 | 09| 14 Y 260 28] 38 | 54 | 65
14CO, (B) Tha. Ncol [ 01 [0 [@3 [ A9 [ 14 [ Bo | 29[ 40 | 52 [ 67
Mean SN nasy <04 P 01 [F02 4905 K09 [Qr4 k20 [«29 | 39 | 53 | 66
Volatile MW@ | na | W] <] <od <o <0L | <01 P<o1 P<oa | nd | <01 | <o
Organics” (\13% @a b < RSN 60 n@) | <&l n@ nd. | <01 | <0.1 | <0.1
Kigan na. {N<0l,| <0.1 K01 (0.1 [ &1 §Vé?1 <&l [ <01 [ <01 [ <01 | <01
Not- A & 14| 280 6.%@ 10.1°% 18.0 ¢26.2 N31.4 1 403 | 505 | 562 | 60.6 | 662
Extractable’ ®O | Ty [ g6 | 60 | x37] 18] 268 322 399 | 502 [ 569 | 60.6 | 657
Residue’ - Mean  Jr 13 RJ7 Jowl | 02 | 184 [ 2@ [ 3f® | 401 [ 504 [ 565 [ 606 [ 659
Total % A A P 97.1&) 969 1796.8 | 948 (96.1 4 947 [@3.1 | 940 | 958 | 943 | 92.1 | 950
Recovery’ (B)° 972, 1 935 | 9685] 96| 956 | 948 94.0 | 938 [ 957 | 944 [ 929 | 945
Meap? | 971 | 992 [-a67 959" | 4.8 | 93.6 | 939 [ 958 | 943 [ 92.5 | 948
n.d. : not detected, n@ : no 1y$AT :@rs aftéNreatn@t @W
i’values taken frogy materiglbalan . O N © 73
differences tox@pterial Kalance wytues {& occurgdue to fegndm%rrors
S\ N @
RS

Ma

B.

processing.

S

sS balar@cz@The
rangé&from 91.7 —%.3%@ T
in Table 7.2.3-6. Qonclu@@el&@ﬁe

S &

@
ta]\materi

for fre fo

R

%
b

al ala@s of radioactivity showed a complete recovery to

N

oil@vestigated. The results are summarised in more detail
re were n&@gns for losses of radioactivity from sample work-up and

&

N
Table 7.2@6. @@fal n@nal\@fances@ radioactivity in four European soils
Soil =% & & _'__T____
S
TGtal Rec@wéry (% AR) 92.3-96.9 91.7-97.6 93.0-98.3 92.5-97.2
Mean (7%AR) 94.1 94.5 95.0 95.2
Rel. standard deviation 1.8 1.9 1.6 1.5

Values given as percentages of initially applied radioactivity
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T D

C. Bound and extractable residues: Values of extractable radioactivity decreased fast withtim N
accompanied by the formation of non-extractable residues as summarized in Fable 7.2.3-7art'

from a complete extractability given by day zero (93.3% for soil 5.0%Yor

N
I . oo o I o 95 s [ ies
decreased to 26.5% (I SRR . 20.5% ( L 31.5% ( o
S

and 22.2% (_) after a maximum incubati)n period of 1ZQ@days. @ P &
)

SEFOENS
In turn values for non-extractable radioactivity wg¢ge low by days zero Q(Z.O‘Vi@or so
o o T 30 for &) with t}§0®§<cep@m ofspil
I i 144 to increase to 60. 1%, NN o> 0
. ;o ag@s 9% ) at e last Qampling i@al (day
@

K ™
120). . N <
<N o &6 RIS $

Table 7.2.3-7:  Extractable and non-ac}{[ﬁ?res@es ix@urE %eal@s( Qn?\g f/;@
e B s | e
S e LTy Flemy” ¢ &
42 @ij(—):g@Q §@ \é}ig)j? IS ‘%@ ;(.90 {\\’@ i?)ig
P Y S
| I R N il PO ‘o
Values given a@me@r{@es %@itiall@pli%@{iogg}dty,Qb ©§ %@%

9 © N
D. @latile radi@tivi The %tent 0§mil@$alisa@§% tN@—carbon dioxide was moderate to

accourit Yor 5.8% AR%soil ) T A% (d I ;>

-) and 6.6% t stglidy end@ﬂay 12D). F%mation of other volatile radioactivity was
insignificant f% all s t a@@ aomé@g i%;?yvill §0.1"/@§R).
A S ERROEN N
E. T%nsformation@f p&nt ppl@@d: THere was observed the formation of a bunch of
minor r@bolites wk&@ wer€erouped to @ion" and 3 for simplification. No single peak of those
regions exceeded@ trigger 0@% 0@§AR ‘sompared to the parent compound fenhexamid. The
maximum radioactivity@ieas@ in those fogions was 10% of AR (region 1) at day 120 in soil
WA,

oc@nc f further dentiﬁed or diffuse radioactivity was 19.2 % of AR in soil

atCday $ However, compared to the parent fenhexamid this amount is far
v 0 an@eref&%e n(gg@rther investigestions were made.

N
N @@@ ©
Thi big?character of degradation of the [C-C]-biphenyl of fenhexamid (BCS-CQ88719 (M24)) in
aerobi

oil is indicated by the formation of non-extractable (bound) residues via minor metabolites
and the formation of '“C-carbon dioxide to a moderate, but marked extent.
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F. Degradation kinetics: The evaluation of degradation kinetics was performed by fitting of

data to the three kinetic models SFO, FOMC (Gustafson-Holden) and DFOP? and the quahty ﬁts@

was assessed according to FOCUS kinetic guidance. The initial concentration at time @) \@
included in the parameter optimisation. All data points were weighted equa}§ For optlmagkgoo

of fit, the initial value was also allowed to be estimated by the model. Thg best-fit kin mo@ wag,

selected by applying the criteria for chi-square (%?) scaledserror to be g tainimum andwn the basis
visual assessment. The results of the kinetic evaluation a%prowded 1@@able 7.2.3 &@ \ @
& @ @
N
The fits describing degradation of BCS- CQ887 (M24) in Qe f%us soﬂQ res&ed in @ffer@@
chi-square () errors for SFO or biphasic mo When inctuding 1@sults o 1s&§@asse§@me%@est
fits were found to follow the FOMC and thus - phas@kme@mo ﬁor all 011%6 ‘\

The degradation half-lives of BCS- CQ8871@(M@§‘% W%)  estipi@ted t@@j 84 @’ys 6911

> o (N “ LIS, days, ) and
() o- the basis of FOMC&i i@
yS
N

neti¢s. Th @rres %ndm Tgo%}lu
days (soil | NN sy
@

and 231 days (INNEED).
@ @ %x

Degradation kinetics and t‘h@? ts wer@ SO {C-VISI@d in a upplg@lent@b report©to derive input

parameters for modellng @urposés in %@Ho ntalxexposure as @%me@wnl&f@sults presented in

Y
TIA 7.2.3/02. o @ o O 6@ \@ é . \@
S TS e &8 Q &

Table 7.2.3-8: Km§ of éobieQadmﬁn QQ%CS-C@SHM&Q] four $oils at 20°C
&

Q

-
o QO N @ CS-CQ88719 (M24)
@011 @$ © %met%modeqé\ﬁ ©©DT5@§B @ DTy Chi? value
] <SFO O O 1186 0*7 38.74 17.9
\ & OMC $34 130.73 45
S - o O pFop .. O W*568 o 94.44 5.6
@* SR .Sfo 6& 8.55° 28.41 18.4
m & WOMQ@ 85.73 4.9
ST @prap 4 48 78.81 74
N SFO s, %, 1440 47.84 28.5
;@MC@@ @ 118 > 1000 10.2
@DFOR,” . % 275 144.56 16.4
. SEO 30.43 101.07 8.5
.| @ @M CQ 22.74 231.12 3.0
¢ 22.68 167.58 3.4
@@Bes@ 5.10
et af%marke@bad.
Q

II1. Conclusion

3 SFO = Single first order; FOMC = First order multi compartment; DFOP = Double first order in parallel

@
S



Page 47 of 95

Bayer CropScience 2012-01-31

Document M: IIA, Tier 2, Sec. 5, Point 7 — Environmental Fate and Behaviour of Fenhexamid (KBR 2738)
(Submission for Annex I renewal)

Investigations of the degradation behaviour of the [C-C]-biphenyl of fenhexamid (BCS-CQ8
(M24)) in four aerobic soils resulted in half-lives of 1.18 to 22.74 days (geometric mean: 5. 1,0 ays()@@
for best fits following FOCUS kinetic guidance. S @

Apart from CO2 which accounted for up to 7.4% of AR, numerous mino@ansformatloh prod@€ S
were detected, as well as bound residues which reached their maximum V&%@S at the en(b@ the@dy 2

% \ Q, '24\9
o o G A N &
Results of kinetic evaluation within study IIA 7.2.3 /01 $yere re-visitgdto result in ort 7. @02
in order to derive input parameters for modelling use @5@ env1r0nme&@ exposure %@ess e q&©
Q o S & < @
Report: KIiA 7.2.3 /02; ko’ NN Oy @QQ
Title: Kinetic Evaluation of the Qerobw@fetab@%m @@CSYQ@SS@m S@ﬁ’for N
Modelling Purposes ey my 5
Report No & MEF-11/886 v @ Q ~ N
Document No M-422686-01-1 j\% A N @ @

Guidelines: “Guidance Docum@it O%Estlm tife Pegsi tenc@nd &q ad 1cs @?n
Environmental Steedies or@esnc?@s 1n m. rat1 of e
FOCUS WorkGroup &4 Degrada oﬁm s. ((0 ocu@ nt reno&
Sanco/10058/2005 ¢ersion2.0, 2 @ S
GLP No (calcutationy V& OQ S A
N 2
D @ Y & S Q _x
Executive Summary s, 9 § N @

The data on degrada@h of 1pl®§? UI@1 C]B@ C%&S719 &24 %\soﬂs were reported and
evaluated kmetlca@br comparispn withtrigge en@ts IRUIA i2 .3/0 ]@The data were re-visited in
order to derive 1@‘[ %&Qﬁte@\for Qgcﬁelh@use {ﬁxenvn@am § expd dsiire assessments.

o © K
The evalua%on foll@led the rec@ime ationof th@&)CU@ Wog group on degradation kinetics

(FOCU@OO@ and cag,be ce@mder@s a basis f@mod@(ﬂing p01nts
For Bés CQ88719 @424)\ e {ﬁOMC Qnd the DFO\% were selected each in two soils.

Degradation para@ers refeva T m’edelhn@re géﬂ i (Table 7.2.3-10). The values from the four
EU soils 1nvesg@atean e T d@as s@gfable@nd r@able for use as modelling endpoints in

61’1V11'01’1I1’1€1’1Xp0€ asé@

Half-lives were calculate@o rm@ fro@S 8@? 75 @? days.
& &9

SN
Tabl«Z.2.3-10: Opti ed @‘adat@n a et f BCS-CQ88719 (M24) for modelling endpoints.
\e@ ptim P 5@1 @0 Q (M24) g endp

@ B@Vel Kk-ratesro DT50sro
< K [1/day] [days]
@FOMC 0.018 39.42)
Q
FOMC 0.027 25.83)?
DFOP 0.009)° 75.34
DFOP 0.010)° 72.20

©§ )* calculated from DT90 of FOMC model/3.32
)° calculated from k-slow

@
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@o z
0N §
1. Material and Methods @ @i\))

S)

Experimental details of the study and its kinetic evaluation are described und@%IA 7.2.3/015 o\@

Data were pre-processed as followed: The parent value at time 0 was set %‘[he value o@e to@mass@
L. . R °\ o v

balance at this time point. %, S QL @

@ &
The aerobic soil metabolism of BCS-CQ88719 (M24) cdn be charased by theéﬁétab B pathway <
shown in Figure 7.2.3-1. @& &© é\a Q § c&©

Figure 7.2.3-1: Compartment model used for théXkinetic analy%of [b@eny,@l)L-“@i@CS@SS
o\ %

(M24) in aerobic soil systems. & @@° %Q @g& @@% @@ . % o
s K Te &8
> > P Qo &

Q@ (E%\ é\ﬂ\g @ %© é\? @ & Q
ol S URNISE I
Unextrac@%ﬁe re@ﬁlue%@@lino@eta 50 tesg@d v@iles @Q S
N > & K O | &
&5 %& ¥© @§ v - 2 D

\@@ O @x©@x%$§

The kinetic evaluati@ was ‘perf d f@lowi %e {éﬁ%mm@dati@s of @@CUS (2006) to derive
degradation para rs fok fate r@el@ @© @ < @
The initial amowugt of the paréa} WQ ﬁtted\%getieﬁ% witl‘@@?e ada@& parameters. All data were
equally weightsd whith corf@spond9to afra sol@’ errofdmod @

. . . . - . ?, X‘" . .
The 1den}1@at1§)n 0 th%g approptiate k-%etlc @@)dev@ﬂs ba@ad onual inspection 9f the ﬁt and the
scaled chi®. The @npleﬁst—o@ (SFO) o@e w{ﬁ@beste@\ﬁrst, because SFO is the simplest of
the kinetic models a%c@the e almost ex@sﬁveﬁguse%in envggnmental exposure models.
If the SFO fit is all n%t agggptablesor th@v\?:’hi}@ ue ceeds significantly a value of 15 %, then

: o mc RS SN .
the bi-phasic models afp test 1n@<f@7 theqmodel 4y cho&? which is visually acceptable and provides
a signiﬁcank]@ette(gt inéﬁé‘ms of.chi2y Thus s av&i ed

. AN 9

on a marginally better fit ‘ofily. YO @
Ideally,@ chi? Valu\e%hou@%e befow @%."ﬂ%ﬂwever, this value should only be considered as
guid@gce and not %li@lute %t-of@iteri@% There might be cases where chi” for a metabolite is higher,
but the fit still represent: reaé?nable %scri&m of its formation and degradation behaviour. Higher

values for met@ﬁ)lites% are &conenc@)f low mean residue levels to which chi® is inversely

to use an over-parameterised model based

proportiona@?or es&a%lpl 30 e%AR@.g. for parent data) and relative small mean deviation of 1.5
% AR leads to c@%ﬁ: SQ@ Wh@% thﬁame deviation and = 6 % AR (more typical for a metabolite)
leads t2 ~Bo%y O

The @bi?f)haoc@g recmmended are FOMC, DFOP and HS, where FOMC should not be used in
caseés wh@the final restlue is more than 10% of its initial value, DFOP and HS should not be used if
the re@es fall below 10% of its initial value during the study period. For modelling purposes, an
equivalent SFO half life (DT50sr0) value can be calculated as DT90romc/3.32. By this method the

equivalent SFO-curve meets the bi-phasic curve at the time DT90romc and consequently over predicts
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the residue values at former times. In cases where DFOP or HS is the most appropriate megel,
DT50sro can be calculated by In(2)/k, where k» is the slow phase degradation rate estimated by bié@@

. N
phasic model. S @Q
. < & ©®
II. Results and discussion g N
SIS
o = O o
soil [ S N LS
& D N> o @
BCS-CQ88719 (M24) can not be modelled adequately With the SFO mddel. The inéiél masdyis lly &
underestimated (82% instead of measured 97%) andgradation i&@le first day%is too &ow. @er 2&©
days the measured degradation slows down so fhat the SFO@lrve@mder imates the &éasu&
concentrations. This results in a systematic deviafion betwee easx&en and (Qel &@T he@o-
model is not acceptable. Because the residues fall Below 0% &Nhlal within thévstudy
period, the FOMC model is applied in the next . ThFO moddl yielc@j an émost fec&ﬁt
which is also expressed by the low chi“Zerrox Valu\%\of 4@%. TJ% FO@ 1’1\217\09(161 is le as
modelling endpoint. @§ K\\ %@ \& & \q;\ N é\a
X
R S S S S @ ©
| &N S X &S
soil [ Q@é)@@&@@@\
BCS-CQ88719 (M24) can \’o\‘(fb m%de%d ade(f@ételyg\?@vjith @ SEO mod@ Théinitial mass is
underestimated (83% instead*of ni&asu;f§ %d degradation in %@ first days i%oo slow. After 20
. Y N
days the measured degradation slow&dowmso that theQ&FO-cm\/e }{i@’ere ates the measured
concentrations. This rgsults i@%syst@ylatic @viat beoti@en nigasurgments, i@ model fit. The SFO-
model is not accepgable. Bg@aus@le gdues@l bgaw l‘gof the initfal mass within the study
period, the FO od®s applied in the next stef9The Mod @ields an almost perfect fit

which is also re b ﬁﬁe 1 chi2=error @u of” 5.2%> ThexFOMC model is selected as
i oo e by e gy cimon alue s 2
modelling en. oinfgy s, L9 o Q %@

N
%o %@ SRS v @ fog

&
Soll e ©§@%Q§§o©§

BCS-CQ88719 (M@ cang})t b@iodgll@l adeq;}atel ith tlSSFO model. The initial mass is largely
underestimated ©9% in%ead @ 009 \ang dézg}ad tion inhe first days is too slow. After 20 days the
measured degradations W@Wp So that@e SFQrcurv@underestimates the measured concentrations.
This results%? a sygtpem@ de 'on @Weeﬁ@%eas@ements and model fit. The SFO-model is not
accepta(z@%ecause t}% resi rerggin abQve 1 of the initial mass within the study period, the
HS- andNDFOP mog@% are ap ieekin the qext s@ Both models yield in satisfying descriptions of the
me@ﬁrements withiehi?- Va{@s 0.4%@18) and 16.7% (DFOP). By both models the estimated
MO-value is @deresti%tei@ﬂ‘y@ and ¢83%, respectively, instead of measured 98%). This
underestim:i@u is c%%rv e b&c%?use th@degradation of 20-25% of the substance is not covered by
the degraddijon parametgts: Thg'\{sﬁ is d by applying the DFOP-parameters to a MO of 100% (as
would ne @%EC-@]CH]@HS) and performing a forward calculation. This lead to a slightly more
conseryative @res tionof the concentrations than the original fit (with MO = 83%). The DFOP
modd}is cen a@hodig@ing endpoint, because of the lowest chi?-error value and a reliable k-slow (t-

pro <£§.

soil |
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BCS-CQ88719 (M24) can not be modelled adequately with the SFO model. After 60 dayspthe
measured concentrations are systematically underestimated by the SFO-curve. The SFO-modgl s not
acceptable. Because the residues remain above 10% of the initial mass Withi@the study p@d, e
HS- and DFOP models are applied in the next step. Both models result in %@cceptable ﬁ%wi}h@
chi-error values (HS = 4.7%, DFOP = 3.4%). Due to the lower chi’-error %le DFOP rn is %@§cted@
as modelling endpoint. < g%y N é\f
In Table 7.2.3-11 the results of the model selection fo¢'the modellif¥¢ endpoints &9 BG@\CQ@D &
(M24) are summarized. For modelling endpoints the §FO model V&@ substitutedshy the@M@od%g@
)

. . O
in two cases and by the DFOP model in two cases. & Q Y
N
& W L@ RN O o &
Table 7.2.3-11: Chi2-error, visual assessment (\{é) and_signifi e 0 %gr@on I (t-{i%b) fax, BCS-
CQ88719 (M24) in the soils studipd by 20@: 'n@ﬁ evz&mtion accepted
are given in bold for modelln&end@pq@ts. @ Q & Q @9 @&
Mool 2% VARS iprgbF S
@S 7 12y 9O <001 Q
>
& ow &,

