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Section 7 - Fate and behaviour in the environment

Introduction

Flutamone is an herbicidal active substance and was included into Annex I of Directive 91/414 in
2003 (Directive 2003/84/EC, dated 25™ of September 2003, Entry into Force%@t of January 2004.

S e
Data on the fate and behavior of flurtamone in soil, water, sediment and@ver \ [ibmit: Wltl@he
EU Dossier (Baseline Dossier), which resulted in the Annex @tlusm&unde@lrectl@
in 2003. In the Supplemental Dossier for renewal of approv@f fl esen ere those
environmental fate studies are described in sections 7.1 té’% W, wer@fot s 1tted W the
Baseline Dossier. However, for a better understandin @’[he b@awou @fﬂu ne 1
and sediment, and air, short summaries including th%

sult@ll e@onmeﬁml fat udl%@e given
additionally in this summary. X

According to the guidance of EFSA on the issiésof sc -rev1§ed @ literature for
the approval of pesticide active substances ugier Rggylatio %EC) Ig% 07/ 9 (E Journal 2011,
9 (2), 2092), literature for the active sub@ a&@lts m\%oht eed@be prted covering the
last 10 years prior to the submissio <<%»thls nex enew@doss@ In c@ where reliable and
adequate literature is found for flurtatene 1ts m olgta@un@ls li&@ture search, summaries
are integrated in the respective ses of. @ doc@ent & N @\
Q V TR
L % 9 S o
In addition, literature oldersthan 1&year inclfited fofdthe @mon and ubiquitous in the
environment occurring nédi oht§r1ﬂuc@tetl®md ( @wever these articles were not
evaluated according toﬁ abé@e mel%ned @ SA @ﬂan@@ Summaries are presented in the
respective sections il@e M@dom&nt @oqu@gwal %pomts extracted from these articles
will be used in the &k asg@\lem the 5 abol@f F presented in the respective sections of
the MCP document. o\@ @@ @ @ &
S SN

S & O & o

List of synonyms and&bdes @ Q" @)
@ 9 SN

Flurtamone is a compou% that fas ori lly @@foped by the Chevron Chemical Company. It was
purchased by Rhone-Poule 1cu e, W %h later merged with a division of Schering
Agrochemicals to form AVZ% Cr, Smen@» Aventis CropScience was purchased by Bayer to form
part of Bayer CropScience, the ent owner of flurtamone. As a result of this sequence, flurtamone
and many of its metabolites have a number of different codes associated with them.

The original code number for flurtamone was RE 40885 and for its metabolites the codes were also
RE followed by a five-digit number. In some reports there is a hyphen between the RE and the digits
(eg RE-40885). When the molecule was owned by Rhéne-Poulenc the compounds were given new
(RPA) codes. In addition, metabolites not previously identified were detected and these were given
RPA codes. When Aventis CropScience was formed the compounds were given another set (AE) of
codes. The AE codes continued to be used by Bayer CropScience except where studies conducted
since the molecules’ acquisition have resulted in additional metabolites (for which there was no AE
code existing). More recently Bayer CropScience codes (BCS) have also been used. The key codes
and standardized names for flurtamone and its environmental degradates/metabolites are summarized
in the table below. A full list containing structural formula, various names, short forms, codes and
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occurrences of degradation products is provided in Document N3. The physical and chemical
properties of the metabolites are given in section 2 of this this Supplemental Dossier.

Studies have been conducted with the radiolabelling in the three separate rings. These radiolabel
positions are sufficient to define the route of degradation of flurtamone. @
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Table 7-1 Flurtamone and its metabolites (including Aventis and/or BCS [a], Chevron [b] and
Rhone-Poulenc [c] codes)
No. Name, Structure Molecular formula Occurrence
IUPAC name molar mass & Major/Minor
CAS name, CAS number (if known) Other names / cody Compartment(s)
AS |FLURTAMONE C13H14F3NO°\x 1 o Actiszubstance
333.3 gm é@\ Q @@
a] AE B1¢B87 &Y @ S
BCSQD26JRYS" | O é\?
b] 8854y O 9
8PR35 D <§
€200%m1 S & A
al 201 Q¥and @ N
@94563 S N1 @
@ Tt nages ﬂurt@%ne § @@
. N QN N @
Name IUPAC: 5—Methylam1no—2-phenyl-4@ & & Ro @) &
trifluoromethylphenyl)-3(2H)-furanone \ O &@ @@ oi% @
Name CAS: 3(2H)-Furanone, 5—(metl@im)— © N XD @
phenyl-4-[3-(trifluoromethyl)pheny )- °\ °<\9 § @\ 2
CAS No.: 96525-23-4 o j\’ A O O &
MO1 [SM1/PM5/AMS %\" Y Y &R0, Minor in soil
@ S 319, mol'l\ (Aerobic soil — ‘trace’)
@ Q [a] B107@ Cereals, Sunflower
S > csf%ﬁ% Rat, Hen
JURE
Q@[c] Rp$02450
ka d thyl flurtamone
4 R name: flurtamone-
@ &7 |despothyl
Name IUPAC: 5-gafido-2-pihyl-4 48 @ Ny
trifluoromethylp D-3 —furzﬁ%)ne @ 9)
Name CAS: 32%)—Fur e, 5-d@ino-2- nyl-é@
[3-(trifluor yl)phetiyl]-, @ © . @
CAS No.: 9 25- NS @% N
MO02 [SM2/PM8/AM23 % X .0 C1oH10F3NO; Minor in soil/aquatic
< @&; ® 233.2 g mol! Aerobic soil — max.
oy [a] AE 0540067 . 4%
_CH, [a] BCS-AX71147 Sloi{)/photglylils .
CE N b1 RE 53285 4% in dark controls
’ H [b] RPA 591119 Water / sediment total
OH Lc] —max. 3.5%
o N 5 (1 Cereals, Sunflower
Name IUPAC: 2-Hydroxy-N-methyl-2-(3 Rat, Goat

trifluoromethylphenyl)acetamide

Name CAS: Benzeneacetamide, a-hydroxy-N-
methyl-3-(trifluoromethyl)-CAS No.: 143236-54-8

aka N-methyl-3-trifluoro
methyl mandelamide
Report name: flurtamone-
trifluoromethyl-N-methyl-