®

v <)
FoMcC, %4\7 > @Q)} @@ <§§/0<0(L@1
& O s +: O £6.001/29.001
%j @a@z@@ > %)@ @%001
194 . 068
5 O Pror”  Nie7 b Do 7 0005
8 NS & <0001
2 ) o’ & <0001
@ 5 DFOP 84 O A ST <001
) Visual ' + gqod, tableyQnot accoptable &
Pk i o o b O, o 57O 152
P N
@© @6 © ©O K@j &° & § @
TN N %
\@9 g}y Q% ) II@Coglusi%@ \@’
S
Values&for optimiz%@half—\l%es were dé€termi Q for theta Qte BCS-CQ88719 (M24) using the

v Q I I
é@
7 p
%

X
corresponding m@ FOMC o PDFOR and g@ﬁlcu®0f§ccording to FOCUS kinetic guidance to

result in DTSOSF@Vah@ Th@ 1ue§$om£% fourEU sails investigated are regarded as suitable and
reliable for @s llilééndp@%%)ts i&@vir%@wng@;{posme assessments.
DT50sro \%ues ranged fiom 2&@@ to @4 d@% @
y )
% NI R
N Y. &> Q
ITA 7.3 ield studies Q@ S
&
Degradatio@ts @B 38 iﬁ%erol@ soil under laboratory conditions resulted in very short half-
lives of less har@day. @wre@@ fieldStudies were not taken into account for the investigation of the
degradation bior%of fel@amid nor its major degradation product BCS-CQ88719 (M24).
B
&S
oL S

ITA 7 Mobility studies
Due to insufficient parental mass data during former adsorption/desorption study a new study was
performed. The sorption behaviour to soil was investigated for the active substance KBR 2738 and its
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soil metabolites BCS-CQ88719 (M24), a [C-C]-dimer of KBR 2738 using batch equilibrium orgseil

column leaching experiments with soils covering a distinct range of pH, texture and organic carg N
@ &@Q @
ITA 7.4.1 Adsorption and desorption of the active substance ¥’ O\Q
SIS
n 9 o
Report: KIIA 7.4.1 /01;”201 o> S AN
Title: [phenyl-UL-'*C]Fenhexamid (KBR 2738): ©Q o & §
Adsorption/Desorption on Four $iils 'S A Q o &
Report No & MEF-11/248 < R o & & 9 7
Document No M-417746-01-1 Q@ N @ RO o Y
Guidelines: - OECD Guideline for Testing of %heml@g No: J06, Q(@Eorp Deicﬁ‘ptio&g
- Commission Directive 93/36/E@ am 1ng @unc Direc 91[{114/E .
(Annexes II, Fate an@]%ehav@t&lr in @nwro@‘lent) y 14,1995Q° &7 N
GLP Yes S > S 0O AN
@ S O .S 0 NS
S s s s Ffe
Executive Summary @ %,& %, @' @ D @ @’@
The adsorption/desorption char@terls@%cs %KBR@BS @ere @ter @ foug soils in a

concentration range of two rs oMagn@de @§ the @e 1mb@% test@w all “uean values of

recoveries for all concentrations géere 1n@ ra%e of %Oé} 4 toQO &‘@mea@z 97.5%) and thus in an
acceptable range. @) @Q @ %,

Values for the coefﬁc1ents of rl?%on ae§ Fr@dh (Kp ads ran@ from 12.43 mL/g to
15.79 mL/g with cor@spon@ig es r%&ted t@rga&? carbéa (Ké%ds) t&%ange from 313 mL/g to
654 mL/g (arith @@n 5@ Q@ Values e@the @eun&hch cggfficient of adsorption I/n
ranged from 0.8 Q 8958 & \ \ @ @

No signiﬁca@}@iep ence@Qvas o@ew&i@or ad@tlol§ ha@)ur from pH or the texture of
investigatedsoils. % @ SN @

Accon@to Briggs, w\’hex d c@e cla551ﬁe®®as 10%0%@ to immobile for adsorption and as

immobil¢ for deson <\ éﬁ o § é’\ & %\
A
o & & & .~ &
@ @Q @Q @@. erla§1d D@hods
© NN N
A. Materi l® @© ©\ %,Q @g@ @é
S g
1. Test Material: @enyl UL-" }@camuf@BR 2738)
\y\’ t%pec rad wct1v1@3 3 Bq/mg (90 uCi/mg)
@° Radloche >9% (HPLC, radioactivity-detector)

@ﬁﬁml purl%g > 9 ° PLC, UV-detector, 210 nm)

ample'ID: TH@SS
& S 6® A
2. So@@ @@ tion Q st were performed with four soils covering a range of pH, organic
§ gmem and texture. The characteristics of soils originating from Germany

arised in Table 7.4.1-1. The soils were also used for tests on route and

&S
@ @@

are s
rate of degradation in aerobic soil in the laboratory.
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Table 7.4.1-1: Characteristics of test soils @o S
&
Parameter Results/Units © & D
Soil ID/ ] ] IS ﬁ O
Batch ID 20100308 20100308 20100@8
] Bk
Geographic Location (City / North Rhine- North e- Ngrth Rhine- @
State / Country) Westphalia/ Westphalia/ estphalia/ @ &
Germany Germany O Germany @
Soil Series N/A UN/A D NA « |, T NA | &
Texture Class * Loamy Sand Q%@éilt Loam s @1Loam X D" Clay Loapt®
Sand A 81% 3% S | % @zj@ é@ o7 33%,
SiltA 0% 9§ Deony ¢ 2B% & | %
Clay* 9% A | @ 171% s O &% o
pH (0.01 M CaCl,, 1:2) N @§\5 &6 &) 5\.@ éy N 7.4§
pH (Water, 1:1) @ & 6. 8 ¥© gl @ Q 7®
pH (Saturated Paste) @ N 6\g§ﬂ \ @@ 6.1 @ .5
pH (1 NKCI, 1:1) Q%l 63 | o & o v
Organic Matter ® @ 33%° @& L1%@” B 0% O |, 78%
Organic Carbon S 1.9% > " 2.4% < ¢ ©2.9%, O 4.5%
Cation Exchange Capacr[y@ &9 3 w @ 194 Q10 7 g 20.6
(CEC) " meq/lo@g nfeq/100@> | *v megdi00 g | meq/100 g
Water Holding Capaea{y S @g © o S) o
0.1 bar (pF 2. 0)77 kéf?% @ \@ 30@4) @) &31.4@ 37.5%
Water Holding city, & o, 2 @so o
o e (p§§; © C?l 6% g\“@sg@ s B 32.7%
Bulk @ity @Q @ 1. 1@/0% %&j.OS em® &Y @188 g/em’ 1.00 g/cm?
Partig;e Densify) ¢ N/A 17 a9 na N/A
> T 70
RTaxonomic @ \{é!@ d.y @ t?d’ L&%“.’y’ @g.d’ IS
Cla Sification (US @mesw, YPig s | @pesic, Lypic, N/A N/A
% Caﬁmbudo@ N Argudalfs N
510&3&6’ b NS 04@' N 51°04.5' N 50°22.9'
soit apping Ui =, | D)
ol Mapping U % 09;@3 5’0 F007°66°3' E 007° 06.4' E 006° 43.0'
A according to A cl 1cat 9 e.) e ¥
B 9% organic matter = % organi@x
€ Analyses geiformed at , USA.
AN AN
x> Xy .
B. 5 Study design § @\ ) §
@
1. Exp ment@% co m 10n Qa 1% of 0.5 g dry weight of soil (2 mm) were weighed each
into centrifage tubes tog)y 1cl&a soln of 0.01 M aqueous calcium chloride containing 50 mg

HgCl2/1L.@vas added toFesultd’a final volume of 18 mL. The slurry was pre-equilibrated for at least
one day, oll@d b@ye a&&mn of 2 mL of the corresponding application solution to result in a final
Voégﬁie of '8 mL @nd a@ﬂ/solutlon ratio of 1:40. As part of pre-tests control samples containing no

%repared the same way for determination of stability of the test item in calcium chloride
@nd for testing of adsorption to the walls of the test vessels. Initial nominal concentrations of
the '“C-test substance in the aqueous phase were 1, 0.3, 0.1, 0.03 and 0.01 mg/L thus covering two

solutio

orders of magnitude.
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Adsorption and desorption took place in the dark at 20 + 1 °C for 24 hours each (soils % S
o0 ins ient$

- and _) using an overhead shaker at approximately 30 rpm. Due t E i
S .9

stability of the test item in the soil samples and

adsorption was limited to 9 hours and desorption to 15 hours. (o8 N

The highest concentration tested was therefore significantly below than%he water so@%ﬂit@%\f 194

38 mg/L as determined at different pH (3-9). Acetonitril¢4yvas present aéén organicé&so(&at bel@\% @
0.1% during the tests from preparation of the appltion solut. An initi@? pH@@ 6.@\%& &
determined for the aqueous 0.01 M calcium chloride@lution in th%@sence of S(é¥~ Q § @%}©
Due to the insufficient stability of the test item, not possibler estgblis plat concg‘ftratiQn.
Therefore, 24 hours was chosen as adsorptioequiljbrati@time\i@ﬂe. @&aki urak@@@) foil

samples || GGG nd %h t % , Wilreas the ads%fption

equilibration time for soil samples as ligpted o 9
hours. With regard to the stability of the'test itefh, 24@urs W3s CO %ergd@ppmggiate for des@tion
equilibrium of the soil samples %*a 15 hews fofCthe soil
samples - and s \@7 @@ @@ S 2 .
For work-up the aqueous supernatantcyvas @»ar‘%@ fror@oﬂ @ decéntatiogvand “eentrifugation
(10 min, 4200 rpm). Radioaty ii\’vater and s ext@@ts v@determined@y liébid scintillation
counting (LSC). Non-extractable E&dioact@%y ioil was deterfuinedby cgn@@usti% followed by LSC
to establish a full material Balance? &’ « RS &
Finally the adsorption&aram@s wegg calc@ated g t&& re%&dlicl%gzl\\sﬁorpt@ isotherm.
N
TS e § RN

. \ R @ o
2. Analyti pr&@dur S Radﬁ%’—la@ed KB 27@ wa@%leteed by liquid scintillation
counting (LSH th&@kﬁnl@/e teSéHP C@’naly&& with *C ]@ctor Were used for the parental mass
balance in the pre {@sts. The liI%t of detection O@was & to% of applied radioactivity, the
limit of °quantiﬁcatim£§éLO®to times the L@ i.e\%proximately 1% of the applied
radioa&ﬁty. Values Betweef D OD anid L@@ are Ged f%calc&@ion just as given.

» O S 0 o S
L & . SN
& & &y oD
o @Q N @@I. Réé%lts a®@§l Di@ssion
O o
A. Mass balfnice ar% results o eli ry gests: O
g % g £

Prelimi tests perfoggmed (QQOIub@ty a stab@?y of the test substance in aqueous 0.01 M calcium
chlor{}le solution ce@rme stab%ty un@r the\\@nditions of the test. Pre-tests on adsorption to the
walls, of test Vessef§9by @(m san aquegus s@tion of the test substance in the absence of soil for up

eﬁ@’ﬁ"ve
and

to 96 hours shgyed no ads tior@ it i@documented by a constant concentration during the total
. & Q°
testing perio o RS
Pre-tests an“adsofption equiilibdum t0"$9il resulted in mass balances ranging from 92.9% to 96.7% of
AR ( vali@s of (%pli étes) for all soils (Table 7.4.1-2). In parallel, the stability of the test
subst{ﬁee wonf d by, parental mass balances of more than 90% of AR.
Y & ©

For th initive tests the overall mass balance for individual samples at all concentrations and for all
soils investigated ranged from 94.4% to 100.3% of AR. The resulting mean recoveries (Table 7.4.1-3)
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were found to range from 95.6% (soil _) t0 99.3% (soil q)
with standard deviations ranging from + 0.4% AR (soil [ to = 1.0% AR (soil . SN

Table 7.4.1-2:  Parental mass balance after incubation for 24 and 48 hours, ectively, ¢ llat@
percentage of applied radioactivity in solution and soil extract (mn of duplicates). -

SN
Matrices Soil 1__[seih2__[Soil3 O [Seitd | 2
Soil ID K
Recovery radioactivity in supernatant [% AR] 69.9 QI71.5 6@ A5
Test item in supernatant [Area %] * N 99.1 ~ [100.0 99.4  Q199. N
Recovery test item in supernatant [% AR] 69.@ 1785 &, [63.8¢ 699 é@
Recovery radioactivity in solid phase [% AR] Q5 259 @60 X [P P55 @
Test item in solid phase [Area %] * . o0 5.8 9710 1837 .. "196.6+
Recovery test item in solid phase [% AR] © @ o 24% g@% aR9.1 246
Non-extractable residues (g§’ @ INRA ’%V/A o INOT R ’
Total recovery of radioactivity [% AR] % ° 'S 958 [97.50° [95.2 95.6
Total recovery of test item [% AR] Q@ ° N@ . K|94.107 1967 @ 9 A 94.,&§
Mean for all soils: 94.5 %
* % of Regions of Interest from HPL! CQQ S °\© ?§ \@7 §© @@ § %®
-
Soils and incub&fion for@Fhourss\ S O
N/A = Not available N N © @ & @§ % @ é
& o
& é @Q) o @ S "\@ 9

¢ §% R Q@y\?

sorption, dg?f)rpti soil extraction and

N % N
Table 7.4.1-3:  Overall ma;z@ ba%nce fot™ soi fter pt an,
comhastion essed as percentagef applied radivactiyity (ong¢ replicate).
};@t ssed s per é pplied radioactiyity (ong replicate)

Description & & ®) Soil 1 Soil 20 . |Soil 3, Soil 4
SoilID 7 7 B SR S

O N 5 R overs, |Recovery> [Recovery Recovery
Test conceéntratiph (mgd) [Y% ART? 1% ARP % AR] [% AR]
10 ., 2 7 o0199.8Q %97.2@ ©[98.7 96.5
0.3Q Ay 1997 A JassyT o [99.3 96.6
0.1 ° N 987 . ]96.9 & 100.3 94.4
0.03 N4 @Q J99.1 o 95.8. 98.9 94.4
0.01 9 2 & o ]998s A 954 98.6 95.8
Mean recad@ery O @}\)j . O |oe3 Q 981 99.1 95.6
sb Vv ¥ S0 4204 o) B 0.8 +0.6 +1.0

S
Data-a¥e calculated based on s@f radiogctivity @ rem%%//ef supernatants after adsorption and desorption steps, soil

e)@ﬁon and final s6l com@ AN &@ N

D Y
NS .
%, "N @ NN
B. “Fransformation off&\pare@\con@)%ni§ he stability of the test substance was confirmed by

HPLC analysii@frexhg in nt
§ n %
@ ne

C. ase@)n t}@esul@@f pre-tests for an adequate soil-to-solution ratio the definitive
tests wege per \s_;q’ edat a ra 'of 1:40 for all soils. The equilibration time for adsorption was 24 hours

\
| and | d 9 hours for soils [N I

N
, Tespec ely. The equilibration time for desorption was 24 hours for soils [

and |- 15 hours for soils [N -~ I

akgnass bélances of more than 90% of AR.
Y

for s&%s

anidl

respectively.
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Within definitive tests, the portion of “C-KBR 2738 adsorbed to soil after 24 hours was found tg, be

23.7% to 33.8% AR for soil || GGE_ 7 o 36.6% AR for soil
B 2c5% to 41.9% AR for soil |Gz and 26.3%@@ 38.8% ARfor sl
B (1ab 7.4.1-9). @ NS

D
Following 24/15 hours of desorption the corresponding values for radioaclivity desorbe@mo@ed td
47.1% to 54.9% (% of initially adsorbed radioactivity) fof)soil ?8.4‘4%0 49@ @

for soil ||| . 365 49.0% For soil 35.088 to A93% &
for soil [ (Tablc 7.4.1-5). %@} & R O &

The adsorption behaviour of [phenyl-UL-”C@R 2738 could pcuray @%:ribe@ wit @a
nominal concentration range of 0.01 mg/Leto 1.0 ayp/L cé@j the@eun@i@h atio‘taé’or all, soils
(Table 7.4.1-6). The adsorption constants K@ads) Qﬂ@he E%\éundl@l is@rms@ange@ fromég2.43 to
14.07 mL/g with associated Freundlich &ﬁone&t@l/n@@%e e l%for ab@)ils (0@604@ 0.8%5
The adsorption behaviour to soil was t@§ to sg%ae ex@tt affected l&the C’&ncent@fon of the te§t

i\§,~
The corresponding correlation coe@ent{%f a@fpti&@isot]@gsms gﬁéed @m 57 t 0.9996

therefore indicating a good linear@ to th&heasiired daty. W bei@ nor@ize T grgg@n)ic carbon
content of soil values of Koc(ad@varie&@@fom@ m@ (saﬁWm 6é)mL/g§n maximum
soil |GG wit@% arifhmeti@ean of 517 thi/ g. Gsing t@ Brigg@clas&cations for the
estimation of the mobility of %@p pré@éctio@%agen@f in sc%l bas OK@ﬁF apgl/or KOC-values,
e f()é@dscgipﬁon a&&s u@oblle for desorption
ich ranged frof9 23 mLg o1 D

fenhexamid can be classified a%low mdbile t@nﬂ
Q)
S@F(des) @QCOI’

Desorption constant

715 mL/g (soi i ):tg result in an arithmetic mean

of 1225 mL/g> NS & & @
Kocdes) y&?@es were tl%s slig@%> @er t@ﬂ the@onﬁ@oondi@% values of Kocads), indicating a
strengtliéiing of bindigig of 2758 once adso togot pa@les.

0 i of KR 2758 once adsord o3

RO SIS v\,\éx S

N S @
9 & S &
e N .o & o
A N
S\ L 4+ 9 @
2 S @ o
& SR IR &@ &
%o § S @ @ S
S S
> &Q @ &©
@
@ \%% § N @Q
%o Q
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Table 7.4.1-4:  Definitive test: Concentration of [phenyl-UL-'*C]KBR 2738 in aqueous and soil phase
end of adsorption equilibrium (mean =+ s.d.) o
AN
Description ﬁ\© @D 7 &y
Concentration Soil* Solution (@3 Percentage - )
of a.i. (mg/kg) (mg/L) yﬁ adsorbed @§
Soil * cik: il o> O &
Control N/A NA Q o 9 x
0.011 mg/L 0.145 o> 0.007¢ > &733.8907 ©
0.031 mg/L S 3rax13Y
0.11 mg/L \30.2 £08
0.31 mg/L 7266504
1.04 mg/L “@’ 237 + @ L
Soil Soil F): !) §@
Control S
0.011 mg/L @ ;?(@ + 04
0.031 mg/L 3.7 £0.3
0.11 mg/L O 31,0=0.0
0.31 mg/L 3 . 205 + 0.4
1.04 mg/L AN0278Y o] O o S [P @47+02
Soil ° Kl Mf%ﬂ I N
Control ~ @§ RN N S \\@
0.011 mg/L & 01799 O & H006 41.9£0.1
0.031 mg/Y” D 0489 s (Y D001gdy 7 39.4+0.2
0.1l mgs O 6507 @ 0087 V 35.9 0.6
031 mglL @ |a 131> L9 & @@ 32.9+0.7
LOPmgL o g O |7 @074 28.5+0.3
Tl ol 0 .. iEEcan
Control &y [« S NAO NMES A
0.011 mg/EY o & 0466 7 [  ©0.007 38.8 £ 0.0
0031 mg/l. 2| & @301 & & @ 0019 403+ 1.1
0.11%0p/L QO L2 |y 0067 363+ 1.9
0.3% mg/L RE L9 19 0.223 28.9+0.5
damgL - ] Q10921 & 5 0.766 263+0.6
* The &nount of test item adsoeded to soil v@ calcu@ted by subtracting the equilibrium concentration in the solution

fronnghe€ initial concentration

@hed &ncentra@n) S

N &
&@%%é@&@@Q
v
& & ES
Q
@Q%Q
$E
o
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Table 7.4.1-5:  Definitive test: Concentration of [phenyl-UL-'*C]KBR 2738 in aqueous and soil phase the @
end of desorption equilibrium (mean =+ s.d.) N @§
Description ﬁ\© . 7 Sy
Concentration Soil Solution (@3 Percentage - )
of a.i. (mg/kg) (mg/L) vﬁ des@ﬁed*§ 2)
Soil * ciii0:ld o > ©
Control N/A NA Q o 9 x S
0.011 mg/L 0.077 o> 0.002¢ > &747.190.6 ©
0.031 mg/L S o487+22Y o
0.11 mg/L 498 408 &
031 mg/L Q752.0%08
1.04 mg/L O 58910 L
Soil (Soi@f)!) §@
Control A@“Q &9 S
0.011 mg/L & 384+03
0.031 mg/L _~30.3 £6:1
0.11 mg/L . ] O 435+04
0.31 mg/L NS S 00mt ¢ [ T aeFxo05
1.04 mg/L 52030 o] @ 0127 o7 49403
T 55 Mﬁ%ﬂ ™ e
Control ~ @§ RN N S N
0.011 mg/L & N011Y O & o2 ¥ 36.8 0.2
0.031 mg/Y D 039 s (Y 90005 7 36.9 = 0.0
0.1l mgs O 9873 @ 0088 v 42.1+09
031 mglL @ |a 2319 9 & @as_ @ 43.9+0.7
LPmgl o] 6w © | U @014 200+ 12
Tl oo © .. Gl
Control &y [« S NAO NMES A
0.011 mg/EY o & 0408 .9 [ Y 20001 35.0 1.3
0031 mgll. 2| & BTN o @ 0004 328 1.1
0.11%pL © O (096 N |, 0014 36.5+ 1.9
0.3% mg/L 7S 2 L9 19 0.041 448 +0.9
foamgL - P Q555 & 0.134 493+138
* E%essed asa per@%ﬁge @e initi@,ﬁr ads@d matgrial, one desorption step for all concentrations.
N ¢ &
> &Q @ A
WO AR
@ O QO & ©@
¢ o O
S QS
N @ N o
@& e T e
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Table 7.4.1-6:  Adsorption and desorption constants of KBR 2738 in soil. @ @b
Soil Adsorption 2Desorption O ~
Soil Kr Koc** | Kr [& Kog¥b*
e |pH* 1/n R? 1/n RS
pe | PHT 1 npg) [mL/g] | [mL/g] (¥ | ImlJg |
loamy AN @ @ G
d 6.2 12.43 | 0.8958 | 0.9991 654 29.23 °| 0.9303 |-0.9988 153&
san C @ @ K @
silt U » &
loam | 65 | 1337 | 0.8849 | 0.9093 | 557 .92 0.9%@ 0.999 @455& )
%] © N\
loam 5.8 15.79 | 0.8770 996 544 Q 3454 846 1<0.9987 ¥ 11 @
ﬂ§§9 (0‘7%5 @8 (§ & (07%
clay K QU
loam 7.4 14.07 0.82&4 0.%57 @3 . @2}@ 0.8 00.%%22 2§15
Mean N 6) & o ~ o
(arithmetic) 13.91 %87905 @7.998@ SIQ 32@2 @0.8924 3%3.99@ 1@}5
pH: Value given as determined with 0.01 M calci ni chlexide solition (§] &\3 o v
Kr: Freundlich coefficients of adsorption (**) @§aft “fst de%ioncq%‘) O w\?\ N éﬁ @)§
1/n : Slope of the Freundlich adsorption/des on igptherms & @9 <) @
Koc: Adsorption coefficient per organic caQon (K 0/% ‘egganic cdgbon) N § N S 9
R?: Regression coefficient of Freundlich @atio% % D @Q ® ®@ Q) o\‘”\a
o &N T F @S TP e
@ A &I . usi AN &@ & o @
. Gonclusipn X
> S v &

©
Overall medium values "(?t%ds ?on were d&mi@d for @@acti\%’ su%&\ce%@R 2738. Except for
organic carbon conte@q the @un%@n coe@ien‘@@p fogadso@ion and desarption did not correlate
with other physico-¢fiemigal propesties Q@oil. Tere \éﬁ? aIS@no obvidus de%endence of adsorption or
desorption on p S(Q. his,is-in good a@em@n‘&th ‘@che@ﬁcal ture showing no structural
elements that.¢uld @10u@1 be a&us&f@r sue@giep%denc@qthin ‘te range of pH being relevant
for environmental ¢@nditidhs. % o\@ @@ S @
The desoegp@t))lon const K@es) @ tW(@O %ree i
constaﬂ%? indicating ﬁnp@sorpﬁon o@e cpr@ound&encai@orbed to soil.
§> <& O @&,\ S
> & & 5 = &
o N P& &S &
A 7.4.4 O Col@mr@ach' st@ies g@@? me@@oolites, degr. & react. products

>
S h%@r than the respective adsorption

S
Column %hing studies with-tHe soiZmetalpslite BES-CQ88719 (M24), a [C-C]-dimer of fenhexamid

were performed in @%r to evalu{%}f@ reli aple val\@ for the Koc-value. The classical batch equilibrium
¢ insuff) cier@ater solubility of the test item.

meﬂx%d was not fegﬁ‘ible@ to é@
@ N

@" N
Report: o~  KIIA %44 /0%, ., 2012
Title: &Q [Biphgnyl-UL-“CIBLS-CQ88719:

@ & SoifColupw Leaching

Report No & & F-114991
DOCI@%nt 1@@ &%4 470-01-1

G@iine&@ -0 Guideline - Testing Chemicals, No. 312, Leaching in Soil Columns, 2004
@ - US EPA Fate, Transport and Transformation Test Guidelines,
OPPTS 835.1240, Leaching Studies, 2008

GLP Yes
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Executive Summary RS
The soil adsorption behavior of [biphenyl-UL-“C]BCS-CQ88719 (M24) was investigate,({@ ad

column leaching experiment performed on four test soils from Germany. Abm@% ug test i

CQ88719 (M24) was applied onto the surface of bulk-packed soil columns (@ension 30 cfa lerolg@v,

cm inner diameter), which had been saturated with 0.01 M aqueous CaCl, solution befor @

The columns were eluted with CaCl, solution at a constant flow rate &T%approxima 8.2al/h

three days, which equals a simulated constant rainfall 6¢about 100 per day, of£300 @1 in tGal. @
: .. % ) S

Column elution was conducted under saturated ﬂ@@}v condltloni@nroughout the ex@me Th&©

column eluates were collected in constant time in&brvals of 12 KQurs (%pproxﬁg@oo @L/fracﬁ@n) &1@

analyzed by LSC. N ) \© @@

No '“C-radioactivity was detected in the leachates. %oxir@@ély &}wh@@rad@ctivitg%applkd was

found in the first segment (0-3 cm), only a@oun@f 1&3€§\y thagftt% &R were fd i Qﬁge err

segments below. w, \@ @ R @Q © @ @

After draining, the soil columns were @ep-f@en a@“ cu}\ fato 6 @%meiriﬁts. Th@@%dio iVityntent

in each segment was determined by@rac@i&/c?r@&lstm@ foll@%déﬁsc. e rgerlaléalance of

each soil column was in the ra%e of 9672 10100 ‘%’of ap -Q.‘h‘ tesh item¥adiosdctivity. The
r

complete material balance fou@i 0 @%@ test@lum@s der@str (g tho %@Qﬁcant\radioactivity
. . . ¥ o Q N
dissipated or was lost durmgg%cessﬁﬁg. @” ¢ Q
The evaluation of the numeric sog\distr@ion @efﬁci@ﬁ (Kd)&and{?ﬁe co’&g?pond@ng organic carbon

normalized distribution °®oefﬁ%ent (K@J) v§ bas@» on 611@111€m§’fi’cs d&ﬁled%@%’m chromatographic
o ¥ .

theory. . X @§ Y S Q é §\
The following Tab§4.4< sum@lz%@fe keylata @hls gpdy:
Table 7.4.4-1: Su@a Q(ey d;:}a a d;%\easult&\of soi Oﬁmmﬁgchi » @@
i S s =
QO
(g
Soi{@igin: . (
&@ @§ rma AR (@rma) I&Q & Germany Germany
Soil type (USDQ\ AN Sand@%am S SoSilt ]t%asm Loam Clay loam
X 5 ?q\y @
pH (CaCl, Soil §§.7 @ LY g2 © 49 7.1
characteriggtion) o < q Q Q
Organic carbon [%] [ © 49 | 2 1§ 2.9 5.6
KopmL/g] 1539202 | ©16.1'@1.92 18.0' / 24.8> 19.7' /27 .42
Kol [mL/ig] . 9  8G67/1098 & 8931712142 621"/ 856 3531/4892
(Mean Koc: 6681 /912 9) N LW
1 ca@%tion accordingte ’ M v@ent sor[ﬂ@@\ of chemicals applied to the soil, Weeds13, 185-190, 1965.

5 The il@gretation of soil leaching experiments”, in: Environmental dynamics
), $R135-172, Plenum Press, N. Y., 1975.

2 calculation according to
of pesticides, (Edg,

Accordi

N @
0 th@’RI(@ cl@ﬁcatﬁ system for mobility of crop protection agents in soil, BCS-
(

%’w%ld b@@assiﬁed as immobile in soils _ and _
, la@!@to gn%obile in soil _ and low mobile in soil _
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I. Material and Methods @ @©
A. Materials S @
1. Test Material: [Biphenyl-UL-"“C]BCS-CQ88719 (M24) ©© &@Q @)
Specific radioactivity: 3.33 MBqg/mg (90 nCi/mg) w O\Q
Radiochemical purity: > 98% (HPLC, TLC) =N @Q § \25@
Chemical purity: > 98% (HPLC) @, @x% «zgy\ \O\ @Q
Sample ID: KML 9120 (original KMY9103) ©Q @© @ é& ©&
'v

2. Soil:

Soil column leaching test were p@n‘med with€our soils fror&iermi@y cot@ring

bent and texture.

At Table 4 452.

range of pH, organic carbon opF

originating from Germany ares ummarise

were used for testing routémd r@of d@g?adat@{j@n in @ﬁobu&@ﬂ 1& the 1a§ratory
% o
Table 7.4.4-2: Characteristics of test soils % \@’ \@ %Q @@ S @j

Parameter @) _ Results/Units
Soil ID/
Batch ID
Geographic Location (City / % North Rhine-
State / Country) QWestﬁiaha/@ @ Westphalia/
many\@ < Germany
Soil Series o ] N/AG §« S N/A Ao % NA S N/A
Texture Class * Q§andy@g,oam Sl Yt Logn Ldam &) Clay Loam
Sand* & | _T% & 3% O 6& 33% > 23%
SiltA & @4% S % @ 50% 44%
Clay® S 90/% N1% 9 LS ), 33%
pH (0.01 M 12, 1@ 87 L7627 %, 4.9 7.1
pH (Water %@ o Q9 «© & aw <§' @ 52 72
pH (Sa rated Pa e) & 5.9% E 4 5.2 7.1
pHANKCL 1D = [ & s P 59 @ 4.5 6.9
Qtzanic Matterg,> | &y 33% . .| © 3.1 g 5.0% 9.7%
Organic Carbofty, ?”\L 9% & N d.8% 2.9% 5.6%
Cation Exchange @paci% \ 5) Q2.1 10.0 22.0
(CEC)@@ S eq/ ageq/1065 meq/100 g meq/100 g
Water Holdif@ Capa@ity @ o . O ‘o o o
01 bar\{%F 20 @ &8 3/0\ @)\ %SA) 37.0% 43.6%
Water ing Capacity = % Y9 o o
0285 (o 2.5) & 1o, @? @ w.22.9% 24.9% 34.3%
Bulk DensitysQs Q§ g/c N1.16 g/em? 1.04 g/em? 0.99 g/cm?
*Particle Densityd g ] g/ SEPR g/em? 2.59 g/em’ 2.52 g/em®
(5@’ k .
Soil Taxoggmic @ndy@lxed Loargy, m1x<::-d, . A
Classificatidg (USDW) mesic, Typic N/ N
@“ D c&%q@budqg;§ Argudalfs
N 51°64%' N 51°04.0' N 51°04.5 N 50°22.9
SO”&“F’F’I(@““ O | SF 006°53.5' E 007°06.3' E 007° 06.4' E 006° 43.0'
accor% to USDA clasificati
B % organic

= %<& ghnjc Barbon x 1.724
@—USA.
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B. Study design RS
<

1. Experimental conditions: The study was performed with cylindrical glass tubeg(innery>
diameter 5 cm, length ca. 45 cm) filled with sieved air-dry soil to a height @pprommate@ 0 ay,
During the study the columns were eluted with 0.01 M aqueous CaCl2 soluti@i. Two perist ﬁtlc p\gps
were used for solution delivery to the column top and for active efﬂuen%ralnage from the@um@
bottom. The set-up allowed for adjustable constant flow, 4Ad maintenange of approx1m}[el§\F®-20 - @
ponding solution above the top soil layer, such ensurmXaturated W condltlons@s rec@ed %@ the &
calculation of Kd/KOC values according to the chro@tographlc theory. @

The outlet of the glass tube was covered with quwool Then%e émical @ttonévas filled with,

layer of washed quartz sand up to a level just achlng the @lmdﬁ@al pagt, of t@ glass\yube ﬁlall
portions of the sieved, air-dry test soil wereé%cce@@%elyxgo redﬂnto t@’glas olumn under gentle
vibration to obtain a uniformly, dry- packe%soﬂ lagr F(@@é ﬁn@@elgh@f 3%cm 6 o7 % 0%@11
were used per column. & S S %

The packed soil columns were slow atu;@ked 1@ 0. (&&M C@@D s&u@ re\@f%ée fl&®v from
bottom to top, to displace the al&@ th@%oﬂ o&o{?es 1ta%Qvat\t@’T h @qull@rated for
approximately 8 hours, before th@exce@% SOIL@)H was; draipgd and: @ﬁon leyel Wg\ﬁbrought to
soil surface level. Saturation a exqe%&volut@s W@§ dete@nne@ 5. 8 ugof t@tem@cs CQ88719
(M24) were applied to the Surface o?’ b pacl&ed SO %}(}colunm (30 @n loag, 5 cn@ inner diameter;
duplicate columns for eackpsoil) that h WDbee turate with 0 OkA\ﬁT@aqL@us %@2 solution before.
The experiments were per 0$ in %lphca

For a total of three@ﬂays n"\\solut@n wa ell\ggﬁ%d au@mat@lly Q\the column tops by a
multichannel peri mp. A@on@i@ solution @O 20%nm gbove S@l level was maintained, to
ensure saturate ndltldns fter graag%hor@kpass@e ggh s01l columns, constant flow
drainage Was 1ev@y a @cond@mpﬁ&

The total 1@gat10n@olume the;;@/as &gghed@ver th@§2 urs oe experiment was 589 mL. The
eluent @ rates were@ws @nuh whiclvequaista m@ulated constant rainfall of about 100
mm per day. The stu dy was¢ dycted 1@valk§n climatic cklamber at controlled temperature (20 + 1
°C). The column -\;5& ates were gplectetin co@’ant tilne ingervals of 12 hours (approximately 100 mL
per fraction) by@a tl@ co led @utom@t\fc fr@tlon &ector and analyzed by LSC. No 14C-
radioactivity® s de@@ted he ate§©Afte&t %gatlon was finished, the columns were allowed
to drain. ”l%e leachate ﬁ@lo §ere yzedgﬁally@y LSC (2 x 2 mL), and the eluent volumes and
pH Valt@vere detemﬁﬁed @

Afte%irammg, the @ coh%nns re d@—fro& For further analysis, the frozen soil columns were
pushed out of the glass S a@cut ints seg

. columi@T and%Z of egsh srea Wlth test item): 6 segments (2 segments of
3¢ ngt&e%ch egméits ofgh cm length each)
. cdsgumns@a ea@&soﬂ (@ated with reference substance): 5 segments of
cm m- oth
The gi%rtz %mb*iﬂed with the bottom segment.

2. @nalytlcal procedures: The radioactivity in solutions was determined by liquid scintillation
counting (LSC). The LOQ was estimated to 1.2 Bq per 500 uL aliquot measured. The radioactivity in
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soil was determined by combustion of the air- and freeze-dried samples after extraction.Extr@@on S

procedures are summarized in Table 7.4.4-3: \ @@
& S
Table 7.4.4-3: Characteristics of test soils w & <
IS
Samples Solvent Volume Duration 7 Tempera;u@ @ﬁles 52
Column 1*, segments 1-6; o & . : . N,
Column 2*, segment 1 Acetonitrile 80 mlv 30 min sh;ﬁ@g amblétﬂ Q\ 3@ &@
Column 1%, segment 1 Acetonitrile S@ﬂL 10 . @fc Q‘\ i § ©
Acetonitrile/water . 21 Qe N
*% - d
Column 3**, segments 1-5 4/1 (viv) 2%@70 mL g@ﬁnn spa@mg (@’qm&@c ) y:@@
* treated with test item 2 R %G N
** treated with reference substance & %@ é\a @@x b@ ¢§ & .

9
A. Mass balance Q@ \&@ v 7og g@ @Q& o
B

The material balance of test 1teléwas @tbe @ge d096.2 % 1 % 0@16 applied radioactivity
(Table 7.4.4-4 - Table*J.4.4- The%ood ate bal@% in 3l c@ms@monstrates that no
significant amount of radioacfivity @ma‘[e@or os‘e d S 1n oce§§ng

Radioactivity of lﬁ@abele wadet%@d in<be le@ﬁte @ctlons@ccourﬁed for 91.7 to 100.2% of
AR. The materiakbalanc@®of atiazine was in ﬁ&e rangﬁ)f 95@ to 9@7 % @e applied radioactivity.

& 6 o & &@J &
B. Transﬂ%‘matl(@’ of ﬁ%rent@omp und: I{f@%he d§§l ext@ts 9{%/ parent could be detected. No

major d @g ation proc@@ts “@Ob@ d. S §@ &

@
C. Fmdmgs@xtrac%b ﬁwac@vny @@ythe é% s%ments of soil _and -

accounted for Sg@ 5 % &MR ean),Qespectively (Table 7.4.4-4 - Table 7.4.4-7).
No radloactdgl wag, ost ngnc t@tlon\o extracts (recoveries >94%). The radioactivity
assigned toythe test 1tem Ré 93%’5@){‘&2@%16 radioactivity detected in segments 2-6 was
<0.5%.@n extractabl@radu@tlwty@% th@p se&gﬁents of soil || EGEGEGzG@z;l:nd Il determined by
comb%stlon accou@ fo%ll 1 @ @%5 and 22.0% of AR (mean), respectively (Table 7.4.4-4 -
Tabte 7.4.4-7). Non—ext@abl@adloac@/ny @ected in segments 2-6 was <1%.