mandelamide
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No. Name, Structure Molecular formula Occurrence
IUPAC name molar mass Major/Minor
CAS name, CAS number (if known) Other names / codes Compartment(s)
MO03 [SM3/PM10/AM27 CoH7F303 Minor in soil :
220.2 g mol”! @@ Soil photolysis — max.
0] [a] AE 059236 S 0.2% irradiated,
N0.3% pdark ceggyrols
CE OH [a] BCS- A)j@ %?éb\ Cegeats, S wer
3 RE 54 o\@ 3, Hgg&oat
OH 5&\\ O S
a 3 Jaituro vl o < 9
Name IUPAC: 2-hydroxy-2-(3- n@ehc : ) <§
trifluoromethylphenyl)acetic acid é Reno @me RN @ © R°
Name CAS: Benzeneacetic acid, a-hydroxy-3- & q P e gg? b @§
) one-txfuoromethyl
(trifluoromethyl)- %Q Aelic & § @
CAS No.: 349-10-0 ] D O D
M04 [SM4/PM11/AM30 <2 A @§H5F @ Tajor in soil
%& S Foo @hol! 1 bic soil
. ol '’ ic soil — max.
Q & 9 Q 24.7%
Q Q7 |.xZalA 189
@@H § ) A [a] @S- A 70 Q@Soil photolysis — max.
% o
CF; S > @ GBCS- Y72 6@@ 3:8%
b Bodiunzsalt) N Water/sediment total —
Q @ 2 & R max. 4.1%
N & [b] RE$4488
Y Q @ Cereals, Sunflower
Name IUPAC: 3- Trlﬂuor@thﬂ&&w a&l1 ), [Cé))A 02@5 Rat. Hen. Goat
Name CAS: Benzoic a trlﬂ% romet@yl)- @§ C on a %viation: e
CAS No.: 454-92-2. © @ > @ $@ A
Sodium salt: @ N Q Redsht name:
Name IUPAC: @uorthyé&é&oate&P FMBA
CAS No.: 69R041-1 ~ @
MOs [SMsPMI2/ &y @ @@ > > CGHF0, Major in soil
& Q@ X @ 5& 114.0 g mol”! Aerobic soil — max.
R Q & & [a] AE C502988 (acid) 9-8%
) @) @ Q § BOS.ALS5845 Confined rotational
@ 9 © % [a] BCS- crops
F QO NS @ @ (acid)
F @ @ ©\ [b] none given
T & D [c] RPA 017503
Name IUPAC:  Tri oroa%uc acidgy (acid)
Sodiuv@luoroacetate [a] AE1046319
Name CAS: Trifluordacetic acid (sodium salt)
Sodium trifluoroacetate
CAS No.: 76-05-1 (acid) [a] BCS-AZ56567

2923-18-4 (sodium salt)

(sodium salt)

Common abbreviation:
TFA (or TFAA)

Report name:
Trifluoroacetic acid or
trifluoroacetate
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No. Name, Structure Molecular formula Occurrence
IUPAC name molar mass Major/Minor
CAS name, CAS number (if known) Other names / codes Compartment(s)
MO06 SM6 C7H6O2 Major in soil:
122.1 g mol™! @ Soil photolysis — max
[a] BCS-AG7 1. &7-2%
o) [b] none giv @@\ Q @@@
[c] RPA43 N 8RS
SR I S IS
ePOTARQAME: o\, Q XN
@ O PN
OH é}? Ben@it 301& ey ©
. S g @ @ @ R°
Name IUPAC: Benzoic acid Q NS S @ © @
Name CAS: Benzoic acid Q Q N S @
CAS No.: 65-85-0 VS &S D @§
M07 JAQM1 R M @‘in Aqueous
tolysis — max.
33.5%
HO,C X
IN :
aci N
Name IUPAC: 3—(2§gyla§%—4—w@%}phe ;é:@ §Q @é&
#,5-dihydrofuran-3-ydbenzagacid &) Q @
Name CAS: Ben@ acid$14,5-&§@ydro-©© N §
(methylamin@xo-@enyl&@rany]b O\QP @
CASNo: 14808160 & @ O]
MO8 [AQM2 ) v C12H1oF3NO, Major in Aquatic
257.2 g mol! Wgter —max. 7.8%
[a] AE 2093305 Sediment — max.3.6%

S

Name I[UPAC: 5-methy1an§-4-(3-
trifluoromethylphenyl)-3(2H)-furanone

Name CAS: 3(2H)-Furanone, 5-(methylamino)-4-[3-
(trifluoromethyl)phenyl]-

CAS No.: 96525-53-0

[a] BCS-BT61400
[b] none given
[c] RPA 591120

Report name:
flurtamone-desphenyl

Total max. 10.7%
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CA 7.1 - Fate and behaviour in soil
CA 7.1.1 - Route of degradation in soil %
CA 7.1.1.1 - Aerobic degradation . &@

N
The original aerobic degradation study in soil (_ 1993, @823@—1 an® %)

I 094, M-158348-01-1) demonstrated that ﬂurtamo @?s de 1010@&
processes, with 24 to 40 % mineralization after 100 days an —ext ues° 0
metabolites were observed: M04 TFMBA (3 trlﬂuoromet enz% md% was

4

detected as a major metabolite at 8.3 to 10.8 % and MO%@F oragsgfate
AE C502988 in the acid form) which was observed a&@n x@n of. 9&% stu @sed 5‘ two
agricultural soils, the compound labelled in only one@ng a fla exp@men§ dy @s@n
resulting in the possibility of significant errors a@eref@e wa t us @am 1S St@gj

discussed in a position paper Lowden, 2013 b N, stud@ repiRdy th deﬁ@mes are

presented below (along with a pilot study n@rwm@ avafﬁa»ble) °\
o - @ ‘\ @
& & &\ & & £
Report: KCA-7.1.1:48%0; 013{2 SRS
Title: An Assesgfuent o 19 tudxx onthe o ic St Degradation of
e
‘ a

Organisation:

Report No.:

Publication:

Dates of experimental @\I ot r@ ©©

work: &@ @ b N @

Guidelines: Q@apph@&le @ &Q @
Bt @

Deviations: relt @
2 LN
GLP/GEP @vot @ ica & @ Q

@ .
Executive Summm S § © R
This position paper reviews th ong @robic soil degradation study of _,

1993, M-158234-01-1 and %,
report that was not audited that g etails of the study. The soil samples were treated at a
rate equivalent to 325 g ha! usifi@flurtamone labelled in the trifluromethylphenyl ring. The
incubations conditions were those required by US EPA, namely a moisture content of 1/3 bar moisture
holding capacity and a temperature of 22°C. The duration of the study also conformed to US EPA
recommendations with samples being taken for analysis at intervals up to a year (366 days).

The study used only two agricultural soils, the third soil being an artificial soil (later discontinued).
The study design was experimental. Instead of individual flasks, each with its own set of traps, the
soil samples were placed on petri dishes and these were stacked on aluminium stands. The stands
were housed in vertical glass towers which were placed in a temperature-controlled room. Moistened
air was passed into the towers and after passage through the tower it was drawn through ethylene
glycol and potassium hydroxide traps. This design was quickly abandoned (never used again).


http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-158234-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-158348-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-158234-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-158348-01-1
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The unusual study set-up may have caused, or at least contributed to, a number of other defects in the
study. There was significant variability between replicate samples and a loss of mass balance at later
time-points. Some soil samples were frozen prior to analysis.

The behaviour of the artificial soil was very different from that of the agricult@ soils and it was
agreed by the EU peer review that the rate of degradation was excluded fr %nodelling Gjven the
major differences in the conduct of the study from a standard study (and @i:m lineQand t@
very different results obtained in comparison to those obtained from m&@rn elin %gdles@
concluded that, in addition to the artificial soil already excl@ fror@sk a&%sme%@he c@oam
and sandy loam soil should be also excluded.

Material and Methods © Q) § N
O & & &0 o
The original report plus addendum and the interim g@%n @ com@ensgﬁ’y re@ed. éé
@ Q @
Findi & N
indings . \@ &Q @Q @

(&

%

The reports showed that the study, which ranydr a yearywas €Q duct und e A c@tlons with
two agricultural soils plus one artificial soj e @%y setcd W&S@@ eri al an@pome aspects
gave the possibility of significant errors.(bhe s wa %t use@gm &m samples were
frozen and stored for a significant len@ of @prl @ana@s & ©@

9,

The results showed considerable véiie tion@weer@phca@s and 1@@ of rlal balance. The mass

balances (means of replicates) f@) > 90SRup to% days after t GILDi@%‘l a few exceptions) but

then fell below that level partied¥arly ifithe a ultur@oﬂs @ % e values were 77% and 78%
erl@

at study termination. A n%@r of idivid amples \ at fell below 90% prior to 42
days, even as early as on% ya ven@rs an c\}\: @ese @)Verles were very low (75%).