@%
& An < Q
& ws% § &Q@
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Table 7.4.4-4: Material balance of BCS-CQ88719 (M24) in soil column packed with soil - in % of ap
radioactivity

K ;
Doy

. N @&
Extr. Radioactivity Replicate Soil Segments @ @®
No. 1 2 | 3 [ 4 | 54 6 < &
Ambient extract 1 54.88 | 0.23 | 0.02 | 0.00 | 0.009 0.00 & Q&
2 58.04 n.a. n.a. n.a. n% na. | Q© § S
Mean 56.5 & &% ° N é\a
Microwave 1 0.55 n.a. ?n.a. na._ @ na. n.ay Q\ @ @
2 n.a n.a n.a n.@Q n.a. @ N é\g é
Mean @ S @) Q Q @Q}
Total [543 [ 833 [ 002 | 000 p000 50004 © o
2 58.04 @na. | na N na @ na Qn. Y o @
Mean | 56.7 RG] I < "N
Bound Residue 1 30.89° | 0@ | 0.0 6 @09 |-0:09
2 36 | 007 @09 .08 0,06 @g.loé @ IS
Mean |« 411 025 0.k | 70.18] 0.1 0.1 §7ﬁ
Total Bound Residues 1 . 4U.50 & %,
2 Q@ &> &@ @%2.7% & @Q S Q
Meah | & ae o & o
Segments Subtotal 9533 | 049 | 0.1 0. 0 0
s Pro047 0.0 oﬁ &8 § o |
@@I@leah\ 97.9 | 08 | <01 |g&1 | 0.1 @.1@
Segments Total > & 9648 )
2 & S @ T g0 & <2
S | (Mean % § o L98.5 % R, NS
Leachate N SEZ 05 YA Fractio
L P N e 2403 Pag 5$ 6
S SN1.O nd | n&) n d | <91 | <01
SENAENT ) @l 0.1 | <0.1
©© ©\ &Me % S q N
Leachates Total N 1 N S @l @
o T @2 & § gng
& ¢ R Wean?] & & N
ColuinTotal . @ . ™ 1 Q> . 96,18
O 4] & .0 2 & 149980
N Xlean v 2,98.5
n.a. : not analyzed @Qj) @@ <, @@’ @\ @@ @j@
QOO O N O D
¥ o K &2 ¢
=) N @% W2 %
@’ NS ISEREN
N A\ N 7 Q
N (g @\ R Q
@° S @ S
s A& &8
@ Q Q & ©@
@ o
<
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Table 7.4.4-5: Material balance of BCS-CQ88719 (M24) in soil column packed with soil - in % of a@h &
radioactivity N é§
Extr. Radioactivity Replicate Soil Segments Q@ @® @
No. 1 2 3 4 5 3 6 S o\@
Ambient extract 1 54.17 | 0.37 | 0.07 | 0.05 | O. 0.02 <
2 53.19 | na. .a. n.a. &% n.a. o\© . § \v\f@
Mean 53.7 @ O% - \\ @Q
Microwave 1 034 | na | ‘na na. {pna. n.ag § Ko S
2 n.a. na 4/ n.a. n.&© n.a. 16&0 Q § c&©
Mean ;@ O 1o e ¢ @
Total 1 54.51 | @3 0.07 | 0.05 02 1R0.02 ¢
2 53.19 . na. @y n.a’ @n.a@ n. w\,@ Q@
Mean | 53.9% @@f SRS @ﬁ? NN
Bound Residue 1 41.67 | 047 | 00% | 96 | 003 | @05 |e .
2| 449 & | @51 |oe %04( 0.02 P @% @
Mean "42.1</0.60>02 & 0.~ 0,00 04, §
Total Bound Residues YIS 2 B30T 8 & SRS
2 @Q AN ©43'6® § <@ &
Man | © ST v ane o S
Segments Subtotal ¥ @96.18¢ 0.8 & 0.1 0.L19) 0 O@ S
@2, % 95.69] o.;é 0.5 008 | 992 |u
"SMean™ 08 | 02 |91 |e00 | 0.0 P
Segments Total S o> oI & -’ ©
2 & @? §@ o 6.88 = § &
cMean, a V@ \@ 7.16 — @,\;
Leachate @ 2o ractions
O D 5 Eael 4 T | g
N) o T n. nd. ¥ n ? <0.1 n.d.
©© @\ S 26 t§ n& nd. § sgud. | <0.1 | n.d.
&S - § D Mehn | S o
Leachates Total ' <0,
‘\% % @a@% S v © Q@ <0
N @9 _yMea - @Q S)
Column Total §) N % ® @\ & %\gggé
9 f% &ear&%ﬁ N AL Ab 97.1
@ O .0 o . 0 @
9 O ¢ S O D
SRS %Q & @
& 2 Q N &@ N
N S oL@ & &
v o N
@° N
s A& &8
o4 <
S &
o N
< @ N
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Table 7.4.4-6: Material balance of BCS-CQ88719 (M24) in soil column packed with soil - in % of a@h &
radioactivity o <

Q\ v
Extr. Radioactivity Replicate Soil Segments Q@ &@ @@
No. 1 2 3 4 5 @ 6 .
Ambient extract 1 6526 | 0.04 | 0.02 | 0.11 | O. 0.02 < N
2 62.13 | na. .a. n.a. &% n.a. o\© . § %@
Mean 63.7 @ o N \\ @Q @
Microwave 1 0.68 | na | ‘na. n.a. @2 n.a. n.ag § Ko N
2 n.a. na 4/ n.a. n.&© n.a. 16&0 Q § c&©
Mean g@ Q1o e ¢ @
Total 1 65.94 | 4% 0.02 | 0.11 02 1R0.02 ¢
2 62.13 . na. @y n.a’ @na@ n. w\,@ Q@
Mean | 64.04 G’ Sow @@; S L
Bound Residue 1 3337 | 006 | 007 | G0 | 902 | @00 |« .
2| 3876 624 | @1 | Q00 %09( 0.10 P @% @
Mean }°34.5</ 0.1 0.1 & 0.0~ 019 04, §
Total Bound Residues 1 Q@ B 2 .38 41@\9@ & NEEISEES
2 % Q36.43) @
Man | @ N N e Y S &9
Segments Subtotal K @99.2%; o.;%@ 0.%@ 0.119 0 og@ S
@ 2, % 97.89] 0. 0. 0. 0
“Mean™ | 986 | 02 | 01 | @i |eod | 00 P
Segments Total % §§ ) $9 §@\ (7 9;2: @ @w \y\?@
"~ 2 N >0 Ho
cMean, a V@ \@ 9 é %F‘”\g <§
Leachate @ 2o ractions
@Q N & S £ d 49 s 6 | 7
N) o T ndy | nd NI ? n.d. n.d.
©© @\ S 26 ‘}% rigiig nd. § wgd. | nd. | nd.
S 0@ @ Mehn |« e & s
Leachates%otal o %@% R & > @ n%\?
0\ B 4
S P Sl e 2
Column Total §) Iy ég ® %\ é %\gggg
9 f% &eaqjﬁf %@J A Ab 99.1
na.:notanalyggd @Q .9 0o Q o8
N R
RPN R <
S R
N ©\
Q A\ N N
S A O
SARCNY
@ < O @;\9 ©@
@ o
&
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Table 7.4.4-7: Material balance of BCS-CQ88719 (M24) in soil column packed with soil - in % of ap@a @
radioactivity o é§
Extr. Radioactivity Replicate Soil Segments < @® @
No. 1 2 3 4 5 @Q 6 SR
Ambient extract 1 7495 | 0.14 | 0.02 | 0.02 | 0. 0.02 N N
2 7836 | na n.a. n.a &% na. |, S . § %@
Mean | 76.7 © & O o
Microwave 1 0.45 na. | Yna. n.a. @fn.a. nag; NS %, &
2 n.a na¢| na | naO na | na QQ ©© Q&©
Total 1 75.40 | @k 0.02 | 0. .02 Q.02
2 78.36 .a. na. gpnas @n.a@)@;.%\Q %@ @@
Mean | 76.9: RS RS = &2 | s 2o
Bound Residue 1 2240 | 0¥ | (¢ 093 4 | @12 .
2 2445 %9 %1% Q14 §}.os< 0.10 ® @% @&
Mean |"22.0.[°0.1 0.1 0.1,~) 019 0. §
Total Bound Residues 1 @ N @, 2088 O | &
N R SN S S o & ©
Mean | @ . 235 SEF K %@9
Segments Subtotal W ¢,97.86¢, 026G 0.1} 0.050] 006 0.8 |
@2 %S 99.80)] 0. 0.2 008 0 Jo
Mean> | 989 | 0.2 | &1 | @1 |ep.a 1P
Segments Total © N Qr 98. N
2 ¢ & §@ < @09.39%@ Q7
Mean | & @ 0994 — &
Leachate q %, B Q ractions
/@Q g);@ -1 ) 3. 4 P s 6 7
> DN 4 <0: n, 9| n, n @ | nd | nd
Q" | ;> X & | nd
@Q @\ AN 2@% <(%1% IK} n@ . &l n.d. n.d.
ﬁ© é\ § Meah | ¢ f;\a &© U§ &
Leachates Total o <0
o\% Ro ‘?\9@; N b\ © @ <(@§7
N @7@ ﬁ\/leal@ S /(\Q < Q
Column Total o ° N O98.51
§> O &0 S & 100,39
o S | Sheans| O 994
\ ) &
n.a. : not analyged & @)@ e ©\ XS (0]
VOO & D
SRS %Q & @

) S
The ev@tion of the\rgﬁmer@soil d

%ribh@n ccient (Kq) and the corresponding organic carbon

normalized distrib@%n (@ﬁgﬁ@'\@(K wa%b,ased on mathematics derived from chromatographic
Ko Q

thec%/.

&
5 &
&@%%g;&@@Q
R
T & O
Q & S
SN
RN
i
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Table 7.4.4-8: Ko/Koc Values of Test Item BCS-CQ88719 (M24): @° S
Soil Kd! Koc! Kd? e
& 9

| i ) 1527154 | 799/813 | 2675 /20.9 @@9/%@5
@y

T oo | 50/ 62| 8837902 [21.6/22.1 11981230

( ) < S S

I (cotus D 18.£417.9 | 6241818 | 2507286 | 8aT/838
@

| &y 19%/19.8 | 3507354 | 27.3@77.5 [\487 £491

(columns ) @Q @7 f@ &9 .

7
S

&
Mean 17.3 S 668 Q37 2
) “§% R 187 34 &@
1 calculation according to Lambert @@v N @ R \© © @
2 calculation according to Hamaker / McCall . @Q Q@' %\ w\f@’ 6 o\% ;§
N
Table 7.4.4-9: Ka/Koc Values of “C-Atrazine: S U(?éa@ \g}y Péé% 6@1 (G & % g’
. g7 1 1
Soil %ﬁ N 8 R 5 oc Kaq @M Ko@®

(mean of

2.
< & 5
1 calculation according to Laml ® N) @ & AN N 9
2 calculation according to Ha‘fﬁz?;[r /%cCall 9 § @& @% R $§ @to\’
§ LS EFS &y
§y S S)) § II1. g)l}g@mg@@ @& @

O AN N S
The soil adsor&%n c%fﬁcien% K q‘%;alcul@d a&@@rdir%}to Lasgbert tanged from 15.2 to 19.8 mL/g
(mean: 17.3 /gkyThesggspective 0r§§1icoc@bon q@ormalized séfl adsorption coefficients (Koc)

ranged fr&é@% to 893:ml/g m%)an@ mL@)\. © é’g%

The sc»i@dsorption c@@fpﬁgie@ Kac cul@eﬂ a()cc@%ling&?_ranged from 20.5
to 27.5 mL/g (m@%: 2&} n@&g). JTe re&p\ecti é\ orgafﬁc carbon normalized soil adsorption
coefficients (Ko@%n e%fron@@ t%}b}lé} /g (mean: @ mL/g).

Using the Briggs class 1ca@1s fotsthe @m@ti@n of e’ mobility of crop protection agents in soil

based on K?c values, @— $§71M2§can@® classified as low mobile to immobile for

adsorpti % 2 O @ Y
SN RIS
o S IS o8 @ N

IIA\/'.6 @Qirect @iot&@}ans@rma{@n of relevant metabolites in water

In former @olys@%@uﬁ% aqg%us@gugfer solution (_, 1996a) the

benzoxazc{ of 2788, MM, (WAR 7004) which was formed in amounts of approximately 24 %
of app]f@@rad‘ tiVityQVﬁ.S forther metabolized very fast (DT50 << 1 d) and therefore not taken into
consigératio {Jor lling purposes.

A@on 140 the@irec@hotolysis mentioned under point IIA 2.9, a further phototransformation
experip@nt published in Chemosphere vol. 81, pp. 844-852 from 2010 was taken into account. In this

®

study performed by _et al. a new major aqueous photometabolite occurred in amounts up
to 15% of AR and was identified as the 1-methyl cyclohexane carboxamide (M40). In those
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phototransformation experiments different photo sentitive additives like acetone, etc. and hynic S
substances like humic acids, etc. were utilized in the experiments. The metabolite is added j{ the &

aquatic degradation pathway shown in Figure 7-2. S @Q 4
N N ©®
g & &
. o & 2
© < NP <
ITA 7.8 Degradation in aquatic systems G~ Q@ @& ©\ %@ o
S S
N & < § &

ITA 7.8.1 Aerobic biodegradation in a l,%@ic systems@ %" & &

Studies on the aerobic biodegradation in aqu systems not @dat equ ©ent o@ D1
91/414/EEC. However, data of a water- sed1t st@r allg@ for&a&co es&slptloﬁ%f the
> o .
fate and behaviour of KBR 2738 in biotic &uanc @;@tem@@) Q o ©§ &
O N D ) @Q @j @
o> N

I1IA 7.8.3 Water/sediment stl@es °

WP A
@Q&©%\ﬁ@©§©§

Report: KIIA 7.8.3 /01; Zﬂsﬁ“ il § & 9
Title: [Cyclohexyl-123C] ];enhex@mld z%e;oblc@uatlﬁgletqb@lsm@}} N
ReportNo&  MEF-10/63%y " © & @~ @ @ S &
DocumentNo  MAITH4R0LL > <& S
Guidelines: - OECH, Guid@ine f@%e ﬁmg ogChemlcalsﬂﬁ% erobic and Anaerobic
Transformation in Aduati dlI@lt Syste ms adopte prl§ 2002
_ Commision m@ctwe 63/36/EC amending Council Dircetivé 91/414/EEC
@nnexes 11 a&ﬂ and@eha@‘r in @e Env1@nmer%ﬁ) July 14, 1995
¥ US éA Fat réﬁspor&%nd T zﬁ%for elmes OPPTS 835.4300
@© @DPPTS 35 %AOO @oblgg ‘nd @aerob&uaﬁe Metabolism, 2008
GLP O s w7 9 & o @
@ PR ﬁ SV g
Execuz@ Summary@ @ o @Q § . &

The aerobic blotr&@ﬁorm&; n o ycld@@xylsi?"@]fe@hexa&?d (KBR 2738) in two different water-

mt 2042 °C in the dark for 100 days.

Vlty fo mdl®ual st Ves@ s of the _ systems ranged
. @

duplicates, overall @n 95,1 9

A fuii\material balaiice @sta@@sjhed@r al ar .
The radioactivigy<n test systegl@sﬁ fro@ water decreased steadily from 93.6 % of the

AR at DAT 2%% ofglic AR _dt study termination (Day 100). The radioactivity in test systems
ecregsed ffom 95.7 % of the AR at DAT-0 to 6.0 % of the AR towards the
end of stu he e%ract@% radioactivity in test systems from _ increased from
3.0 ‘V&%f the @R at@.T 640 52.2 % of the AR at DAT-7 and declined to 14.2 % of the AR at study
te@}latlg Extra@able@@ residues in sediments from ||| l increased from 1.5 % of the
AR at -0 to 27.6 % of the AR at DAT-14 and dropped to 6.9 % of the AR at study termination.
The non extractable residues for test systems from _ were 0.2 % of the AR at DAT-

0 and increased to 55.6 % of the AR at study termination. For _Water/ sediment systems,

sediment syste
The total recoggry of@a io

from 92.9 t0102.0 % (raédn

individu st vesseIS@f the
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the amounts of bound residues were 0.1 % of the AR at DAT-0 and increased to 42.7 % of th
towards the end of the incubation period, with a maximum of 45.4 % of the AR at DAT-

e
AL
termination of the study, the '“CO, recovery (mean values of duplicates) in sy§tems from
B 25 22.0 % of the AR. In || 2ter/sediment systems, @2 accounted Yor 36@ Yo
of the AR at study termination while formation of other organic Volatlle%ornponents @s neg&glblef@
(<0.1% of AR). < \ \

1-Methylcyclohexane carboxylic acid (M39) was obderved as g 10n@rodug@of Z

[cyclohexyl-1-"*C]KBR 2738 in the water phases an@\in the sediment extracts ofboth @ er/s@mem&
systems. In the water phases it accounted for up %of 6.4 % ( ) and 8.9 ‘K{‘
B of the AR. In the sediment extracts, methylcyc@ a&@%arb@%g(y 1C. %%@d a&@unt@

7.8 % and 4.1 % of the AR, respectively (thes&amo 455 1nc1@e a or 1 e abo s KBR2738%lfate
(M27), which accounted for a maximum %@ % the @ in t@otal @stem @Zw) &
KBR 2738-3-deschloro (M12) was obs d a&a rn@}or de@; atlei% pro@t of fenhexarhid QQ’ he
water/sediment system of @g y: In@m wa%er ph@ it a&&)urﬁf S

of the AR and in the sediment extra @Q aé&ounte@to a ﬁ%ﬂrm@a am the

&
,'-’ ajor degr

R In the
residugs o KBR@%&@ @ro v&%re detected

water/sediment system of id
only in small amounts: In the wgfer pl% resigies ?@9 ve tl@@Ol@vere 1O fou@ ang%n the sediment
extract it accounted to a maxa\ﬁﬁm al%unt\@f 1.4 % of the' AR, @ <

KBR 2738-sulfate (M27)gwas oé%rve@ a @%or d@radatlon p@uct Q? fenh@(amld only in the
water/sediment system OH &un@f upzf 2 ‘V%f th@ﬁR (@culated value for the
total system). é\f @§ . @ @

& Fe F5 0 5
The half-life fo@@e di @patl%\fm@z %‘ie \&\er w&& calc@e&@% 6 d@s (system _)
d2.7d both Heterghined iy th best fit t d data b

an ays* oth_de e@me @ e® is %(g a best fit to measured data by

applying tl@)bl—phas ¢ kinetic médel D%)P @ 408

%
For the&ﬁﬁradatlon inwtal @lf lives w cal@@ﬁted@ 10.8 days (system ||| GG
and 14.5 days (| rom @t ﬁtS\@pple@g thegb-phasw kinetic model DFOP.
N S @’
2 @ & > &
© @Q OL h@erla@nd Nighods
. %@ Q S \
A. Materia ) ©\ O
1. Test @erial @ O §f§i1exysg-@?-l4C]KBR 2738
D N N 1ﬁe@d10act1v1ty 4.64 MBg/mg
*o % © @adl@emlcal purity: >99% (HPLC)

N N
@’ N Sample ID: KML 9212

/?

2. Test Sys @as é%rried@ut with two contrasting water/sediment systems collected at
W@er andRediment of each system were collected from the same area.
was collected from the standing water of a pond, system "-

wa@%lle frofvan artificially dammed creek and thus originating from flowing water. No

K%Stu

pe@wldeﬁ@s applied t0§r around either area prior to collection. Sediments and water were collected
from @top 0 to 20 cm and stored at ambient temperature overnight prior to further processing.
Before set-up of samples, the wet sediment was passed through a 2 mm sieve by use of the associated
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water. The characteristics of the sediments and their associated water are summarised in Table 7.&3-1 S
and Table 7.8.3-2. . N
@ g
R . e sedi & @’ &
Table 7.8.3-1:  Physico-chemical characteristics of associated sediments N & Q
Properties of Sediments L &
Parameter v
Geographic Location close to &@
North RhinexWestphalia q Q&©
G@any @% < @ %)
Soil Taxonomic Classification (USDA)* @@?ioam @@ Q S@ e @§
Sand (2000 — 50 pm) [%]" 35, W 0 IR IR
Silt (< 50 — 2 pm) [%]* S @ N S| & ey 0,
Clay (= pm) [%]" ps o Q[0 o © & &
pH? V5 o@aaz)@z HO) [, 6 (Cal); 6.5 (1.0) &
Organic Carbon [%]*? f@ %%4 94 /v\\}% / 4@@? @ o 0@/ n.a.@49 O
Soil Microbial Activity O Y S S égf 2
44, 4. 2. 25,3
[mg CO, /hr/kg sediment (dry Wt)@% i/ 442, 36é% 6§ 3 )b ;\@ 7@ \ /o %25
Cation Exchange Capacity [meq/19)) g] o7 @J (§9 @\@ Q § 24
i RS k@
Redox Potential E; [mV& « gﬁ@ @3\ HO;L\/ 'S 2] & 2—@29
9 O N
Ny 8 s &Y S
Q & )

Table 7.8.3-2: Ph s@-chet@talc%racte stics ofavater,, Q) N S
Z@» @ §V N

Properties of Watefs® A% ., D S 2 & @
< = N
Papametsr, & U
Ter@erat@‘@}g@ RS .9 6.4@@ @ @ 11.5
2w, xS Y O 78 @ 7.5
A Hardness P@]*2 &) | oo n&35:4d O na./9.7/103
0 C Bio ti O
Xygen oncenm@? n (sétura 10@ N 6&’ 9 & 5 929
0 R
Total Organic @gﬂbon@éC) %@/L] @y | S @KZ /4 Ry 2/2/4
Dissolved ©ganic €arbefe) DOQ AN N @
[mg/L*zbﬁ @Q @S@<2 /9 <2/2/3
Etal Nltrogenﬁ@/L]*Q T & 3aina /12 40/na. /<10
Total Phosphotlis [mg]*2 o> | @ <003 /na./0.2 <0.03 /n.a./0.08
V' Redox Potential El@mV RN Q o +108 +229

. s@ v TS

1. Ex me u@ co dltlo@The tests were performed in individual glass cylinders as test vessels
whi &wered h siéved sediment to a depth of 2 cm. Associated water was added to each test
\ up@@a depth of @m above the sediment to result in a sediment-to-water ratio of 1:3 (v/v). The
test V@S were pre-incubated at 20 £ 2 °C in the dark for 5 days for equilibration of systems with
regard to oxgen content, pH, redox potential and phase separation. During periods of acclimation and
incubation the water phase was aerated by gentle agitation of the water phase by an orbital shaker.



Page 71 of 95

Bayer CropScience 2012-01-31

Document M: IIA, Tier 2, Sec. 5, Point 7 — Environmental Fate and Behaviour of Fenhexamid (KBR 2738)
(Submission for Annex I renewal)

Each of the static test vessels was attached to a trap for volatile components formed, i.e. soda li@for
1C-carbon dioxide and polyurethane foam plug for other volatiles. Two replicates were prepart fog@§
each sampling date. S @Q
The nominal application rate of 52 pg/batch corresponds to about 100 ug/L@ter and Wa%rlen@@i

on the projected maximum field application rate of 1000 g/ha. The actua%[est concent?ons@s 53@

ng a.s/L for both, || -« &

Each sample was dosed by applying an methanol: waterYT:1, v:v) sogﬁon of *C-KBR 27@&0&@% @
onto the water surface to result in average amount of §3.1 ug KBR applied test@sel < g&©
Non-sterile, untreated samples were prepared 4% parallel foR eac%owatexgsedn&ent sy@t%m
monitoring of total organic carbon (TOC) in water and the n;u@é)blal b m%@ln ;i?@ se nt
phase, respectively. One sample per water/seglment@ystenﬁwas %malyzeé@at t@ zete, and Efter 2,

100 days of incubation taken each two ahquo@ outQf one @ye\\s?t syste @ 'S %

The water/sediment samples were 1ncuba§%$undé@statfgcondéo s %ntle g@kinié@test @sst
N

flasks permeable to air) at 20 £2 °C f@ ma&}lum @rlod &8¢ 100 %\ éw S
2. Sampling: Duplicate samples @wer%’eme\g fo&al s@ aﬂ@O 1, 3, éy 14, @Q 62 and
100 days of incubation for ﬁ and ﬁiﬁen]%@) \

@ @ &S
3. Analytical procedures::At e ch sa@ng Qterva the nd g%sol‘@d oxyﬁn content were

measured in the water phﬁ@e In @dm%@ the g&dox £0tentlal was @ern@d 1&\6% water phase and
the sediment. @ o S 6@ @Q <

Water and sediment @ere séparatethby d@antat Q! Wh@h was lov@ by &%’eractlon of the sediment
at the same day. ﬁlmen%t was @tracf@ exhausti wi que&us ac@nlmle under ambient and
aggravated con Q X 80%n\1L etomtm{\/wat&NM 1,9) ext@ Ctl@@ at ambient temperature and
1 x 80 mL acg .,é. 1tr1@vate@4/ 1, V&) usiq; mlc@ﬂw ve&accel 6“ ed @lven‘[ extraction).

Water sam@}es wer analysed b@LS nd I@LC d@ctly@wnhooncentratlon Sediment samples
were 1n@eral conce@ted LC analysie» O &

Extracte sedlment alI"«@ &wr to antrﬁgcatmn (Y)O\\fq radjeactivity via combustion and LSC.
Volatile radloac‘a@x y in oda e ms d é bysaddition of 18% hydrochloric acid and
absorption of the@@lber@ gj m}&%{re o&@arbo@rb E/Permafluor E+ for LSC measurement.
The potentlese 1oR of 4@02 rmt e a 1 phase W%@Eecked the same way following the removal
of a 50 mLaaliquot dlrect@aft r@on &

For de@unatlon Qf%therQ’ola‘ul(@ rad@ctlv&y polyurethane foam plugs were extracted with
ethyl%cetate follow“e@by L%C as@ of t@ext@

Thesadioactivity i 1n liq sa@les was dlr§ ly determined by LSC while extracted sediment was
combusted to a@&orb ‘4C -car, d1e f@ed prior to the determination by LSC.

Chromatogrgghic QQ st1 ons Wwere pgrformed by reversed phase HPLC with 1C-flow-through
detection ag the @ma @1alyt$al methidd for quantification. Identification of transformation products
was cai@ed Q el ti0# with authentic reference material. Normal-phase TLC using a bio-
radlo@agn@%rstﬁﬁ I4'@rdetector was utilized as the confirmatory analytical method for selected
w@ andggedime m§es The identity of the '*C-test material was confirmed by HPLC/MS- and
HPLC@ton-NMR coupling techniques.

» (D

The LOD for the HPLC method was about 0.9 % of the AR for the water phase and about 0.1 % of the
AR for the sediment extracts.
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C. Determination of degradation kinetics: Dissipation rates from the water phase and ratgs of S

degradation for the total system were calculated by use of the software KinGui, version 1, he@

kinetic evaluation included the fitting of data with kinetic models SFO, FOMC and DF@t
experimental data and their assessment according to FOCUS gu1dance§ result in &lauesg%
comparison with trigger endpoints. %

Results of a separate kinetic analysis in order to deriyg input data ”rbr modelhn%wnhl&@aqu@
environmental risk assessments are presented in another¥eport, underé@mt IIA 7.8.319

& Q) v\g @
I1. Results a@)iscussion@ . &© o Q @© @
A.  Findings ol N \@@ < O @ @@}
LR N

After having reached equilibrium between W&l‘ ph@%) and'the sediment fiye ant@pated test ¢ ndltlons

were maintained througout the whole incubation period dfer ap@ca‘uot@f tl@test s@%tan@’ &
The pH-values in the water phases frmhnge& n@ 6. & 7. 3 For th@ater
phases of _, pH val Q ge 1} .0

The pH-values in the sediment fr@ ran@d fro@%H @— 7.4 For t@e sediment
of NGB o5 valves rapge fg%%i 6. 8@ 3. @ @ @ @Q o
Measurements of the redox potentiad in water an@g sedﬁment @z’ th@@oxy n con@lt in the water
indicated aerobic condltl(z%s for &mh v@%r/se@nent @stems dur@ 1nca§b%tlon@l“ able 7.8.3-3 and
Table 7.8.3-4). ) *

The results of microhi 1 bi % &ﬁé%rmm@ions @ sed@ents@qowqg that Q@oglcal activity of the
test systems was g&en during § e 1nc@at101§ieru@ FrontSlower values of biomass after
100 days of 1ncu® &@me tend fotva redgcnon\@uld @ed farboth systems. The decrease
may be regar: sﬁua@@n Wl@m la@ﬁ%rato tests i soil$¥and sediments with microbia
suffering from a la@z of ﬁutrle% Wh§ em&@eld @ﬁmal@ 1n31%&l flasks and separated from the
outdoor eqvironment. %, @

@
'S O@Q\QQ & & %@\5

S N
5 & & & .=~ o
o XS T § o
TS E S
S\ L 4+ 9 @
@@@"oy\a
& SR IR &@Q\
> ‘2§®0@’Q@@
S @f&@\@&@
@%
@\%%é@yix”@@Q
% Q

@
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Table 7.8.3-3: Measurements of dissolved oxygen, pH and redox potential in system _ o @
Sampling interval * Water Sediment | @L L
(day) Ox-Sat. (%) pH Eobs (mV) H Eo (V) |0
0 90 8.1 176 7.4 39
92 8.1 164 w13 175
1 90 8.1 157 & 715 & 168 o
90 82 ,u 172 N 74 ¢ o
2 89 8.1 160 @ 74 ¢ N8 @
89 8.1 1480 150 | e | &
3 84 &P 478 & R 1w
84 .0 N82 0| N3« fo o
7 82 Qy 8.1 124 | X714 9] 9136 @
80 . 8.0 O e v 1 159"
14 81 o @1 =] 968 @ A8 162
78 382 o2 | 64 © 6.9 &1 &9
30 92 w0 [y 8.0\ 124 |A> 76 NI
93 .5 & 7 K - 6’ 1
62 9080 & 282 S| «JR%0 oy @4 [ 19
597 S [083 TIBLY | 754 @150
100 QM0 84 S 1887 @ 78 [ 194
0 B ? o &F P 483 & 185

Eobs = Redox potential as mé4gured with ref; ce electfdde (A@AgCl)ﬂ*e re%x potenﬁﬁ’[ ref g to the hydrogen

standard electrode (En) restits fr the S\g? of th%measu@ valu&Eobsa\

potential of the referem@lectro‘lsed Ko Eobs ¥ Eret.
@ % § 6& %c&“”\g $ §
2, o
FlFe £S5 ls 0
FOEIITL S8
©© @\ L~ & 5 § Ry
 $§ .0 O g e e
RN N iy
& & & &@@ § &Lo
AN RS Ry
V@ 5 F 55
¢ N .0 .0 ©
NS
S AR
@7 °N Q @ D
Q NN
= N S & &
N o 0o &@\ &©
&§ Q Q & ©@
AN

a f@gd value of +197 mV for the
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Table 7.8.3-4: Measurements of dissolved oxygen, pH and redox potential in system qf

Sampling Water Sediment QN @
interval * 0:-Sat. pH Eobs pH @Q EgD " O
(day) (%) (mV) @ (mY)
0 78 7.2 170 19 NS
79 7.3 168 5,0 o 12972 S
1 79 7.3 & @11 Yy 1T @
77 7.3 166 Q 7.1 RS
2 78 7.3 o155 ~ 69 A Q4 o
69 7.3 156 D LAl & o 189D
3 70 7.2 QY 178 @711 X O & @
67 7.3 177 0 LS 1 ) LS8 Loy
7 41 71 & @ 135w, 4 Y 8
48 72 AN 1Y &Y G YA B«
14 65 7.2, Y59 7.0 48 9
64 R SHIE SO 32
30 83 RN A AEESE TS
80 064 5 .Y B WU O671 N | & w5
62 87 o 65 | 185 O [ A7 620 [ |, 69
90 A 6D 7 186D Y O 147
100 91 ] 06 w18e o 6.1 O] A 185
83 % | 64ey |« 0 & | - 762¢ 140

Eobs = Redox potential a@qeasur@with renc ctrode (Ag/AgCl). Th%‘%do@enti rﬁerring to the hydrogen
standard electrode (Erjresultsyfrom the 4um e ured '@ﬁe (Eo%’) and@ fixed\@alue of +197 mV for the
potential of the refeg;\gﬂnce el e uséy (Brer).@&. En Kb tE@ &S N . @

S

S @ S o
& N I S

§ .9 © @
A. Data @Q \© O K% \\ O @ §
A summary @key ta @@ tota]@reco&e@ a{%ﬂw the @istribé§n radioactivity into the various
component@zformeg@n watdr andsediment is%iven for system in Table 7.8.3-5 and in
Table 7&@@—6 for S}:St L &
o

@

Ys

gz

&\
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Table 7.8.3-5:  Biotransformation of [cyclohexyl-1-*C] KBR 2738 in water/sediment %g%om @
at 20 °C . &

NI
Sampling interval (day) ©@ N @ @
Component/Matrix 0 1 2 3 7 14 [o30 62 {60
Water 95.7 80.6 72.1 65.0 39.4 196 1.3 0D pond. P
Layer +02 | =41 | =13 | +2972h £60 | £2¥® | 00 S °

L
1.3 9.2 10.2 16.57~]  21.1 @2 129 ¢} 54| 3@ @
£0.0 +1.8 £0.6 +15 £3.0 |09 190 +Qp | &0.0 &

Fenhexamid |Sediment

Entire 97.0 89.8 82.2 or4 60.6 40.8 14F | R4 10730
System +02 | 23 [ 07 [N14 | 2309 xd6 [ &19 k 06 P +00Y
Water n.d. n.d. nd. Q) nd. ind. | €@0D 3.2 2% | X
Layer o 0 NS W +0y | £00 [«20.1
N . n.d. n.d. nd @d. f,nd N ndy | gy n.d. n.d.
U2 Sediment 7S i I S S ~ <
Entire n.d. nd. [Swnd. P nd 7| wd> | KLOD 32 28 | 8
System Sy W9 K o T gy | 300 [P0
Water n.d. 1.7 Q¥ w32 k6.0 g | @ | KLLob ©<LoD
1-methyl-  |Layer +@ | %03, [Se0z Y 20 [ 98 [Sro0 Y o
cyclohexane [¢ b nd. [ &ROD | ¥LOD L3 s |1 G 21 L I%Y [ <LOoD
carboxylic g 91 291 [ 02 T204Y £ | 9.0
acid** Entire nd & 14v ] 2% [gp4 [986Q 1297 | &I & 11 <LOD
System w002 [5@03 | x08 T =P | 4 | +02 Px00
Water 2d  lond Hond@] nd¥ | nd ohd o ndD ] nd | nd
Layer |5~ 9 'S N Y
KBR 2738- Sediment n.d.§ nd, @d. BRIAODD nd | <LOD | On <LOD | <LOD
3-des-chloro Q Qr Ko 4 SHEP SNt 0.0
Entire é@ nd. |And & nd S <LOP | ;d. | TLOD 1.4 <LOD | <LOD
Systeip” | ©° LT N LY 5§ D] <00
W, N n.d. fid. @d. &<LOD P< L§ %4 5.2 4.4 3.8
Unidentified, [50¥er_, @@ °\\0© S e SO & |07 [ x04 | 02 | =02
Diffuse  CiSediment |—~LOD_Gr LOD\| L& oy I3 U< LOD 1.0 1.0 [<LOD
oY e 2o &) 2067 [ 200 [©Dr02'F £0.1 £0.1
radloac@ Entire  AO<LODY| <IOD | 1.6 K>V 14 1O | 44 6.2 54 43
System* S IS0 ] 205 | £03 | 207 | 205 | 00 [ 07
Wate§’ 057 TS 82.0w] 745y |60 46.0 32.8 7.5 4.4 3.8
Total Layép  |<% 0.2@{& + Q@fy i&.o 227 A9=66 | £10 | 04 | 02 | 02
. 1, 1.7 18.7 25.1 253 17.3 7.5 3.4
extractable %@lme‘ﬁg i@éﬁ 1.8 - 0.8 i ﬂ:N@ £33 | +05 | £34 | £05 | 05
residues Entire @.0 O 912 8627 | 81> 71.0 58.1 249 11.9 73
& ISystem e 202 2@ | 202 ["$10 | £32 | £05 | £30 | £06 | £07
14CO, & ng 0.6 le 0.8 <) 0.6 2.0 4.0 17.9 323 36.4
S [@E00 @ o] £0.0 £0.2 £0.3 £13 £17 | 1.9
a oD <01 <@g | <o. <0.1 <0.1 <0.1 <0.1 <0.1

Organic volatiles_ < +@® | 400 | £00 | £00 | £00 | £00 | £00 | £0.0

S
RS E 11.9 20.6 26.0 45.4 44.7 42.7
Non-extract. A@d“e&% 00 | Y19 @ +03 | 09 | +14 | 01 | 20 | 64 | 12

Material @ﬁme*,@ Q@73 & 973 962 100.8 94.6 92.6 92.8 92.6 91.9
AN @ >y 046\9 +0.5 +0.2 +0.1 +1.8 + 04 +9.1 +6.1 +38

Mean valyes (n@i st rd deviation; n = 2) given as percentages of applied radioactivity (% AR)
Entir§y5tem @water di t; n.a. = not analyzed; n.d. = not detected

* Begides o other regio&interem above the LOD were detected but not shown here

**sum ethylcyclohexane carboxylic acid and max. occurrence of 4.2% of AR KBR 2738-sulfate

*** Difference of this values taken from material balance values in comparison to an addition of the fraction listed here are
due to rounding errors in this special case due to the fact that the amounts of peaks occurred in the HPLC chromatograms but

were below the LOD were divided into different regions of interest
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Table 7.8.3-6: Biotransformation of [cyclohexyl-1-“C] KBR 2738 in water/sediment system %f @
R 20 °C . IS
Sampling interval (day) Y @@ a
Component/Matrix 0 1 2 3 7 14 |30 62¢ | 1960
Water 93.6 62.6 48.4 47.0 27.8 97 | <LOD | md | wd.
Layer +01 | 06 | 29 | £28 | +04 | Q) L O b P
. . 3.0 282 36.5 42.8 46.3 398 226 11. 6.
Fenhexamid |Sediment 07— 55513 2&@ +0.6 go 160 + &é 3 $ o
Entire 96.7 90.8 85.0 89.8 742 %15 2267 188 |60 O
System +£0.3 +00 | 06 | @5 | + 0.2@& £09 | £@6 | .1 @Qi 0.1p}
Water n.d. n.d. nd. _pond. n.d. <EoD | SLOD A\ n.d. nd
Layer Y N 0 E@ \§)
. n.d. n.d. ndg. 8 OD 4 SLORY ndd | cad [v.I1
U6 Sediment é% @ZW &Qﬁ f\%\? O@& @5@ % 50
Entire n.d. n.d. nd. Gynd gf <L@Y | <BOD | <TOD )" nd&y) L4
System ) N N S 4 AN §%?0
Water n.d. L1y 24 @3 &35 Ay 64| <LOY | wd d.
l-methyl-  |Layer +00 | 201 [Zvo0o p xor] ey | O b =~
cyclohexane ¢ b n.d. <LED [#LOD > 1.5 3.69 [ <28 [§6.0 139 | <LOD
carboxylic ® _ 9.1 93 |af0.1 D 009 £0¥
acid Entire n.d. 1,9 2672 | &7 |31 o 147 &« I3 | <LoD
System o 007 [ £06 | @01 704 03 [ b6 ol
Water ndy | qnd.  |ehd. ndg, | <IQD |- 1 |&xLOD n.d. n.d.
Layer 9 O > 9 ~ 2 0.2:0 i
KBR2738- |¢ 4o | nd. <LOD7| <LOD [ opOD 122 P 54| b 75 5.0
3-des-chloro N 9 O S .. P 0%, | £01 [ BB5 +0.3 £0.2
Entire n.d0 | ABOD |55 LOD < LED 2 [ @ap2 4771 7.5 5.0
Systen@@ < S g@@ @00 | 01| £05 | 03 | 02
Wa@@ Shd. F nd md |snd. NZnd. @} <@ | <LOD 1.4 1.2
Unidentified/[5885T & S o Y o > £00 [ =00
: . nd? | <EOD |\ nd. & ngy | <@PD | @LOD | <LOD | <LOD 1.1
Diffuse Sedimeft 2 S o - o0
radioactivity ¥p o TR0 0 N <1g | nd | and 4ZLoD T <LOD | <1OD | 2.0 23
S [system @ O] N lae © [ O 0.6 | +0.1
Water@ 3% &%3.7@ D 505N 493 304 172 | <LOD 1.4 1.2
Total Layeg@@ ﬁi 0.1 @)°+035> j;;@v 38 p.+05 | +03 £00 | £0.0
. 3.0 2 3710 44.7 52.1 51.2 36.2 20.7 12.1
extractable S%glmen@ =03 @Wf 2.7 éi 2.4& £09 | 205 | 216 | £09 | 01
residues (O] 087 L 920 SN 8755 %0 | 844 | 685 367 | 221 133
System 03 D00 @y | @2 | 04 [ 08 | £1.1 | £09 [ 0.1

4 @@7 9 na| <09 | &1 ol %01 0.1 1.2 11.2 17.7 22.0
C02 KX
< 200D 00 [ 00 [ 02 | +£36 | £07 | 08

A «é 0.0 >
5 . N @ 1019 <& | <01 | <00 | <01 | <01 | <01 | <o.l
Orgaqic volatiles & e x00Y =@ +0.0 +0.0 +0.0 +0.0 +0.0 +0.0

> 028 | AY [ A82 7.6 11.8 23.6 40.7 53.6 55.6
Non-extract. re§%es i g w92 | 202 | £08 | £00 | +01 | +11 | 227 | +17
9

) 972.D 966 | 1020 | 97.1 | 957 | 934 | 947 | 929
% @&
Material Biﬁe & 905 P 2035 202 | 204 | 208 | 207 | 214 | 219 | =15