. SEEN PN
Conclusions &@ S Q § . \@ N

. : NS © :
This study is now over 20 @rs 0 d nu of defieiencies and some of the results are
questionable. Since ﬁr Spview @ihe éﬁod 1985°— 1998, standards for conducting soil metabolism
studies have been rai Mgm§iy ) artm@r dugqto the new guidelines published by the EU
(directive 95/36/E@ 99 %ﬁd b ECD@ECD €35t Guideline 307) published in 2002. Therefore
given the new studies ave@centl been c@pleted to the new standards combined with the
deficiencies of the previous stydyx wh mpa@ to the new standards as well as considering that the
data from this study fall Welémde@%’ DT@nge from the new studies that (conducted with both
C-phenyl and "*C-TFMP-la elled&%urtam@e, see table below) it can be concluded that this study is
not fully reliable. Thus in additiggdto the Speyer 2.2 soil already excluded from risk assessment, the
clay loam and sandy loam soil should be also excluded.
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Report: KCA-7.1.1.1 /02; JB.V. 1991a
Title: Flurtamone aerobic and anaerobic soil metabolism — Pilot Study
Organisation: :
Report No.: Chevron report number — None given
Bayer CropScience Document M-249325-02-1
Publication: unpublished
Dates of experimental ~ 1989-1991 (not stated in report)
work: @
Guidelines: The study was conducted as a pilo@fudy @ﬁ’
study. v\@ . O
Deviations: Not relevant @@9 >
GLP/GEP No & L @
S Q
Y S
SO~
& &4

Executive Summary °® S @Q N

& O g S
The route and rate of degradation of the he@de, amo@§ was fvesti
soil. The soil was incubated in the dark,@@ mog@ure co‘iﬁ%ﬁt eqiyalen

atm@bwit adiolab&lied ﬂ@@amone. Experiments
orr&%ellﬁﬁﬁn eit% he &Qnyl or trifluoromethyl

e f% ne rifig. Tredtment @s were equivalent to very
S Si% samgples wekem@r 0, 15, 28 and 42 days of
and %@ extr@ wer@ami by HPLC and TLC.

)
S
Flurtamone degraded at a @@id r@p@% @% ra ctivi@@{ras detected as '*CO,, indicating

the potential for rapid r&%krali@bn ofithe phegyd andsfur on@gs of flurtamone. Mineralization
of the triﬂuorometh@enyk@ w @mew slo ith @/0 detected as '*CO, after 42 days.
N O

Two metabolites were obs@yﬁ?ed: 1@ TFA, (@ﬂu rdwethylbenzoictrifluoromethylbenzoic acid,
AE C518919, RE 5448@71 the 1t) @1011 W, etecéas a major metabolite in excess of 20% and
MO2 RE 53285 (3—tr®orom@l—N—@thyl— dela@ide, AE 0540067, RE 53285 in the report)
which was obsew%a a m@imu4%. Q) ;&\7©
5 O
AN

S Y |
The route and rate of degra n of (@ herbt&\de, flurtamone (5-methylamino-2-phenyl-4-(3-
triﬂuoromethylphenyl)—3(2H)—fl§ne) whinvestigated in a US sandy loam soil (USDA

classification) under laboratory égriditions. The soil was incubated in the dark, at a moisture content

(/3 bar) under aerobic conditions at 25 &, afte
were separately performed with congound
phenyl rings or labelled at the S—p@ion
high field rates of between 6 an@.S k

incubation. The samples Were) ‘cralcté%>

Material and Methods ™ % @
<

equivalent to 75% of field capacity (Y5 bar) under aerobic conditions at 25 °C. In addition, the route
and rate of degradation of flurtamone incubated under anaerobic conditions was also studied. The

details of the aerobic metabolism of flurtamone are given here and those pertinent to the anaerobic

metabolism are summarized under point 7.1.1.2.

Aerobic soil experiments have been separately performed with radiolabelling in each of the three
rings; uniformly labelled in either the phenyl or trifluoromethylphenyl rings or labelled at the
S-position of the furanone ring. The radiochemical purity and specific activity of each radiolabelled
test item were 98.4% and 6.22 MBq/mg for [phenyl-UL-'“C]-flurtamone, 99.0% and 5.67 MBg/mg for
[trifluoromethylphenyl-UL-*C]-flurtamone and 98.8% and 5.88 MBq/mg for [furanone-5-'*C]-
flurtamone.
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<§@

Characteristic N o N «Yalue ;\\\? & ’
Origin (country) X 1Y 2 QU @
Location © 2> . Y Grgtaville, Nssiss
miswco 0 9] & @ & F
. % N9 3 N
Silt (%) IS &© @) R
Clay (%) L o T O o 12O
Textural Class (USDA) & ¥ «0 & 9D Sandgloam
pH @}”’ N \\@ (@% @U @5
Organic* (%) O & & [ & S @09

Cation Exchange Caphcity M34/100&) N o O sl
Moisture Contenta ¥ badiPh) & A .
Bulk Density28NL) o0& SRS NG 1.43
A T or @on no@eﬁne%g N
S RN
Soil samples were incu@ed und®r statfg condifigls in BOmeter flasks equipped with traps for the
collection of volatil anic€pmpo (pogsprethadbung) and CO; (sodium hydroxide). Aerobic

conditions were m@ﬁtaine(@y co&é@ctior}& (@each@sk to a low pressure oxygen supply.

Treatment. Soil sampleg%’SO g)yere \3@@11% 1@@ biometer flasks. Three sets of 16 were prepared.
Aliquots (87, 89 or 90 uL) ano@olut@ of the three radiolabelled forms of flurtamone were
applied to soil samples. This procedyre, dufgpg which treatment checks were made, gave application
rates of 8 to 10 ppm, equivalent@ to 7.5 kg/ha.

Sampling. Single soil samples of each radiolabelled test item were taken for analysis after 0, 15, 28
and 42 days of incubation.

Sample processing. The soil samples were extracted at ambient temperature three times with
methanol followed by three further extractions with 10 mM calcium sulphate solution. The volatile
organics were extracted from the polyurethane bung using methanol. The extracts and post-extract
soils and traps were radioassayed. Soil bound radioactivity remaining in the soil was greatest in the
soil treated with [trifluoromethyl phenyl-UL-!*C]-flurtamone. Extracted soil residues of the final
time-point from this radiolabelled experiment were further extracted with acidic or alkali solvents.
The soil residue was further extracted with either acidic methanol followed by 6N hydrochloric acid,
or with 0.5N sodium hydroxide followed by 20% sodium hydroxide.
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Quantitative analysis. Radioactivity extracted from soil and in the volatile traps was quantified by
liquid scintillation counting (LSC). Following extraction soil residues were air dried, ground to a fine
powder and the radioactivity remaining unextracted quantified by combustion and LSC.