Mean Va@ (me ‘& standard de@on; n = 2) given as percentages of applied radioactivity (% AR)
Entire em =@pter +@g imeny{_
n.a,spot aned' n.80% not detected
. % 9 .
#*Differen€of this values taken from material balance values in comparison to an addition of the fraction listed here are due
to roun errors in this special case due to the fact that the amounts of peaks occurred in the HPLC chromatograms but

were below the LOD were divided into different regions of interest
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B. Material balance: For system || ] JQEEE the total recovery of radioactivity ingthe S
individual test vessels ranged from 91.9% of AR to 100.8% (mean 95.1 £ 3.0%). The rec v& in

individual test vessels of system ||| Gz@l:anged from 92.9% to 1030% AR (me@y6 i@

2.6%). The balances of radioactivity were therefore in an acceptable range 4@ all sampliny inter@a s
indicating no significant losses of radioactivity during incubation and processing of sam \
g no sign y during progggsin 6@% @)@ %

N
C. Residues in water, bound and extractable r§s1dues in sent %@ Q@ Q

@ Q @
The radioactivity in test systems from *water @crea@d ste@»ﬂy fgm 93.6% ofthe
AR at DAT-0 to 1.2 % of the AR at study term o tion. The r@oactﬁg{yy ingggst s@ems ﬁ@m g
B oo decreased from 95.7 % of the @{ @%T (}Q;p@ 6.0 % of tk@%’AR@ards the e%d of the
study. % @ @Q Q@ S & Q ’
Extractable '“C sediment residues in te@syst@ fromg, Qrea@ from 3. 0 the

AR at DAT-0 to 52.2 % of the AR @@)A and@chm@to 152 % oDthe e Aat ﬁy t%mlnatlon

Extractable '“C residues in sedimeits frond) - ase @om % & e AR at DAT-0
t0 27.6 % of the AR at DAT-14 and dropbed t6.9 %F the AR atsfudy fefh o
L@ Ky W N @ “ @ &

og
The maxima of non-extractablée 4 r651d megn valyes of d@@lcate@m t]@ sedlm@ns were 55.6 %

of the AR for [N 45:0% §f6 AR f0 M 2

At the end of the study perlgé?@ 22.6)% of@he §%as é@sen 14 02 in s@ems from [N
-and 36.4 %@f'the AR w rese S 1n§ste rom . The total amount
o s i

of CO; accoun 0, trapped-in soda lime as'we Cas fO@%e nt of “CO, present in the

water phases @éﬁ sa ing_interval ©~ an@dn&éﬁ%ts %ﬂy D§ IOO%Organlc volatile compounds
amounted to Q) I‘V@f thetA 1r<%:)oth syﬁs%ms\@ %

In the v@@r phase fromy , the amount @@enh amid decreased from 93.6 % of the
AR af’ DAT-0 to %@OD\a DAT-30 @4@ thﬁ@water, the amount of fenhexamid
t DAT-0 tdg’LOE@t DAT 62.

tl@%mo@ of fenhexamid increased from 3.0 % of the
AR at DAT6%0 a n@)ﬂ am@lt 0 ‘)/@f thetAR at DAT-7 and then declined to 6.0 % of the
AR tow@ study ter%na‘uo&l the, i sediment the amount of fenhexamid increased
from 1.3% of the R at DAY O to a maximu @mount of 21.2 % of the AR at DAT-14 and then

dec{ﬁed t0 3.0 % &t t stt@jr te atl@

1- Methylcyclo@ane carbo 1c a @was served as a major degradation product of fenhexamid in

decreased from 9 % %f%e
In the sedlmel@phas@)m

the water p %n t edlrﬁegnt e acts of both water/sediment systems. In the water phases it
accounte% r u % of % ) and 8.9 % (G of the AR In the
ethy lohexane carboxylic acid accounted for 7.8 % and 4.1 % of the AR,

sedlme@extr é

respeé%i/ely ese urits include a minor metabolite, KBR 2738-sulfate, which accounted for a
m@%ur@@f 4.2 % of t@AR in the total system of ||| | Gcl).

e o
In add{ibn KBR 2738-3-deschloro was observed as a major degradation product of fenhexamid in the

water/sediment system of _only: In the water phase it accounted for only up to 1.1
% of the AR and in the sediment extract it accounted to a maximum amount of 7.5 % of the AR. In the
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water/sediment system of _residues of KBR 2738-3-deschloro were detected o@ﬁn

small amounts: In the water phase residues above the LOD were not found and in the sediment\e trac§

it accounted to a maximum amount of 1.4 % of the AR. S @ S
N S QS

KBR 2738-sulfate was observed as a minor degradation product o%éenhexamid @nly@ the@

water/sediment system of || | | | | | | | i~ amounts of @o 4.2 % of the-A (calcula&g@val{@for @

total system. Minor transformation products were detS¢ted in bot @Vater/sedimeé§y sys@ls t&@d.

None of th ¢ ded 3.2% of AR in totad systems in thed £ the Gudyd Q
one o ecomponen S €xXceede 0O mn O%SYS cms 11'1@ urse o Iégsu ©© K

. @) @
oo o & & )
D. Volatilisation: Formation of 14C0O2“Was observ@? n %Qi?? W@@r/seent v@%gtem@ At

termination of the study, the 14CO2 recover eal@@a@lu%ﬁ du iﬁféate@%in s;g?ms from ?
-Was 22.0 % of the AR. In ater. dim@ys‘te@s, léc 2 our@ or .21

o > . ) @
% of the AR at study termination. F&%m these daQ\lt catiy be c%clqd\@ that_a high am@t of
fenhexamid is mineralized in water/s en}@%ster@@l"he{%rma&@ of &her vtatile @npon@ts was
insignificant by accounting for less fRan 0(§/0 A&{ganyk\sﬁmp&@ int@al indhe co of the study.

L S : : B
KBR 2738 and its residues were @ref%e sub@j:t to :@Ther@nsfo@atl é% wartgy7/sedigent systems
till mineralisation. o &N Q@ﬁ@ Z @ @© LN
N O N o SN L9 %
E Transformatio %i" p l‘glt c@%?po@@ KBR 27 %was@ns@%swe(@ a cleavage of the
. N % - KB 38

carboxamide moiety, :dechloipationéand céijugativpn p@@sse&in b&th wale%ediment test systems
SRS o &
NS

(for structures, see Fggure 7. .3-1§

Sox i i @
1-Methylcyclohexghe caghoxylic md&”)\was f@d u 14.2% @e AR and up to 12.9 % of
d

the AR in thet AtDAT-14, respectively. In case

sy@xis 6*"
of the #symm, %e amourit i%@des K§mino@met&1ite, KBR 2738-sulfate (M27),
which aceQunted for a @@xim@& of @ of @ gin th%@?al %@m
KBR 2@—3—desch}o@ (Ml%was tectedsup tdJ.5 %50 the @R at DAT-62 and up to 1.4 % of the
AR at DAT-30 in \total%g?stel@?%bf and , respectively.
Metabolites as wﬁs h%ir m@nur@ccgwce e showin Table 7.8.3-9.
The mechanis@s of dis 'pa@ frofw the @terbb& to fre sediment as well as degradation therefore
contributed @the ehmin@n Q \ pa@t su@anc @om the total systems to result in the formation
of NER 14C—carbol%iioxi eas tergy nal@oduoc&pf biotransformation.

N\

Q\%\&OQ
B N R NS

e e Y8

G @ © 9
gE v,

Y O & 9
o O o
e S
&%@@%

7o
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Table 7.8.3-9 Metabolites of [cyclohexyl-1-14C] KBR 2738 formed under conditions of water/sedimeny - @

testing; maximum values used for calculation of PECSW marked bold s Q
|C0mp0nent Maximum occurrence (% AR) System @ D4y
Water Sediment Total Z
KBR 2738-3- n.d. 1.4 1.4 A 30 o5
des-chloro (M12) 11 75 . [5) (sed@nt) 2
A S 14 fwater) &
1-methyl-cyclohexane 8.9 4.1 1@ @4 Z &@
carboxylic acid (M39)* 6.4 7.8 <14.2 @© 14 Q
*_ only: sum of 1-methylcyclohexane carbox%@acid (M39) al@ BR 27038-su@ (M@) with @@X. @
amounts of 4.2% AR of KBR 2738-sulfate (M27) in entire@em N @ Q \@ & @&
S TN AN
NN NN
Figure 7.8.3-1: Proposed metabolic pathway @% KB@@B%under@geroond@s of watex&ediment
testing @% @7 & °

S o Q
N

1-methyl cygl(ﬁ@xaﬂe

carboxylic @d (M39)
AN

residues

F. §gradation kinetics: The evaluation of degradation kinetics in the water phase and the total
water/sediment systems was performed by use of the software KinGui (Version 1.1). After fitting of
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data to the three kinetic models SFO, FOMC (Gustafson-Holden) and DFOP* the quality of fitsgyas
assessed according to FOCUS kinetic guidance. The data sets were treated as replicate data. The\ g:ﬂ@
concentration at time zero was included in the parameter optimisation. All dat@points were@%ﬁgh ed
equally. For optimal goodness of fit, the initial value was also allowed to be @mated by th&moode@
For the detrmination of the best fit preference was given to the error«of chi-squar§§x2) ﬁ@be %,
minimum. The results of the kinetic evaluation are provid@ in Table 7.%3& 0. N o\@ é\f
\& @ S S g @
With regard to degradation of KBR 2738 in total ter/sedimen&@/stems the &b@sq@ ()&@'ro S
were found to be below 6 for all models applied overall rariges o 3-err@ﬁ;9bei% margftal f&
given system. For the dissipation of KBR 2738&pom the watéx phase@ifferentes é%@he oteral ge

of y?-error was more pronounced ending up 4n a b°asic clﬁmetii%b\ehaw@ T fo&@le best fit fos both
Q AN .
)

systems (DFOP for both systems). ' @@Y}? Q@a ©@J ('S

The dissipation half-life of KBR 2738 fr&%wa‘t@r wai@,stimd to % day@@sys;gm

and 2.7 days (system on géh} ba?sq\\ia@of DFOP ki@ics.@e a cati@wof t FOP
kinetic model resulted in a DT90-Va of%@.o f&@yst&ﬂ .T Tq@élue@r system
B csiinaeco 52days, " w0 & & S

QO ©
For the degradation of KBR 8 in Yetal sy@ms @@f—li{@ of @8 day@(sys@w ) and
14.5 days (system ) v@ esti&mated@}yhen &p%lyi%@% DEQP kinetic model as best
fit. o\@ Q @Q § & o § @ ‘”\a@
Degradation kinetics Qas als@yalu@ed ingg) ep@e rsz;& tOQngrive irvi\ﬁutop§meters for modeling

purposes in enviro@tal e%os@sse@nent§he%@%sults Ghe pr&nted@\der I1A 7.8.3/02.
< @

§ .9 @
N © &\ N ~ é@ @& <
Table 7.8.3-1 :égst-ﬁ&inetics for dis@tio From water degradation in total water/sediment
emg@ [cy%@exyl- $4C] KBR 27@% afte@cub n at Z9°C
- System s Matrix, @etic@odel = \@50 ‘@ DT Chi?Err
QO S &fw — A oy | (days) (%)
. Wafeg phase ASFO N, |, 5.7 19.1 2.8
N N S ES Y S S 20.3 2.7
d S & DFOP | Sl 20.0 2.7
Germagy ~[STotaldyStem ¢ SFO © | @1l 37.0 2.9
ASIIN ©© O AFOMES [ 107 412 2.6
N DF6¥ © 10.8 37.0 2.3
é@? @Water@ase o o 3.5 11.5 13.5
NG A\ N Yo 2.6 17.3 9.5
> "*\y SRR T 27 152 3.9
Germ W Tkl s@&ém o, SFY 15.4 51.2 5.2
< o H@ > FOMC 14.6 60.1 5.0
QP A S oprop 145 60.3 4.8
Best fits accerding t critefD set aggunarked®bld.
S
S QS
§ @ § N IT1. Conclusion
% >

Once a(@ﬁed to water surfaces KBR 2738 is eliminated from the water phase via sorption processes to

the seditment. The processes are paralleled by a microbial degradation to result in KBR 2738-3-des-

4 SFO = Single first order; FOMC = First order multi compartment; DFOP = Double first order in parallel
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chloro (M12) and I1-methyl-cyclohexane carboxylic acid (M39) as major metabolitegs i
water/sediment systems. Further microbial conversion proceeds result in non-extractable resml,ugfmd@
large amounts of '“C-carbon dioxide as terminal products of metabohc@ransformaﬂ@un&
conditions of water/sediment testing. N

Sorption of KBR 2738 to the sediment proceeded slowly in sandy waterfsediment syss W@lo%@
organic matter while elimination was pronounced in sy@ms with a y loam tefmlre ang

organic carbon content. Following FOCUS kinetic guidance optlg fits resul ‘\n 1n @ ll&@of @

5.6 days (_) and 2.7 days (| ) for &1@ ss1pat10 om ter @r th&©

degradation in total systems, the correspondin lf lives wefe 10 day%for the sand@sys@ﬁf
9

B (4.5 days for the sandy loam

@

KBR 2738 is therefore expected to degrade re‘iatwel@st 19@%%‘[@9%‘[9#5 of t@@nvn‘bnmen&y
(r% @ @ @ (Q%x ﬁ@% -
Report: KIIA 7.8.3 /02; 2012, N\, s A A S &
ey

Title: Kinetic Evaluation ofghe A \\bIC A@atlc Metab@m @Cycl@exy
Fenhexamid (KBR 223 8)@%@1 its gistabelites fomodei@lg an@Persistence endpoints

Report No & MEF-11/757 <& N o \ @ N < ‘”\i@
Document No  M-422393-01-1 R & & S @\Q S) @@ @Q N

Guidelines: “Guidance ) mcn%n Est‘i%atmg, ersj$tence @d Degradatiop Kiretics from
Environmental Fate Stu est1c1de% eglsf'@t@atloléx}/2 Repo@of the FOCUS
Work Grpup on rﬁ I@letlcs (e Docum&@\efe@nce Sémnco/10058/2005
versiori2.0, 2006 O &

GLP No (@ﬂlcul%@n@ & @ &6@ @ :’:}x . )

SRS &

Executive Sum N § Q@ N @© @@

The degradationtyand ﬁgssmaﬁ@n hav1o&g of [&%lohe?@l 1- l@fe%ﬁamld (KBR 2738) and its

metabolites 1&gieth @cloh@anec@ooxﬁc am@@i\ﬂ@nd ro -4-hydroxyphenyl)-1-methyl-

cyclohexar@}:arboxamlde ( 12)%1 an-aquati %enwrc@’nen@was inve stlgated by kinetic evaluation of
two aepdabic Water-se ent ste , at 20 °C in the dark
The evaluatlon f@%we the r mme@%athg@’of thé@F OC@S working group on degradation kinetics
(FOCUS, 200@ and @Me mo@%mg@ndpo : @§

It includes dfSanaly$is of. (e k1 ﬁcs nhe@vmld tparent = P) and its metabolites (M) considering
the tota@em (Level I, egr 10n thé%mgases separately (Level I, dissipation).
Parameters of the selécted Qodels for h @md are shown in Table 7.8.3-11, Table 7.8.3-13,
Tabl@J 8.3-15 (mgq elh@ end@mts @and@able 7.8.3-12, Table 7.8.3-14, and Table 7.8.3-16
(per51stence en éomts) for the@otal @rstem&(@evel I, degradation) and for the single phases (Level I,

dissipation) of fenhexamid, aﬁ@MlZQ
Table 7.8. 3-§SF®}egr 10n&ry1d dls§®@2{tlon parameters for modelling endpoints of fenhexamid

Evaluatign lev@g % Ph% _— _--- _— -

type g\\para r o Model k-rate DT5S0 Model k-rate DTS0

N @ v (1/days) (days) (1/days)  (days)

PI/ deg. otal SFO 0.062 11.14  FOMC  0.037  18.49)
system

PI / diss. Water SFO 0.123 5.65 FOMC 0.127 5.47)*

PI / diss. Sediment SFO 0.028 25.08 SFO 0.027 26.09

)? calculated by DT90romc/3.32
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Table 7.8.3-12: Degradation and dissipation parameters for persistence endpoint enhexamid @ @

Evaluation level / Phase - - 5

type of parameter Model DTS0 DT90 M%giel 0 @9
(daysf’s) (days) < “days)C

PI/ deg. Total system  HS 109~  45.60 ODFOP ©4.60 © 0 &@

PI/ diss. Water DFOP %5 19.74Q> DFOP %@%.41 > léé Q

PI / diss. Sediment FOMC 23.20 102,68 FOMC 22 8@ /,1@ 55 AN

Table 7.8.3-13: SFO degradation and dlSSlpatlg& for m@elhng@ﬂpo@ﬁ of @ (1- ylegéﬁ)he%ﬁ-

carboxylic acid) R @% &@; S
Evaluation level / Phase %--- ﬁ_“ N %

type of parameter ode‘l\ @rate bDTSQ% . @ode§ -rate @TSO

g > x( NS &\9 days)O (days)

O SEO S
MI / deg. Total system (par SFOIS O l%kl §@§3 @@(par oM § 0.0%%» 833
MI / diss. Water Q Gna. © . @ ©© a QO ‘i%a n.a.
M1/ diss. Sediment@ . % SF(@’ ﬁ 030 @ F@@ % 0.030 2326

QO
Y & s NS
N %)
Table 7.8.3-14: Degrada&@ and @sipz@'yn f(§ers1s§ncee omts§M3 methyl-cyclohexane-
carboxylic aci & ® @
: 103 — \) 3
Evaluation level / ase Q& @ @
type of parameterg ©& 0\@ @el Dy @DT&) odel DT50 DT90
U@\ a9 P §@s) & (days) _(days)
SE SFO
MI/deg. &5 Q%l syStem %are &HSZ 6 §® 329, aempropy 197 2648
MI/ diss. @ Water \ . n.a. n.a. n.a.
MI / di @'}km@ @Mc @17 652 1131 SFO 2326 77.28
/g @ o D ©

o,

Y
2 N < N \
RO SIS ES S
Table 7.8.3-15: S5O d@gdat%@ and@sipbaﬁan for@nodel@endpoints of M12 (KBR 2738-3-des-chloro)
Vak

Evaluation l@(@ / (}%as@@gﬁ \"\ \K-\?- - -—- -

type of parameter © del@ k-r DTS0 Model k-rate DTS0
@ 2 %Q @ @ (I/d@ys) (days) (1/days) (days)
o SFO
MI / gg. @otal ystem@ 1@«& \@m n.a. (parent FOMC) 0.010 68.90
MI sdiss. t0\’W N Q.a. § n.a. n.a. n.a. n.a. n.a.
MI / diss. 5 Se 1me&t© @y n.a.& n.a. n.a. n.a. n.a. n.a.
)
S A N
@ < Q & ©@
& &S
S & <
& SO SRS
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Evaluation level / Phase - -

type of parameter Model DT50 DT90

(days) _(days) (dasy)  (@ys) o

MI / de Total system n.a n.a n.a "SFO 73.79 °\?45 >
g. y . a. (9na (piSent DFOP) é} N é@% @
MI / diss. Water n.a. n.a. V n.a. Q n.a. @ n.a.§ 5a. N
MI / diss. Sediment n.a. n.a n.a. (((@ na. 5 AR.A. qz\©
o <© @
MR I
QL AN \ <)
A S §
I. Matal a@?Me@l & % N S

@7 <
The kinetic evaluation was based on data%of a @er s@lmethud %IA @8 3/01@%%@& @ith

[cyclohexyl-1-1*C]-labeled KBR 273&m a\sand ) - 1@ a Ssilt ]&am s@n

(_) and their asste %ﬁter C@the %ﬂk for@w\inax@lm 00 da@s

Measured and reported duplicate§ were%ken Snto a&’oun@smgb@sy @ n%% for non

extractable residues (NER) and volatile%adio 1ty@‘me @pen@ys‘ce ) @Q S
R PIPTEE Y s

Four kinetic models, the s1m rde &(SFO@ﬂ first- %rde% Smulti f@con@artment (FOMC,