Qualitative analysis. Methanol extracts were pooled and concentrated by rotag%vaporation prior to
analysis with authentic reference standards by reverse phase high perform: liquid chror&tography
(HPLC). Selected methanol extracts were analysed by normal phase thi er¢ atog@phy (@C)
and liquid chromatography mass spectrometry (LC/MS). Selgcted cal i@h s te s

et aghjes wee

analysed directly, without concentration, by reverse phase N Q

SIS
The HPLC system used comprised a Beckman Ultrasphe@DS@ colurfgy conr@t ed to&\/ Diode
Array detector (set at 276 nm) and a Radiomatic Flo—O@’r o@@c’cto&@eta r@l @) w@uﬁ
solid cell. The solvent system was a gradient of 1% §1c a &m wat%r and m acet@itrile
in water. Retention times of standards were dete@'med b de@tlon Q @§ @@

TLC was carried out on silica gel 60 F254 plat@EtS of % ples@

these plates which were then developed in cb@ofo /acetic ‘&cld (9 §%r
drying the plates were exposed to X-ray f@ sQ t@ the oact@ areg, 1d @ocated Sample
spots were co-chromatographed with un@ellec@t&ndar{s The@la ndar ere X ahzed under UV
light and their locations compared Wfkl&%os he (@)actl@reas Q @

Mass spectral data were obtained Fln@a u@upolé%mass sf}e@ctron@?r equipped with a Vestec
701A Thermospray LC-MS 1nt hq %ro% graphs; % ond§®ns were as described above.
The mass range covered m/z —650 :ﬁm @ at10 as a@ved e ‘filament on’ with the
source block at 260°C. U the ndlt@a all com ds @nerest exhibited protonated
molecular ions (M+1). dltl&‘hfmany the @&165 sl@’ved ficant daughter ions, which

served to confirm the@nuﬁ@m é . @ @

Findings A & @ @ & @

The day zero mass bala 1n $ &exper@nt r d from 80.7 to 98.3% for the three
radiolabelled studies. he dist@butio radl@twlt@s percentage of recovered radioactivity in day

zero samples are s arlz bﬁs 7. 1@ "2 to @QI.1.1-4. The mean recoveries were 88.7% for
g la d fhif amon@Z 9% for phenyl ring labelled and 110.1%

soil treated with furano £
trifluoromethylphenyl ring lab d. Bexdistril@fion of radioactivity was similar in the phenyl and

furanone ring labelled experigaents, \@% 1nc®1ng amounts of carbon dioxide and lower amounts of
extractable and unextractable so§1dues @ith time in comparison to the trifluoromethylphenyl ring

labelled experiment.

Table 7.1.1.1-2 Distribution of radioactivity following treatment of aerobic soil with
[furanone-5-1“C]-flurtamone (as % of radioactivity)

Time % of radioactivity
(days) Methanol CaSOq4 Total Ul‘lextrgcted Cfu‘b.on Total
Extract Extract Extracted | Soil Residues Dioxide
0 95.6 2.6 98.2 1.7 0.0 100.0
15 75.8 3.0 78.8 9.2 43 92.3
28 45.5 3.9 494 11.9 17.0 78.3
42 44.8 34 48.2 13.6 22.3 84.1
Overall Mean 88.7
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Table 7.1.1.1-3  Distribution of radioactivity following treatment of aerobic soil with
[phenyl-UL-“C]-flurtamone (as % of radioactivity)

Time % of radioactivity
(days) Methanol CaS04 Total Unextracted Carbon Total
Extract Extract Extracted | Soil Residues @ide
0 96.1 1.8 97.9 2.1 O 0.0 . [ ¢ 100.0
15 73.8 32 77.0 9.9 é}? W@ | © 9599
28 62.3 1.6 63.9 53 @ @ﬂz N
42 58.8 2.6 61.4 D 11.6 > N0.2 ) LB
Overall Mean NYEENERN Ao 2329
NP SN~
& & & § 8
Table 7.1.1.1-4  Distribution of radioactivity following tr eng &rob' il wi@ & éf
trifluoromethylphenyl-UL-'*C]-flurtamone (as % of radioactiv s
| Viphenyl UL-4C}- (s%ofrieilly & & D ©
. ool radiactiviy o @y &
Time y KU ted" b C > Total
(days) Methanol CaSOq4 . @)tal nextyacte a@m @ Tota
Extract Extract oBxtractgd> | Sof esid@ %@Me N
0 92.4 42 K7 946 SN 33@ [ N0.0 @ 100.0
15 89.2 109 AR LI 42 R I 1L 111.2
28 83.3 113¢7] 946, A A ¢ 112.3
42 69.1 13% & 82«4@3 2281 & @2 116.7
\éverall@‘éan RN R oY 110.1
N )
Extractable radioactivity was qua at1v§ the & 11 ex%%ts an(@creased with time, with a
corresponding increase in the 1g&ls of, tra t dy&®and ¢agbon dioxide detected. In the
phenyl and furanone ring lab grlmee a rbon ide detected reached 20 and
22% of applied radloactlv y th d ") @ nc , \@ in the trifluoromethylphenyl
ring labelled experimepiggnly 6§f th initial r act Vi a Lhneralised to carbon dioxide.
Virtually no volatile nico@ cts @ere d any e radiolabelled material throughout
X
the study. gé IS @ & @
In the phenyl and furan@ ring elle& er1 s wi 0 to 60% of applied radioactivity remained
extractable after 42 d ed with 80% @uoromethyl phenyl ring. Methanol extracts
removed the maj 0@ ity i 1 1no@ ree experiments. Calcium chloride extraction
removed a maximurn of, 4% 1@ @ yl an@ranone ring labelled experiments and up to 13%

in the trlﬂuoromethylphenyl rigg\|abeed exper@yient. The levels of unextractable radioactivity were

also similar in the phenyl a rano &fabell@expenments (11.6% and 13.6%) and higher in the
trifluoromethylphenyl ring la el@pem@nt (28.1%) by 42 days.

The acidic and alkali treatments &1 post-extract soil from the 42 day samples of the
trifluoromethylphenyl ring labelled experiment showed that an additional 10% could be extracted with
acidic conditions and an additional 15% with alkali conditions. The acid and base extracts were not
analysed further.

Flurtamone was the principal radiolabelled component detected in all three experiments.

In the trifluoromethylphenyl ring labelled experiment levels of parent accounted for 87% of applied
radioactivity at Day 0 and declined to 33% of applied radioactivity at termination of the study at 42
days. In addition to parent material, two metabolites M04 TFMBA (AE C518919) and M02
3-trifluoromethyl-N-methyl-mandelamide (AE 0540067) were identified by radio-HPLC and LC/MS.
Confirmation by radio-TLC was also obtained. M04 TFMBA was detected at a maximum of 20% in
the trifluoromethylphenyl ring labelled experiment. The position of the radiolabel in the other two
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experiments meant that this metabolite would not have contained a carbon-14 atom and consequently
it was not observed using radiochemical detection methods. M02 3-trifluoromethy-N-methyl-
Imandelamide was observed as a minor metabolite (maximum 4%) in the trifluoromethylphenyl ring
labelled experiment and was also observed in the furanone ring labelled experiggnt. It was not
observed in the phenyl ring labelled experiment due to the position of the coa—14 atom.

The results from the characterisation of the radioactivity in methanol ext@ of orom@xe @@@
trifluoromethylphenyl ring labelled experiment are presented jn Table &@1 S @1&: ca s te
extract of the final time-point from this experiment, which c&med@% %@e 1n1‘g@rad1%§iv1ty,
was analysed and found to contain M04 TFMBA. Apprm@fatelg\? % 0 d&%’[lVl the

aqueous extract was identified as this metabolite. In ad entr n o%@met 1 ex{aagts
noticeable in the final time-point, led to distillation onQ M into tra n ro
evaporating. This information was used to adapt %thra@‘l and@ncen&@tlon @eedur sed for
later studies and for the anaerobic portion of the y. Q K© b @

O X

@
o et R i : S
Table 7.1.1.1-5 Characterisation of radloact§ ollowi@)) trea t of bic, ith @

trifluoromethylphenyl-UL-4 urta@ne (ag%o of r ctivi
@ P N
ey Beof radieactiviDas O 9
Time N2 é ™ MO@ @ Mo2
(days) Methanol Extract Fhafamore = riﬂuo@meth@S trifluoro—N-methyl-
§’ S ([ IS benfgic acidy mandelamide

w

0 92.4 R S @2 O 2
15 892 & | @D 86  xn, 9 12 1
28 83.3Y KNS 1
42 Q" & B LS K~ @f 4

. O Y > S . .
In the phenyl ring labe]l@gg expe nt a' tw e onlﬁlgm t component detected in methanol
extracts of the final t \poio ile i®the fuysadone,rfgg experithent a small amount of N-methyl-3-
trifluoromethylmand ami@ere @erved@l addi@ to t

Flurtamone degraded at@%pld @m g&ﬁlth @port Tso value of 28 days.

Conclusion: @ @© ©§ @
Flurtamone degra(%’ at ﬁld ra sa 9021 1 incubated at 25 °C and 75% of field capacity
@
i

(%5 bar) under aerobic cotrdition pt @2 0 0 e radioactivity was detected as '*CO», indicating the
potential for rapid mineralizatfeh 'of t§hen nd furanone rings of flurtamone. Mineralization of

the trifluoromethylphenyl rin Was§)mewl@g slower with 6% detected as "*CO, after 42 days.

Two metabolites were observedsyl04 TFMBA which was detected as a major metabolite in excess of
20% and M02 3-trifluoromethyl-N-methyl-mandelamide which was observed at a maximum of 4%.

The DTso value for the degradation of flurtamone in sandy loam soil incubated at 25 °C was 28 days,
assuming first order kinetics.

Report: kca-7.1.1.1/03; || G . 20122

Title: [Trifluoromethylphenyl-UL-!C]-Flurtamone: Aerobic
Metabolism/Degradation in Four European Soils.

Organisation:
Report No.: EnSa-12-0469

Bayer CropScience Document M-442039-01-1
Publication: unpublished

Dates of experimental 9™ November 2011 to 29" June 2012
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work:
Guidelines: OECD 307, EU 95/36/EC, EC 1107/2009, OPPTS 835.4100
Deviations: None
GLP/GEP Yes @@
o\& ° &
Executive Summary @§ @ Q @@
&
The biotransformation of [triﬂuoromethylphenyI-UL-14C]-ﬂu@mone s SE@ in @%Eur an

Q,

soils. Due to the fast degradation and the high mineralizatgo\\a@of th§ mp , th dy v@
terminated after 87 days of incubation. Flurtamone was @lled @ nomifil rat 1000Qe/kg soil

(dry weight), corresponding to a field rate equivalent 0@7 5 g/l@ % @9 @ éf
The test system consisted of Erlenmeyer flasks equlﬁed raps the 0 ecti J@ C d

volatile organic compounds. Samples were anal , @ 15, @36 8T@Rys of
incubation. At each sampling date, the soil sa \ extra 1mes mb emperature
and once by hot (microwave) extraction. C rgamc ol ext 2o%éonce ed and

analyzed by TLC to quantify the test item, ell @ns tr, orma @n p @g resentatlve
extracts were additionally analyzed usm§é sec@ chroQa ogragly o‘jj (v mi@)d (HEQ -f\

The test conditions outlined in the }, prot@ol Wer&mam %@e @%@gh trtgﬁe study. Mean

material balances were 98.6, 98.0 7 and97. 7° the phed 10ac ty Extractable

14C-residues decreased from 96 9, a d95.3% of AR @ AT«-@) 13.1,11.7,13.1, and
11.8% at the study end (DA ) Th&mo of t st 1t§ tracts declined from 96.3,
and at the end of the study. Both

95.0,94.3, and 94.8% of/&
flurtamone enantlomers edg@smlar (@rada
The half-life of ﬂuﬂ&%@ne W@alcul@d by#bes 1ne@s accordlng to FOCUS (for trigger

evaluation) as 13.2, 12.8 1@@ and @” da%@mgle é@t or@SFO)

Besides the test item, tw@haj o@nsf tlogductéere detected in the extracts. M04 TFMBA
accounted for up to 1 , 15. @ 8 andQ4.7% apphgd radioactivity (AR). The amounts of
trifluoroacetate ( @ache to 4@ 5 5 o&@and 4.9% of AR at the end of the study.
Furthermore, three o@grad@n pr@ucts ing up to 3.1% of AR were characterized
according to their separatlon ce LG @ e sum of the non-characterized minor
transformation products dldW exce@ 2. S‘V AR.

The NER increased from 0.8, 1.3 and 1.2% of AR at DAT-0 to maximum values of 36.0, 34.8,
41.8 and 36.6% of AR and decli d already slightly to 33.6, 32.9, 37.2 and 33.9% of AR towards the
end of the study.

A further characterization (fractionation into humin, humic acids and fulvic acids) was shown for all
four soils for samples taken at 59 days after treatment. The maximum amounts of *CO, were 51.5,
55.1,51.1 and 52.0% of AR at study termination. Volatile organic compounds were not formed in the
course of the study.

The test item was rapidly degraded. The high amount of formed carbon dioxide as the final product
indicates a complete mineralization of flurtamone in soil.
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Materials and Methods

Test Material:

[Trifluoromethylphenyl-UL-'*C]-flurtamone, radiochemical purity > 99%, Bat% no.: KML 9073
Test Design: o\&@

N
The metabolism of flurtamone in soil under aerobic conditions was inve@i@ted@ ur %g@cult%@

soils at 20°C. The soil characteristics are listed in the followi%page. &S °\@’ &

@ N 0\\ SN
The soils were collected from agricultural areas of Germangaind w3 takq%ﬁresh f@‘h the@d. A
few days before starting the study, the soil was sieved tg @parti \1ze of @ m@Sub@enﬂy the
soil moisture was determined by drying aliquots of the@pils aet\@)Sog.trap ater&as add to
adjust each soil aliquot to 55% of the maximum wat@ old@capa@%. T %/eig§f all ,\‘g
vessels were recorded and the samples were pre@dlibr@ at ab@ly 20§C<©1n the @tk fogihree days.

forghh
. . O <
The incubation systems were static systems a@w ns1®l of me)@ﬂas 00 with 100 g
soil (dry weight equivalent) for each samplj 'nter@l. Th%ﬁ%sks @e clogdd with @p attachments,

which were easily permeable for oxygen, trﬁgmg@mnt d so@me{@adsm@g%n of COzand a

polyurethane foam plug for adsorptlcln olagg rga comp&unds. &© @

An application solution with a concﬁg}atio@ ap@%ﬁhate«&’l OQ 85 L vi’@g)repared. 1 mL of this

was applied drop-wise, by use of @icr@ ach @equi&%ated @ sample. Dose checks

ctte,
were taken during the applicati proc& . 1\@‘[ bolitg,identh;g@ples were also prepared.