Gustafson-Holden), the b@c stlck I@del ) a&d the@%exp&entl% od@DFOP double first
order in parallel) were@onmd@éd 1n@ﬁzns stu@y N@welgg@lg o:th d&a was formed in the kinetic
analysis.
A Level 1 evah§ on @s pe& for «the totg@ sysgm (d@r @ﬂ) and the single phases
(dissipation, & declyhe fit from fh ma@]u &cu nce opwards)™NIn contrast to degradation, the
dissipation pa met& in W@@Cl‘ sedlment%tudge@nclu@» not daly de@hdatlon but also transfer into the
other pha&@{)water or se@yment @ @ @’
Degrad@%n paramet are@yeful@ osur od@{s whl@ explicitly consider the transfer of
compound betwee@ffen&\t ph@ D1®1patlsgg1 par&meters%an be used for exposure models which
consider water a sedl.%ent p@e se \ately\?@} @@
The choice of ghe aprla@metl@mod®s ba@ on visual inspection of the fit and the scaled Chi*-
error. For ﬁdelhr% r@ln‘t&% is dltl@lly @ecked by the t-test whether degradation or
dlss1pat@arameters %re sufﬁ@entl é@o begg ed for exposure modelling.
For the“derivation o odelh g e{dpomﬁ i first-order (SFO) kinetics are tested first, because
SF%\Z%S the simplést of kme@’c @ the one almost exclusively used in environmental
exposure models. If the @O s Vl@ally r@@acceptable or Chi?-error significantly exceeds a value of
15 %, then thg bi -p]%ﬁc &els ?@teste@Fmally the model is chosen which is visually acceptable
and provideésa significa '@K‘ be%r fit 4 @rms of Chi%-error. This avoids using an over-parameterised
model ba@d n@\@marg@ally @ter fit only.
Ideallygy e C& -err Value@hould be below 15 %. However, this value should only be considered as
v/'f ) not @ an olute cut-off criterion. There will be cases where the Chi?-error is higher,
ill represents a reasonable description of the degradation behaviour.
The b1 asic models recommended are FOMC, DFOP and HS, where FOMC should not be used in
cases where the final residue is more than 10 % of its initial value. For modelling purposes, an
equivalent SFO half-life is calculated as DT90viphasic/3.32, when the final residues are below 10% of
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the initial value. By this method the equivalent SFO-curve meets the bi-phasic curve at thdgvn S
DT90biphasic and consequently over predicts the residue values at earlier times. When the final residue N
remain above 10% of the initial value, the DT50sro is calculated from the slow@rate (k2) by@?m@@j

ln(Z)/kZHs DFOP, and the DT9OSFO = 111(10)/1(21{5 DFOP. & @
For the derivation of persistence endpoints, the SFO model is tested against the FOM ode@ the@
SFO model gives an acceptable fit and the Chi2-error is spagller than that’sf the FOMCQmode{;\%e S
model is selected. If the FOMC model is better, the other bi-phasic els HS anFO@re t&@éd, &
and the most appropriate in terms of visual fit and Chi-error is selecte @ N
For pathway fits in a first step the appropriate rno@5 for the paréat is %@ntlﬁ‘d’ In §secon(£8tep i@
pathway is implemented with the parent model entified a%the SFO mode fo&t@ met@oh%@

6

S Z RN %
In accordance with the experimental data HQ @YB th@@(’)mpent @’odeésh %g FlQm
S .)
7.8.3-2 was developed. Between comparfments, rar@ﬁerma@n rea&gons re assurne ed
\h‘_)

only one-way. The data pre—procesm@ wasydone @ acc&danc:@&wnh%FOC (20 nitial
amount of the parent compound wagyfree ﬁt%ed a@ the ﬁ@tlal @’wng% 011 wa@}ixed to a

value of zero. All data were welg d e%a y thus corgspond& to @a %)ﬁrte e@ d‘éla
Following this scheme the parept fenhgXami egr S to@ MI1Z>All @npqz&nds degrade to

unextractable residues and V@? iles. Nlnor@aetabol es ar&negg@ted ©
Qy %)
Figure 7.8.3-2: Compartg@t model for@e t(§@wat r-sedlment syste t%%n ku@lc eve@uatlon of KBR 2738
(Level I) %
o & .0 éx .8

@Q @§1§b V&\&ﬁ@ o5
S . h id
@@ @\@ &\ ey\ml éi@ren@ @& §
©© @@ %© ’ K@J & @b S
9
o S @@\@\@i
“~ T O S < MI2
Sl b
9 @ \&9 \% O
Q@ @© @Q %ne;&gctak@r dues, minor
% @ Q\ tab es a@volatlles
& @\@ 4 Ny
@ N

@
For Level I ¢ uatl% of 1pa$ the &llne of a compound in either phase is fitted to measured

data from their m \nu nwagds, M , using a simple differential equation as the first one of the
system alove. Th tlme@dms @%d’ted by the time tmax where the maximum occurs, t* =t - tmax, and
the resuiue V@es a@ho@accordmgly M*(t*) = M (t - tmax), t > tmax. This procedure is called in
th@ @ ¢ declftie- o @smpa‘uon fit.

&
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I1. Results and Discussion @ @
N N
A. Model selection 5 S @&
@” &
> AP
1. Total System S
Parent % @ § @

For the _system the SFO fit was Visuallyé@ statlstlcal@\well accept@le \1ast @ @
points were slightly underestimated. However, according to FOCI§QOO6) th%@ accep abl@hen@

the residuals decreased below 90% of the initial c@entratlon u@l this date. "l@m 1s t caaabo@
95% degradation at day 62). The k-rate is signi (with t-test <0. (é??) ano@he C@ -errgys are @H
below 15%. Thus the SFO model was selected for fo&ﬂlre modellin dpofﬁt §
For persistence endpoints additionally the FOMC @odel@ms c lat s'@' achjeve a VG]%OOd fit
with a smaller Chi*-error value. This trlggred iti n@ calcifftions w1th@,e HS Gnd @el
to determine the best fit bi-phasic modg? B(fﬁ]g mo y1 @d ar& cel&@ fit2Fhe HS mo§ as
selected for persistence endpoints, b@use %he C]%EITOI‘ %2 2%%1s shéﬁﬂtly @ ler than theS@rror of

the FOMC and DFOP model. & > & R 2
For the ||| GGGy sten t@SF(@ﬁt 10(ﬂ§s si sy, butthe residuals
at day 62 are >10%, hence QR 1gh;% § lect de@atmr&"etv@%& mode an@neaéxements at that

data point. Therefore addltlfﬁfally@e F méglel was calcutated -The fitG the@later data points is
very good, and the Chi?s &%r Vﬁl@ is 101 sn§all (4. ga) Heqgce th@Ol@amodel was selected
for the modelling end&mt % & Q

For persistence endpints a@tloﬂ@@' theghlS a mode@wer@:alcul&@ted to determine the best
fit bi-phasic mod Bot@mod&@%el@ a Qually %@cept@% ﬁ Q" he DEODP model was selected for
persistence en(gémtsgecause the th -er@ (4 Q) 1s©s allan the’ error of the FOMC and HS

model. @ (C’@ ©) @
& s & <
\ (o
Table ’@%17 ¢ Scale @hlz- § , Vl@ acceptabl§(V@ ye@o) and significance of degradation rate
(t- of{enhe m1d iffexent kinetic nipdels applied to the total system values.
in ‘bold 11@1cate the kl%ﬂc l choseén for modelling endpoints, in italics for
smte%e em@nt; X @ Q « §
@ - I
- - 5 — |-
T Do < Q > O .
Model Chi?-erro¥ (%) SVA)? protgh @ Chiz-error (%) VA)*  t-prob)®
SFO é@? 3.0 © Q.+ 7 &@001@\ 52 - <0.001
FOMC 2@% @ % Q@ 0.02340.042 4.9 + 0.036/0.061
hs (& S}r &@)5 49 + <0.001
DFOP &@ 200 &+ @ Q475 47 + 0.500
) +/-: yes/n@y %y ©@ ©@

)° for SE@-test @rate for FOl@ofAlpha/Beta for HS and DFOP of k-slow
t-prob —ﬁoba@y tes% O
$ @ -
@&
Meta
In the system _ M12 occurred only at one time point. Therefore it is not included in the
kinetic evaluation. The metabolite M39 for the system _ was calculated with the SFO
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model in the metabolic pathway together with fenhexamid (using the identified models SF r
modelling endpoints and HS for persistence endpoints). In both pathway fits the model was ver IS
able to reproduce both the formation and the degradation of the measured concgytrations, alt]@@gh
maximum concentration is slightly underestimated. The chi2-error is hi@r than rec&mmen@e
However, the fitted curve describes the measurements adequately and no systematic devidtion b@eer@
model and measurements can be observed. Therefore, t@ SFO- mode@@ accepted amode{%%g @d{

and the HS-model as persistence endpoint. & @

For _the visual fit of M39 is 51rly good, &e@%sentmg the forr@on @ th&©

decline of the measured concentrations very W@é@gnd only sh@tly @fder@matng the n@mm&@
concentrations (parent FOMC (modelling endpoits) and pa@t DF(@ (persis e©end%@nts)%@he

chi2-error is higher than recommended. Hﬁegveve Sthe @ed gﬁyve describes:the “measuréments
adequately and no systematic deviation between 1 ag @me me@ can g@’obgsve@ref@e
the SFO-model is accepted as modelhngve@ an D%P- as%erms@ce endpoint;

For M12 the SFO fits are excellent anddg ad to.s atlst%Hy a%cepta@ ﬁtﬁq\@’hl - r <15% angJ*prob
<0.05). Both fits were selected for i@elhﬁg nd }@fsmteﬁ@e en 1nt§%spe @ @

Table 7.8.3-18: Scaled Chiz-err@, Vis%@lccep@%ﬁih v _3. and @mﬁ %egradatlon rate
(t-prob) of M3%°in thestotal system o forghe complete mgtabolic pathway
(CP). Values ih baid indicate thékmetlc@aodel @hose@(g)r n}&@llmg@ndpomts (mod), in
italics for §@r51ste@e endpeéints 4 . r) o % Q %\z\%
Evaluation scheme % @\/Iod@ Qchiz @yor (@D \%& o @—prob)b
CP (mod) SF§SF@@ ©31 @ @ * 53 @& <0.001
CP (per) @Q o &ﬁs-SFO% N g4 §@ ;\@% Q <0.001
a ‘o’
)+ yes/ndy @ @ QO  « (;@&9 S ©§§ @
)° for SF%’[ -test of K=rate; for FOI\/@of Al a/Bet 03 >
\ % > @ o
< & & < S
Table ‘%&3 19: Scale(@?hlo-e@)r visual a@eﬁ)ta‘l&@y (VK\\”H- s@lo) and significance of degradation rate
(t- @ M12 the*ttgtal system ofoor the complete metabolic
CP) usuxg ec lt D Va@es in bold indicate the kinetic model chosen
for mo@ (modg, in 1%@% fogﬁrsistence endpoints (per).
Evaluation scheme E@we N @Iodel@ @Chl2 error (%) VA)? t-prob)®
Cp (n@ &, M39 Q@ GFOMGSFO_ 26.3 - <0.001
CP (pe?) \ M% \ D@§F~ 24.9 - <0.001
GP (mod) N FQMC-@) 14.9 + 0.035
CP (per) @° MI24 @DFO&SFO 13.7 + 0.028
a +/-: yes/@ % § @
b for SEQ ttest pfk-rate; @r FOME of Al@/Beta
P e PO

@ S
N
s
2. @ter ase @
Paren@l)
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For the _system the single phase fit for the water phase with SFO model was vis Hy >

well acceptable. The statistical parameter Chi*-error and t-prob are small (3.2% and <
respectively). Hence the SFO model is selected for modelling endpoints. S
For persistence endpoints additionally the FOMC model was calculated. It@hleved a Ve§y goo@ t

@

with a smaller Chi*-error value. This triggered additional calculations withithe HS and ]@ el tag

determine the best fit bi-phasic model. Both models y1@d an excel@ﬁt fit. The ]%FOP mqdel @
selected for persistence endpoints, because the Chi?-cYror (2.1%) as ) Dsmaller thé@the @‘0r f@’he
FOMC and HS model. @ Q
Y @

For the _system the SFO modds to underé%ma@‘the @Mlal 18ass an@ead&%
systematic deviations (overestimation of early d ‘7 pomts u@resti@@uo f late mnts%%zlen@@@%he
FOMC model is calculated. It leads to an acéptabl@t wgg C@&Err f 8. 7% The Tast data’ point
at day 30 is slightly overestimated which i cons(%vatW@QBeca Fit u@ere&mates@égra n. @Z}he

FOMC model was selected for modelhng%nd;&ﬁats N S &% \@ é% o §
@ O
For the persistence endpoints, the H@%‘ld %F OP n%del §@ere c@cul add de@fmme the
best fit bi-phasic model. Both m@els yie Vlsu ex@#@nt f&t;"The OP odepl\%ﬁas selected
for persistence endpoints, beca@e the?i@ 12 el@r (3@) 1s &N lle@qan t@ene@@f th@%FOMC and HS
model. «:§ AN &@ .
& < N @ N L9
5 O N W T Q&

S X
Table 7.8.3-20:  Scaled Cﬁlz-er , Vlsual@acﬁilit@\’ A: §7es/n(§y andﬁgniﬁ@e of degradation rate
ereg@inet'& mod&app ied to the"water phase. Values in

(t-pr @exa for
bol dlcate qI@ﬂetlc fidodel chbsen gv modelling éndpoints, in italics for persistence
omt@& b\ % Q 2 g @

§@--- .

Model A errof ) YA f—%rob b\@ < @hiz- %@{ (%) VA)*  t-prob)’

—D =) W) %)
SFO /S 32 2% Q% <0.001 1 - <0.001
OEENN R
FOMC@ 3&)@ O @7 01790300 0&9 + 0.002/0.017
® ¢ & %% & 3
HS 3 oS 0By O % % + <0.001
DFOP D1 @ ST O <0001 & L 36 + <0.001

@)
Ya +/-: yes/nad Q
)b for SFO%‘[est of k-rate; fo@OM@ Alp ta; &y

@7 @Qj %Q @ @ @\%
Me%bohtes (MI) ™ § o Q
In both syster&@he @gﬂm coratl@ of M39 is reached three sampling dates before complete
dissipation @\439\ nly thitee d@a points are available for a decline fit. With the SFO model
the last %g&a po@ is @eres@‘med n both systems. Hence, the SFO model can not be used for
modelﬁ@ 51ste cee 1nts No other model is applicable for cases with such small numbers of
datagomts t%ﬂd persistence endpoints can be derived for the water phase.

@/
®

Table @-21 Scaled Chi*-error , visual acceptability (VA: +/- yes/no) and significance of degradation rate
(t-prob) of M39 for the SFO kinetic model applied to the water phase values.

®

&
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Chiz-error (%) VA)? t-prob)® Chi*-error (%)  VA)? t-prob)® @ 6
SFO 5.7 - 0.004 7.9 - 0.002 ;\\ @
)a +/-: yes/no ch} &@ 7 @@
)b for SFO t-test of k-rate @ o
SIS
R Q & 2
% o\ 9, '24\9
& & P
3. Sediment X Q @@ § 5
Parent SN é\a Q §

, @

In the || system the maximum conc%@pon of fenhe@ml rea d f0u£ sampl@g d t@
before complete dissipation of fenhexamid. The™a#sual fit of SF({ﬁ{ode e oodgﬁhls §1S0
indicated by the small Chi-error value of 4. “‘ The Z0) 63’61 W %vse e * elhhg endﬁ%mt
For persistence endpoints additionally the O del ( as c ate &It resu@éd @r be{cer
fit (Chi?-error value = 2.1%). The HS and, FO&mod&can pot u%d d@@o the limite & of
data points. Therefore, the FOMC mod@}was&e ecte@as pef&stena@ end&?vnts @ %
For the || GG_systen 5 da@meﬁ%% are a&mlab@or tl@?dec@é f e S@ %1 resulted
in a very good fit with a Chi?- @)r of 476 and a t@%b ogo 0@ It sel@&ed [for modelling
endpoints. @ &@ @’ @ @® & @
For persistence endpoints ad@onall}the@MC model was ¢ 1@21 atedpThe C%/JC fodel resulted in
an excellent fit and 1mpr@56d tléChl &”ror t@&l 8% OThis trlggfi@ ca (%atlo@ with the HS and
DFOP models. Both restitted a%o in ex@lle ts, @Wltl@@ightly&ﬁlgh% hlz%@or values (2.7% and
1.9%, respectively). @e FO@ m@ was <s?:lec@ for °p@rs1st e eﬁ&pomts\

NNERCEEN

o
Table 7.8.3-22: led@z-en@¥ v1su§ﬁ“acceﬁ§ablhty® A: es/ and@@uﬂcance of degradation rate
pro@» of fenhexa for ere @ mo§applféﬂ to the sediment phase values.
mo

@ in @1 indicate t%e, klne@ cho for modelling endpoints, in italics for
¢) Dbersistence endp@ts
A o ----@ o § Q Q @ — I
Chlz-erp@\s%) &%A)“ @)rob}&\ C&Chiz e& (%) VAR t-prob)®
SFO N +§9 001 @ 4.6 + <0.001
FOMC @ 2.1 @Q @ . . 159@09 @ 1.8 + 0.007/0.020
Q O © AN \ >
HS > Q 9 2.7 + <0.001
2 § PR
DFOP 9 O SR 1.9 + 0.320
)a +/<; yes/no % @,\ @ "\X)
)b fox, SFO t-test of k-rate; fo@MC lpha@ta; f@@S and DFOP of k-slow
@° @ &
L &8

before «or ple dlSS pation © M39. The SFO model resulted in an excellent fit with a Chi*-error
. 2"/@%nd @ll t- (0:001). The SFO model was selected as modelling endpoint.