These were in case of the neggpsity for, additi @il amgynts tggtab ¢s for HPLC-MS/MS analysis.
These samples were treate@ an e&gert@’ ate @t, in iy’ event@vere not required).
N N

Water loss due to evap@ion f@h the%gil wa tern%e by w&ighing the sampled flasks without
the traps on each pr@ing@. If %stary@le ev? rat%@)rtions were replaced.

@
Y

S N
¥y 5 Fs

2,

Q

” s
X
0



B . Page 20 of 178
sayer) Bayer CropScience

5 2014-03-14
Document MCA: Section 7 Fate and behaviour in the environment
Flurtamone
Table 7.1.1.1-6  Properties of the soils used in a guideline flurtamone aerobic soil study
Parameter Result/Value
Soil Laacher Hof Dollendorf Laacher Hof Hoefchen
AXXa 1I Wurmwiesg@ Am Hohenseh
Geographic Location! Monheim am Rhein Blankenheim Monheim a}‘r@%in Burscheid
Soil Taxonomic Sandy, mixed, Fine-loamy, nixed, Loamy. @ed, ‘;\° Loa mixe
Classification (USDA) mesic active, frigid @ %\@p Tesic o, @&
Typic Cambudoll Typic Eutrudepg . Typée gud@? Ar&@ f
Map Reference N 51°04.65° N 50°22.90@) §51° ;%28? @g\%\l 513Qe01°
E 06° 53.52’ E 06° 43, T 06° 5N E 6.33’
> A
Textural Class (USDA) Loamy sand Lo/@\i@g f’i@ Sangy Loam CQ\? @@ﬁ loarp\\f
Sand (% 78 Y N N5 O 1958
and (%) Q N N & @ 9@
Silt (%) 16 %QG § ¢ 288 €§ @
Clay (%) 6 L 5 ﬁ@ g}\\Q o i)
pH in CaCl> (1:2) 6.2 NEEN OC@‘ &.3 @U ® 6.5
pH in water (1:1) 6.5 §§ Q & Q55 o P 67
pH in water (saturated paste) 6.6 @)Q <§7 4 @ & 5.5\@ % 6.8
pH in KCI (IN) 60 & D 1Y 1O AR \(@ 6.1
Organic Matter (%) 3.1 \@ ESJ @ @ Q&as ] ©@ 2.8
Organic Carbon (%) g S > PRI e 19N 1.6
Cation Exchange Capacity @) Q& 3 é @ @ 2o
(meq/100g) N 2 ., % e’ o
Water Holdi i N % S
ater o f‘“g Capacity @Q 109, \@ % QQ‘ \%6,9 21.0
at pF 2.5 (%) O SN & o
i i 0 &) > N 4
Maximum Water Holding o QB @ 79.3 @Q 60.2 51.8
Capacity (%) N N N A N S
Bulk Density NN N N
N1 1 @ 1.1 1.12
(disturbed, g/cm?) & é é% @ &@\0 ?&@ 3
Soil Biomass at: %\eg @YQ %\ ég ' v
0 days ©© 756 & @ 3080 213 668
36 days @ (S @ © 6 268 349
121 days v @ & G T 334 477

!in North Rhine-Westpﬁalia,‘%many%v @ \@
Samples (in duplicate) were AR at § 3, 7@@, 22,36, 59 and 87 days after treatment. The
corresponding trap attachme;%s werg colle to determine the amount of '*CO, and organic volatiles.
At the respective sampling dates, e soil samples from each flask were extracted completely. The
extracts were analyzed by LSC and TLC within three days. HPLC analysis was performed within a
maximum of four days. After analysis, the extracts were stored cold. The trap attachments containing
soda lime and PU foam were processed within about three weeks. Bound residues were analyzed by
combustion and LSC within four weeks after sampling. A further characterization of bound residues

was performed within about five months.

Soil biomass measurements were conducted using the substrate-induced initial respiratory response
(SIR) method.

For soil extraction the entire soil amount of each test vessel was transferred in a centrifuge beaker and
extracted using a mechanical shaker. The extraction procedure comprised an extraction with 100 mL
acetonitrile/water 80/20 (v/v) followed by two extractions with 80 mL acetonitrile/water 80/20 (v/v)
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both at ambient temperature. These extracts were combined and radioassayed. . The final extraction
used 80 mL acetonitrile/water 50/50 (v/v) with microwave heating to 70°C. This was then
radioassayed.

The residual radioactivity (bound residues) in freeze-dried, homogenized soil@% determined by
combustion of three aliquots (approx. 1 g) of each sample followed by L he bound regidue in soil
(DAT-59 samples) was characterized and fractionated into humin, humlc§ 1V1c £ by @
addition of sodium hydroxide and subsequent precipitation o%e supe ant hy hlor

Volatile organic compounds possibly contained in the foam@ﬁu ex ﬁ@ked bk1 th
ethyl acetate. Aliquots of the extracts were submitted to &C reme@’ Chr atogr
analyses of the PU foam extracts were not performed, @%’ausg: co&@ned @ e Agu’? all

test systems.

o a9 s
For determination of '*CO,, the soda lime contan@’ in they¥ap a meg(s @was disgolved@n
hydrochloric acid. The liberated CO, was absa@d @&spem@ n/ sc&lau& ocktail and
radioactivity was measured by liquid scmtlll%%n comnting. @ N

X @
Prior to chromatographic analysis, the co&nd PNG owa‘vbe§ rgan@ xtra@ere blned Aliquots

were concentrated and radioassayed to@ th&d ete atio reco ots of the
concentrates were analyzed by TLC&\ the @mentr%@ed ts S% d K T-0,7,22,36,59 and
87 were additionally analyzed by @C &

For TLC analysis aliquots of t e@%es of the e ts W spo @n silica gel plates (Si60,
F254, 20 cm x 20 cm Merc ing cauton%@c appl or e pl ere developed with ethyl
acetate/2-Propanol/water ﬁ:ﬂﬁ\ /Vplat amb 1th<§%olvent saturation. The
distribution of radloac zone th la es wi§meagur Bio-Imaging Analyzer (BAS
2000, Fuji Co.). Ra ?@:tlveﬁ@lons (@the t @ ified using the software package AIDA
(Raytest). The quantificati of th t itei@and t&@egrq@lon products in the extracts was
calculated based on the ﬁlbuﬂ 3yof th C—s ant the amount of radioactivity in the extracts.

The assignment of theS»LC p@s to tkdtest itQy and@ﬁ transformation products M04 TFMBA and
MOS5 TFA was do@ cor@aring &r sepas tiono@ances with the separation distances of
radiolabelled flurta 0ng®’04 TEMBA M 5®A. The radiolabelled test item and the
radiolabelled reference items @ ap in séarate lanes onto each TLC plate. All minor
transformation products we@ arac@lzed a&ordmg to their separation distances.