F rsigténce en pou@he FOMC model is calculated. It resulted in a slightly better fit with lower
Chi%-¢ (6.0%). Due to the limited data points the HS and DFOP models could not be used. The
FOMC model was selected for persistence endpoints.
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Also for the || | sy stem four data points are available. The SFO model resulted in a yery
good fit with an acceptable Chi*-error (12.6%) and small t-prob (<0.001). It was selected as mod lin %§
endpoint. S @

For persistence endpoints additionally the FOMC model was calculated, bu@did not impﬁ@vec‘d@%t
(Chi2-error = 18.2%). Therefore the SFO model was also selected for pem%ence endp01 @Q\ \zs@

© < @

Table 7.8.3-23:  Scaled Chi*-error, visual acceptability (VAYA /- yes/no) s1gn1ﬂcance@j de atlon @ate
(t-prob) of M39 for different kinetic mogdels applied to sediment 2? s inQ
bold indicate the kinetic model chose@)for modelli& endpoints, allcs r p@sten@

dpoints. °
endpoints @g@ @7@;@ Q & 5
G

- o & *”'\% §
Chi*-error (%) VA)? -pro@’ Cl@%\érror @) @)a @ &t—prolf)% L °
SFO 9.2 + 000&% N a N A ©© <0001 & @
FOMC 6.0 . 083710 1@@ o w2 & ﬁzk <% £°0.37010,383 S &
o/ SR
)2 +/-: yes/no ® SN, L& 3 @ @
)° for SFO t-test of k-rate; for FOMC of@ha/]%tg@j > 6&9 § ©© @@ @@
o © @ S @ & © 9

B. Kinetic parameters - é% §9 @ > S @ N % %

Parameters of the seletted dels 162 fe@ are @sﬁ)wn% T@ 11, Table 7.8.3-13,
Table 7.8.3-15 (modelling @Iﬁ@%p i) afd  Table 7. 8%@12, C&Fabl@\? 8.3-14;% and Table 7.8.3-16
(persistence endpo@s for the t<§ SYSES @’ (Leel 1, @rad@lon) ard for the single phases (Level I,
dissipation) of fe@ex@ Mi% and MIZ \ \© 9 @ @@

Ny
¢ S i con s
Q © L. clugivon
SIS « HI. Conelusion 5 @
Once appl@i to Water%urface@ 1@738@ rel@at@%ly@@st i@mated from total water/sediment
aquati del syste N Q
q @% y m@ @ IS S %

Evaluation of pers@nt e&ﬁbom@for tl.paregﬁfenlésiamldgﬁd its metabolites M39 and M12 using
the best fit t It dff\lt i | h Table 7.8.3-24 for Level L.
e best fi asses@n r%u e@ i lq% ic mode s@%}s own in Table or Leve

©©©\\\
S\ b@@@@@é
& o § ¢ & >

S ©
% NN AN
S @@&@\@Q@Q

@%

&%%é@é\Q
&§§©%©@
AN
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Table 7.8.3-24: Degradation and dissipation parameters for persistence endpoints of fenhexamid (paggent) @
and its metabolites M39 and M12. @
Evaluation level/  Phase - - i
type of parameter Model DT50 DT90 Model DT50 @f)T9 @
(days) (days) (days) (da¥$
fenhexamid (($
PI/ deg. Total system HS  10.96 45.60 DEOP 144 %@64 %
PI/ diss. Water prop 545 Gora FOP @4 @ @
PI / diss. Sediment FOMC 22.20 VIOZ 68 QFOMC 81 @ 10 &
M39 & S) AQ I~
G SFO Sa > 1e @
MI / deg. Total system (parem s) 2132 Q ( tDF@ (l§7 @%.4%}
MI / diss. Water n.a. Q n.a. w\?@ NG
MI / diss. Sediment FOMC o 17.65¢.° 11@ sg(@’ OY3.26 7:7&
M12 Q N@ U f§ X o N )
MI / deg. Total system nas . R \@ na Q SFg(gar 79 Lnasigy
MI / diss. Water @9 X \\n.a. @\ @ &Y om é\a nay >
MI / diss. Sediment Ba. S na o & QO  qa D Q.a.
n.a.: not applicable N Y
RS
New kinetic evaluation of a (%mﬁr% %rob&?aqu@ %@/sedé?em radé%n st&ly with the
[phenyl-UL-!*C] labeled feniexamid,was done to@erive, half %@ Q%fenhe;@midér use as input
° %)
parameters in environmental expc@are a%@sme@s by r@delhn% @ N &
R} MNP
Report: KLIA 7 @02 o D
Title: (@gradafj fon afid metdBolisndpf KBR-2738 in the @stem%’ater/Sedlment
@
Report No & \“P @2 // @91&@% \@ é@ @x @@
Document No & M<003782401-1 ,
Guidelines: @U @BA Guidelifigs fof\@stl @Pro > ant Registration) Part [V, 5-1,
- @egra%’ablht@)ﬁnd F\«ate ongLant Pm&ctants in th%@ ater/Sediment System, 1990
GLP .~ Yesv & &
N @ , O o S N
; A S
Q O & O xS K
Report: ¢ KIJA, 7.8.3903; 012 O
Title: @ Kawetic @Eluat@n of thg Aer@c Adquitic Metabolism of [Phenyl-UL-'4C]
Q ﬁénhg@mld{@R 7338) f@jﬁnod%@ng and persistence endpoints
Report No MEFE-¥1/0 %f @)
DocumegtNo M-42239 %
Guidelines: @ulda%1 meng;dn Esﬁ?fatmg Persistence and Degradation Kinetics from
nvi ateRtudl n Pesticides in egistration eport of the
N “Envi F dig€on Pesticides in EU Registration”. Report of th
~ FOCUS &tk G omDegradation Kinetics. EC Document Reference
@ wgpp onDeg
<7 Sanco/16038/2005 ver§idn 2.0, 2006
GLP & NG (calulation) @
(@) Y
S &S
& Q
&S @ L

ent was investigated by kinetic evaluation of two aerobic water-sediment systems (-

I I B - 20-21 °C in the dark [N 1957)).
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The evaluation followed the recommendations of the FOCUS working group on degradation ki@i@s S
(FOCUS, 2006) and considered modelling and persistence endpoints. N @@
It included an analysis of the kinetics of fenhexamid considering the tctgl system (J@@r@&:
degradation) and the single phases separately (Level PI, dissipation), which @Ided the reshlts s

in Table 7.8.3-25 for modelling endpoints and Table 7.8.3-26 for pers1sten% endpoints. ©@ @Q\ &

© & O @§ @
Table 7.8.3-25: SFO degradation and dissipation parameters for modell@g endpoints @@[jphe@L | ©&

fenhexamid NN N § Ny
Evaluation level / Phase N & <) &@
type of parameter k-rate @DTSO@ Mod at% DT

%, @fdays)y (da%s) S0 /days) (dﬁﬁés
PI/ deg. Total system SKO @0.04 @FO 0
P/ diss. Water FOP & 0. 1§ 1 )a (& )a&
PI/ diss. Sediment 2, HS s, 09923)° s 29 88& 0.066
)¢ calculated by DT90prop/3.32 N %,
)b k-rate of slozv phase Q@ K\ "\g@ O\& ?&9® @ > N S
O & § Ty S o
™ S ©@ & S

9, S
Table 7.8.3-26: Degradation a @dlSSl@tlon p@met@ for @snste@ end;@nt @hen{l-UL-”C]

fenhexamid . NS &@ &
Evaluation level / }’lf@e @ N 7 _ h §
type of parameter % 7\l § TS50 DT90
v L .9 . & days)  (days)
P1/ deg. »> Totalsyster’ DFOP 915 5773  QSFO & 6.77 22.48
PI/ diss. @ ter, O oP 1.6 32 . DFQP 2.28 13.06
PI/diss. & diment MCS 14898 16370 SKO 10.58  35.16
<
F & 0 O e O @§ @
VRN % N @Q
~ S @ M t©' | nd ethodss.
ateria Lo S
I @ O E

The kinetic evalu WQ\bas®)n d@$ of $gﬂ\vateo&sedmn@;} study (IIA 7.8.3/01) conducted with
[phenyl-UL -'* bel KB@%S @&9\ a 1%@7sedu§ew) and a silty clay loam
sediment (H n@‘telr Q@som@%i wa§ at?2 in the dark for a maximum of 100 days.
an reported o rz@ates @ere taken into account singularly.

Four ki models,@the @ple @rst-ardér (&EO) first-order multiple-compartment (FOMC,
Gustafs —Holden),@e hogkey-stick moek H§® and the bi-exponential model (DFOP, double first
ordei%h parallel) were ¢ 1@1 ere\d@ﬁ th@tu §

A Level 1 ev@mtlon was Qgpfom@i for the total system (degradation), and the single phases
(dissipation, pMSing d«e&sﬁ‘zﬁﬁor&ﬁe maximum occurrence onwards). In contrast to degradation, the
d1551pat101£ ram@{gers inyaterssedimeqy studies include not only degradation but also transfer into the

other p, (waggrt or sédime
Degradation ¢ara S %§useful for exposure models which explicitly consider the transfer of

Measured

co untwee@’ dif@m phases. Dissipation parameters can be used for exposure models which
consid@%ter and sediment phase separately.

The choice of the appropriate kinetic model is based on visual inspection of the fit and the scaled Chi?-
error. For modelling endpoints it is additionally checked by the t-test whether degradation or
dissipation parameters are sufficiently reliable to be used for exposure modelling.
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For the derivation of modelling endpoints, simple first-order (SFO) kinetics are tested first, bye

ntal &
exposure models. If the SFO fit is visually not acceptable or Chi*-error significgntly exceeds @%lue 0

15 %, then the bi-phasic models are tested. Finally the model is chosen w}y@ is Vlsually%ccep

SFO is the simplest of the kinetic models and the one almost exclusively used in environ

and provides a significantly better fit in terms of Chi*-error. This avoids gmg an over@ram@lsed@

model based on a marginally better fit only. > N \
(O S K

Ideally, the Chi?-error value should be below 15 %. However, this v should on O@Meg& as

guidance and not as an absolute cut-off criterion. Th@re will be caées where th @r 1S@he%

but the fit still represents a reasonable description o % e degradatign be%wour&

o~ % &
The bi-phasic models recommended are FOM OP an(f§ Whe@ FOM h&@d nof%be 1n
cases where the final residue is more thanW0 % 6§°its mijtial %klue @@7 m@hngxpurp%es an
equivalent SFO half-life is calculated as D'l'@)b1 pgg@@3 32@whee ﬁ&rem@es e be @ O‘V&of
the initial value. By this method the equ ale&t@SF&cur\/ he b@lasw curveat the @me

DT90viphasic and consequently over pre@ts thg\esm@ Value§t e@ﬁer tiihes. V\K@ﬂ%@(&nal idues
)

remain above 10% of the initial mlt@@he Q%Sosp@ cab@’ate m @ slow@rat b@% DT50sro
= In(2)/k2us,prop, and the DT90s In(1 0@1(21—[5 1}01) ®\ N %

@
For the derivation of pers1sten@ end&%’its Dl@ od te again; t tl% MC model If the
SFO model gives an accepta@s\ﬁt and the@l errc@ is snitaller t@a thagof the FOM(@rmodel, the SFO
model is selected. If the F%MC del @ette@jﬁe other b1—phasu@ode}§%s ar) DFOP are tested,
and the most appropriatésn terms of Vl@al ﬁ d Chi-errofys selécted. $ @y\’
For pathway fits in afisst s %1 @ropn@e 1 fo&@e p@nt 1s§dent@® In a second step the

pathway is 1mplem@ed with the@rendel a@lde@ed a@d the SFO model for the metabolite.

RN

~ i , 1997) the compartment
% 110\@;; this@chelmhe parent fenhexamid degrades
d

V&Latlleg;@ \@7

In accordanc @Qt)h t \xpe@ent@ata (
model shown in Figlre 7.8'3-3 was dev lope

to unextr@,table res1du@%amlr@met@1 tes,

O
Flgure& 3-3: Coni rtmem modgﬁ for t otal mater-sedlmeg\system kinetic evaluation of [phenyl-
UI@> ]KB 273 &
©©
@ @ s S . ((\\ @r
@ © ©© Q\Fen@}xam@
& o §|& o0
< Q) N
@
N < o> IS
@ N @ N v
@ \%ne@talﬂe resi@les, minor metabolites and volatiles
q SEES) §9 Q
@ @ © Q
NS S
< @@ ST

FO<<L evaluatlons of dissipation, the decline of a compound in either phase is fitted to measured
data fi CJ‘ their maximum onwards, M*(t*), using a simple differential equation as the first one of the
system above. The time axis is shifted by the time tmax where the maximum occurs, t* =t - tmax, and
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the residue values are chosen accordingly M*(t*) = M (t - tmax), t > tmax. This procedure is C&H@ﬁ S

the following decline- or dissipation fit. . N
S S
N &@ @®
I1. Results and Discussion @ N
R K
A. Model selection < > SN &
AN Ry
v o o9 P
S vy &GO
1. Total System N N

@ < o R
For the parent the SFO fits are visually and st@' ically well gcept@‘le f@the
system. The last data point for is slgghtly@lder&gymat@. Hogeveg, sagcording to
FOCUS (2006) this is acceptable when the éidua@@%lecre@sed i%w 0 of@@ ap lizd atssy until
this date. This is the case already at day 6% Thoe @ate igsignifidant (v@h t-test <0.Q91) a@@ e @sif-
errors are well below 15%. Thus the SF@O{]Od@{\/as sg%cted@)r th&%od@el@g endpoint. §
For the persistence endpoint additio y @%FO ma@%l is&@ted. ‘@}16 vigpal ﬁé\?fnd chi’-error
values are slightly better for the @C%ﬂn f&ﬁhe @) Q@’el. &nce, diti@@hy thg HS and
DFOP model are tested. Both yiefd acc&ytable%isual &its (for¥IS th®last, @@% poif is m@éres‘[imated
similarly to the SFO model). ch@error Value iz§lso @hilar ough@ighet&g for the DFOP
model than for the others. Tﬁsrefq&e, the ]@)P @1§odel i@ysed thsting@@ tlole@ersist@ence endpoint.

o\@ © @Q § & N @ %>
For _the%SFO n@el gBjes exeg leng@éulfs.ége 8FO fit i&egy@od, with a chi-error
value of only 6.3 an high@rel@% k-rgte. T@FO m}del is@elec@ for Q})delling endpoints.
For persistence e oingaddi&i@allyiﬁz F{)MCO el i@@@alcu@ted. The fit is not better than the
SFO model (c%@rro%x 6.7). ﬁence%also %&persig%nce eﬁ%p thex§§0 model is selected.

¥ & 0 O s o S
. N © @

Table 7.8;3-@ ¢ Scaled Chi’-err&@visuaf%cce@bility @”A: +, yes/n@nd significance of degradation rate

@\ (t-proh@f f@exan@for different:Kinetic-models applied to the total system values.
A Val}le@in bo@indica e t@kingi@modeﬁi\chos&r@}m modelling endpoints, in italics for
S

pa@tenc&e\dp(@t& RS X %\

) “y @Q — -
&, chiaFs or(;?@ V&) a t-@&)b Q chi>-error (%)  VA)? t-prob)®
SFO Q © 6.§V \°\+ N 8 <0.0 6.3 + <0.001
FOMC N 6. Q" + %Q 2 0.1@217 6.7 + 0.390/0.394
HS G Q@ +@ O 0,006
DFOP °, 6.2 o «&°0.500

)2 +A yes/no N S o3 %@ N
)° for SFO t-test of k-rate; f OM%%J‘ AlphaiRBeta; S and DFOP of k-slow
& S

t-prob = t-probabilgy test
S
N @

2. Water Phase v o &, O

Evalu of dissip%?tion @m the water phase in the system ||| | | JJEEE:s performed with the
SFO @del ﬁrs@%epo. s}d\;ﬁhe _the rapid decline within the first 6 hours followed
b)@% sloer diss@tio@am not be described appropriately with the SFO model (indicated also by the
high c@error of 24.5% in Table 4). The initial mass is reduced to 77%, which is not acceptable.
Fixing the initially applied mass to 100%, results in an unacceptable underestimation of the measured
values from day 7 on. Hence, the SFO model is not accepted. In the next step the FOMC model is run,
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which yields an unacceptable fit by underrepresenting early data points and overestimating J}ater
points. The clearly bi-phasic behaviour can be adequately described by both HS and DFOP, médel, &
The obvious breakpoint at 6 hours is met very well. Of course the fast k-rate @ost probabl@@duced
by rapid sorption to the sediment) is not significant (p = 0.49 for both mod@ because it i‘&ba§

only two time points. Since the slow phase is highly reliable, both model%are acceptab The@ OP@

model is chosen for modelling and persistence endpomtsggau% it led @a slightly lotver chiZ-efror >

In the || lsystem the situation is similar, tho the bi—pl@ﬁc behavi the@ﬁ‘rst %2@ is &
not as pronounced as in the _systé?l. Hence, t&@ FO and C@% n@t b&©
acceptable. However, the initial mass at SFO is a@gm underest@ate%l’o consi&tent with _

B (- S and DFOP models are calcul@ and yield@(cellg@ ﬁts@Agai the f@é@ratot

reliable (based on only few data points), which is deeme @cce&fﬁ%le, ; ce thesSlow sate is highly

reliable and the breaking points are fitted wte. T DF% mod@yieldsd the @we@ehi% T v%lu%

and is selected for both modelling and pm@%ten&g end@@ints. > % @Q @
S NN N %, §
@S 2 . Q O &

Table 7.8.3-28: Scaled Chi*-error , Vl ac@gptalzili@ (VA@- yey@)) andsignificance egr%ation rate
(t-prob) of fenhex@id for'@ifferent kinetie "n'lgs applied tosthe w phase.” Values in
bold indicate the eticgnodelCghose r 1lin dpoiats, in §talics Tor persistence

etiegodclighosepior medfling &

®

endpoints. @ & S .
— A & AN N ___O-___
chi?-error (%) YA)* @\gpro @giliz—error (‘i@Q VAR t-prob)®
SFO 245 - Qo8 g 7.7 N 0.001
FOMC 203 % @ %@2 o.@mo&@ \© 17@ w o\@ 0.123/0.215
HS O K @00y & 68 O + & <0.001
DFOP &+, 9 <0.001 © B3 . & <0.001
)* +/-: yes/no N N > @ AN
) for SFO t-tes%@@-rate'% FO@&f A@w/lset@r Hséd DEQP of k@r Y
PO N9 & 6 o

v

3. Sedimef® W 2D DY e »
In the Hﬁrste@ith ﬁ@ Sl%)% mod&Figtﬁ 1])®e residues at the last data point are

underestimated. S@e} tha@ﬁssi@ionoi@lot Lir}er than 90%\(of the observed maximum) the SFO
model is not acc&ﬁabl or t@ameg\easo&@ﬂy th@HS (Figure 18) and DFOP models (Figure 19),
but not the F@/IC r@%el, @@ agp(ﬁ;@ci in@ae ne§ step@§ derive modelling endpoints. Both models
yield a reasofible vistal nd s\ﬁight@impré}ed chig-error. As seen in the water phase, the fast rate
is not r@ well iden?@ﬁale,@ﬂe@@ SIQW%}ate@@%ufﬁciently reliable for the HS model (t-prob =
0.090). €he HS modeds chos%a for mode&l§g e@oints due to the slightly smaller chi2-error.
For_persistence engpoin@%ddit@’nall Ghe @MC model (Figure 20) is calculated, yielding an
exc}ent fit and .a larg@’ rei@ion@f the& i>-error. The FOMC model is chosen for persistence
endpoints. & s & § )

In the “yst SFO ﬁ@gure 21) is acceptable. The deviation at the last data point is
very sm@*‘md@a tin@oi here 90% of the initial mass already dissipated. Therefore the SFO
mode@s a@tedcﬁ%r modelling endpoints.
Fo Q@rsis‘t fice endpoin tA\ddi‘tionally the FOMC model (Figure 22) is calculated. No improvement in
the iséﬁé or the chi*-error is observed. Hence, the SFO model is selected for calculating persistence

endpotnts.
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Table 7.8.3-29: Scaled Chi*-error, visual acceptability (VA: +/- yes/no) and significance of degradationgate @
(t-prob) of fenhexamid for different kinetic models applied to the sediment phase ‘@es. IS

o

Values in bold indicate the kinetic model chosen for modelling endpoints, in i@ics foxyy

persistence endpoints. @ @
&
- e - o O\
chi-error (%) VA)? t-prob)® chi’-error (%) VAX) @%b)%ﬂ@ S
SFO 10.9 - 0.008 Cy 84 &‘\p N <0001
FOMC 6.7 + 0.084/0.160 G~ 9.8 @ + <7 0431/0.440° @
HS 8.0 + 0.090 R o & & 9
DFOP 8.0 + 0.127 o & S R © A
)a +/-: yes/no % X ° N & N
)b for SyF O t-test of k-rate; for FOMC of Alpha/Beta; for d DFOP of ksglow @@) Q O & @&
\ N @y 6\ AN
A A T S
IC?. C@%us@ @Jx ©@J CAREN % &’
A N s 9O & g

o,

. @
aquatic model systems (Table 7.8.3-24for Iﬁ@l I
2or L

Once applied to water surfaces KBR @%‘38 i&\relay %@ elir.é%%te ®om &tal y&ater/s@ent
S sy &8
N Sy

9
> v S & ST
Table 7.8.3-30: Degradation and%ssip@;pion @am@ fo@ersi&t@ce @r% poin&ﬁof [phenyl-UL-“C]
fenhexamid. *o > @ Q SN
VN § @ o

Evaluation level / Phase ' &= F“- S N ___

type of parameter . % O @del DTS0 190 QMO@ 50 DT90
o § e

S L & @s) iy Stday)  (@ays)
PI/ deg. @“rotal@yste %o DF@P @fmy;y\ 57.9 éSFO é\ 6.77 22.48

iss. % H$Eop Ql. > 132 DF 2.8 13.06
PI / diss §y ifer | @ "~ gﬁ g C@

PI/diss. O K\sdimeﬁt\ « FOM;fgj%\ @98 Qmig@ @% 10.58 35.16
& &> O VN o & & e
SRR TP R
N RN
FEE IS
5 & & & ) S
Q’ S AN SEERN
o O & .09 o .0 @
Q O © SN N
Ve & &S
S) S oF L2
& @ N
& 2 Q &@ &
> < & & Q@ 3
N @ &@\ o O
@%
@ \%% § § @Q
% Q
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