One HPLC method was used to rm the qualitative and quantitative TLC results. The system
comprised a Purospher Star RP18=e (Merck), 250 x 4.6 mm; 5 pm column connected to a radioactivity
detector fitted with a solid cell and to a UV detector set at 254 nm. The mobile phase was a gradient
of 1% formic acid in water against 1% formic acid in acetonitrile. A second HPLC method was used
to isolate the flurtamone fraction from the application solution and from representative concentrated
soil extracts. This used the same column as the first method but a gradient of ultrapure water against
acetonitrile. An additional method, a chiral HPLC method, was used to analyze the ratio of the
flurtamone enantiomers. This used a Chiralcel OD, 250 x 4.6 mm; 10 pm column and an isocratic
mobile phase of heptane/ethanol (90:10, v/v).

The electro-spray ionization MS spectra (ESI) were obtained with a LTQ Orbitrap XL mass
spectrometer (Thermo, San Jose, CA, U.S.A.). The HPLC instrument used for chromatography was
an Agilent HP1100 with a Nucleodur C18 Gravity, 3 um, 250 x 2 mm (MN) column. The mobile
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phase was a gradient of 0.1% formic acid in water against 0.1% formic acid in acetonitrile. The flow
from the HPLC column was split between a UV-detector followed by a radioactivity detector (Ramona
Star) and the MS spectrometer.

Findings @@
R
The DAT-0 extraction efficiencies were 96.9, 95.2, 94.9, and 95.3% of ap@d ract1V1 (AR)@
)

The test item was stable under the conditions of extraction and accounte@r 9 9
94.8% of AR in the combined organic soil extracts at DAT- O@"ohese rSsults deqionst %hatg@

extraction method was well suitable to extract the compoulq@rom @soil ﬁ@rlx rec@ws of
radioactivity after the concentration step were exemplarlééeter d an@vere % ol

v
samples. &© O\\@ Q@ @

A good selectivity and reproducibility demonstrated“tie T§1hty @@sepa tion ?§Jant
N
bindd

the TLC method. The TLC limit of quantlﬁcatl e pe th ddyorganic
extracts was < 1% of radioactivity applied to t ate (,2% g@ HP[@ €Co -checks
gave mean recoveries that ranged from 96. 74% 02.2% tor théJour W% sho at no

radioactivity was lost during analysis. @Q . Q @

S i S @ <
Recoveries of applied radioactivity fro®samp WCI’C&tWGC §9% an@ 0"/@ all soils at all time-
points. No time-dependent tendenc&%s ob@wed foRthe ‘E’a%reco ovgritie study period,

demonstrating that no significant @oact di s@ted fiqm the fsks 0@@5 lost during processing.

The amount of formed *CO, i ase%@&adil durin entig&Btudy § %od. At the end of the study,
87 days after application, bet@ren 5@15 and % w uant as carbon dioxide. No
significant amounts of volﬁ @ic c@und Kere d ted Qhe polyurethane foam of the trap
attachments (values beji@®< 0.1 %01 A&a all s@ph At the end of the incubation period
the recovered radioag¥ity in¥Qe extras harea@ =13.1% of AR. Non-extractable '*C-
residues increased froi 0. &;ilb 3,1 @ d 1.2% of A@t DA Q\. to maximum amounts of 36.0, 34.8,
41.8 and 36.6% of AR % T- 3 s DA& chrﬂz@ already slightly to 33.6, 32.9, 37.2 and
33.9% of AR by the end of t AT The n@dn recoveries and distribution of applied
radioactivity are sho@ n thQOHOV@g tab@ . §

Table 7.1.1.1-7 RX.ver %@1 dnst%tmn@@ apph@'adloactivity in Laacher Hof AXXa soil

. @ @ appi@radioactivity at days after treatment:

Fraction D Q\J

0 i? 1 3 7 15 22 36 59 87

A |

Carbon dioxide n.a. 08 069 | 289 10.3 19.9 35.1 443 51.5
Organic volatiles n.a. " 0.1 0.1 0.1 0.1 0.1 0.1 <0.1
Total volatiles n.a 0.2 0.7 3.0 10.4 20.0 35.2 44.4 51.5
Ambient extract 95.4 96.4 89.2 82.1 62.2 48.1 22.8 12.2 10.4
Microwave extract 1.6 2.0 2.5 3.7 43 43 43 3.1 2.7
Total extractable 96.9 98.5 91.8 85.8 66.6 524 27.1 15.3 13.1
Non-extractable 0.8 3.0 7.0 11.6 20.7 28.2 33.6 36.0 33.6
Total recovery 97.7 101.6 99.5 100.4 97.6 100.7 95.9 95.7 98.3
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Table 7.1.1.1-8 Recovery and distribution of applied radioactivity in Dollendorf II soil
% applied radioactivity at days after treatment:
Fraction
0 1 3 7 15 22 36 59 87
Carbon dioxide n.a. 0.1 0.7 2.8 13.8 20.3 30 453 55.1
Organic volatiles n.a. <0.1 0.1 <0.1 0.1 <0.1 |, K\Loljl <0.1 <0.1
R N =7

Total volatiles n.a 0.1 0.7 2.8 139 20.3 @©36.7 @\ 4539 5%@

Ambient extract 93.3 91.0 87.0 78.9 60.8 820 25y | |

Microwave extract 1.9 3.1 2.8 3.8 41 RIS

Total extractable 952 | 941 | 898 | 827 (.\, .5 L 293 7136 € 117

- % Ko
Non-extractable 1.3 4.1 7.5 118 @206 Gv27. 3ol 31 r@ &S| 329
Total recovery 96.6 98.4 98.0 97.3,Q 99&@ 10187 0 s@s 7
N2
Q W &

Table 7.1.1.1-9 Recovery and distribution of appli@’adic
AN

@ny %@achg@

of Wu&vles§

Fraction n " %:pp :gﬁu Vlt};g%s:égez@ @ =

Carbon dioxide n.a 0.2 J@Q O .2 r\@ss N 385 @Q 413 51.1
Organic volatiles n.a <01 | 1 @‘}6.1 & 01 @ 01 Q o é@ 0.1 <0.1
Total volatiles n.a 0.1 "RN7135Y 54\ 1680| 28 | .38 | 413 51.1
Ambient extract 933 94.@ 850 | 19 | 408 [ 25 | Nis 11.1 10.4
Microwave extract 1.6 &{@ m“ SBo | Q35 @ 49 @9) 33 33 2.8

Total extractable 949 | 2 |{F15 N 774 & 50.20)] 34>] 171 14.4 13.1
Non-extractable L1 AV 3.9 als 105 1740] 3R | A 418 40.0 37.2
Total recovery 95.9Q) 1%@ 99 | B8 | Jds [N | 9715 957 | 101.4

<

actlv@ in Hoefchen Am Hohenseh 4a soil

é@trib ion of @mdr

Fraction o) 0 ‘V@)hed r@oact&fﬁ%ﬁﬁat days after treatment:
| @ |3 &7 O 2 36 59 87

Carbon dioxide S ¥ [Pos § 23] 95 182 | 351 48 | 520
Organic volatiles p~ na. @ 0.1 @\é 0.10 ?%gu 0.1 0.1 <0.1 <0.1 <0.1
Total volatiles nay | 0 | gp [oa 9.5 183 | 351 | 448 | 520
Ambient extract 936 | Q6 877 «[O7838 59.1 46.0 229 11.1 9.6
Microwave extract 17§26 P 30 % 4.4 43 4.4 32 2.6 2.2
Total extractable 95.3 962)| 9.9 | 832 63.4 50.3 26.1 13.7 11.8
Non-extractable 1.2 @ 7.8 12.7 24.2 31.3 34.7 36.6 339
Total recovery 96.5 | 100.0 | 99.1 98.3 97.1 99.9 95.9 95.2 97.7

n.a = not analyzed (Tables 7.1.1.1-7 to 7.1.1.1-10 inclusive)

The results of the fractionation of unextractable residues from the 59 day samples into humin, humic

acid and fulvic acid are shown in the table below.
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Table 7.1.1.1-11 Distribution of unextractable radioactivity in humic substance fractions
(as % applied radioactivity)
Soil Humin Fraction H;:::ccﬁ[z:d F:‘lr‘::t:):d Total
% AR %AR
(% AR) (%AR) (%A§@@ (%AR)
Laacher Hof AXXa 12.9 7.8 1% - &5
Dollendorf IT 16.0 7.2 &N Y Sue @
. . ﬁ «% N B ?/(w
Laacher Hof Wurmwiese 14.7 124 s &%2.5 o LO7 @ 39@
Hoefchen Am Hohenseh 17.8 9.1 @J} /r@ 9 Q,i\\ S %\\7
N

&2
Flurtamone was rapidly degraded. Besides the test 1te o m transf@nat1®r0f§ ere
detected in the extracts. M04 TFMBA accounted for @ 012 @ 5 ‘ 2’ and % 0 fie
amounts of M05 TFA reached up to 4.6, 5.5, 4.9 an(Q R at%@ end ofthe s g&
Furthermore, three minor degradation products rggghing yR¥o 3 l@of ere clfgracter
according to their separation distances in TLC, @e sumq of the —ch@cterl inog @
transformation products did not exceed 2.5%Q¥ AR. Re blo&gﬁsfom@wn uﬁa@e is
summarized in the following tables. Q . <§ . @ @ @ @@

A
Table 7.1.1.1-12 Biotransformation of ﬂ% on@Laach@ Hof A@@a so@nder @blc conditions
Vo

oy, ag@d radlo%ethlty ays %I%ztrez@rft

O

Compound

0 ENEEN y &5 Q\f 5 36 59 87
Flurtamone 963 | @& &@% RN @@7 33487109 52 45
MO5 TFA nd. | ad . 0.5 @ 0.9@§ 1.@ &) | 34 3.8 4.6
M04 TFMBA nd. @ 15@Q> ;@;@ %\953 Y o 6 5.9 0.9 0.5
Ul n. X 0 1.6 0.8 d d.

& | OES LIS nd | »
u2 & @@4 96 008 gy 24 Y 22 1.9 15 | <LoD
U3 An.d. 4\ d o, 02 N 0.”3@} 44@ 0.5 0.7 0.9 n.d.

n
Sum of minor mets. | < LQI@’ <L@) &@ @ | W 1.5 23 22 0.7
Total extractable 9y | 88 | o8 | L858 Yvee | 524 | 271 153 | 131

Carbon dioxide Qa [ - @ 0.6 L7294 103 199 | 351 [ 443 | 515
Organic volatiles @~"na. @ 019 01G7| & | ol 0.1 0.1 0.1 <0.1
7,
Non-extractable 0@ 3| gy Qo 20.7 282 33.6 36.0 33.6
Total recovery 97.7 .6 @9.5 o, ©100.4 97.6 100.7 95.9 95.7 98.3
n.d = not detected & n.a = not an: Ved , < = L@%than limit of detection

v
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Table 7.1.1.1-13 Biotransformation of flurtamone in Dollendorf II soil under aerobic conditions

% applied radioactivity at days after treatment:
Compound
0 1 3 7 15 2 36 59 87
Flurtamone 95.0 90.5 78.9 65.7 419 314 16 49 33
MO5 TFA n.d. n.d. <lod 0.7 1.3 16 |37 4.1 5.5
> =
M04 TEMBA n.d. 2.7 7.8 12.4 15.5 14.1 @Q 9.7\\:7 N LIQY 04
Ul n.d. 0.5 0.9 0.9 07 _ 0@ ni@, A & .
U2 <LOD | <LOD | 05 0.8 28y i§ | Qs : R0.8
U3 n.d. nd. | <LOD | <LOD wgg . QOD @0.5 \@?’o.s &y nd
Sum of minormets | <LOD | <LOD | 0.9 L6 J@08 gy o6 P 2390 1 Q]| 07
T
Total extractable 95.3 94.1 89.8 82.7 § 65&4@ §\% %@@ Ql@s Q@"J
Carbon dioxide n.a. 0.1 0.7 Z.Q @ é{g, IS i 5.3 i 55.1
Organic volatiles n.a. <0.1 0.1 @21 @@’1 @70.1,0%0.1 ?’ <0J@y <0.1
Non-extractable 13 4.1 75 18 g \\20.6/@&% 273 318 gi&@ 329
Total recovery 96.6 | 984 | 980} 973 99&”| 1 | 9% | 38 | 997
n.d = not detected & n.a = not analyzed , < LOD =x§s than@ut of tion @7 "\w) @
O & § & &
@ & © N
S Lo 16 urp e i
Table 7.1.1.1-14 Biotransformation o@tam@ in Laa H\ url&) se % der aerobic conditions
IS (\\ Co» e
%, applie oacti at da ter tr ent:
Compound @ p d,%gf{/ @ @ O—— Q@n
0 K V7 o, 15 & 2] 36 59 87
Flurtamone 943 3936 | 8250 680 38Q°| BMYP| 54 3.5 32
Q D 2
MO5 TFA nd &Y nde o0 K | B @@.4 46 4.6 49
MO04 TFMBA n X [ 2 Q@}?fs B9 §§ 3.9 1.1 <LOD | 04
Ul D Q6 [QVs o o0, f@? 0. sz, 1.0 n.d. n.d. n.d.
U2 N2 03y 05g] O] &7 12 3.1 25 1.0
U3 nd9 0| < | & %ﬁ%ﬁ 0.8 0.7 09 | <LoD
Sum of minor mets | < 1'SD @@f K @.1 Q1.1 25 0.9 1.6 0.8
Total extractable [ 949 |(96.3 | V875 774] 502 | 334 | 171 144 | 131
Carbon dioxide =~ na @ 0.2\@ 1.7 §> 16.2 283 38.5 413 51.1
Organic volatiles ndy | <OY | @t Al 0.1 0.1 0.1 0.1 <0.1
Non-extractable QY OoM02 :F170 [ 302 | 402 [ 418 | 400 | 372
Total recovery 95.9 N 1004 T 99 @ 99.8 9.8 | 1019 | 975 957 | 1014

n.d = not detected & n.a = not analyze@OD Less than limit of detection
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Table 7.1.1.1-15 Biotransformation of flurtamone in Hoefchen Am Hohensee soil under aerobic conditions

% applied radioactivity at days after treatment:
Compound
0 1 3 7 15 22 36 59 87
Flurtamone 94.9 92.6 81.7 63.5 32.8 17.8 g@ 4.5 4.0
MO05 TFA n.d. n.d. 0.4 0.8 1.1 18 |37 43 49
\J =
M04 TFMBA n.d. 1.9 52 13.0 21.1 24.7 @Q 12.4 @\ 1. 2@ 0.5@
Ul nd. 1.3 1.9 25 27 7@ 0y | nd ;
<o k4 N,
U2 <LoD | 03 0.7 1.2 28y iig s;\s M\\?@\\:l : :?Qdﬁ
U3 n.d. nd. | <LOD | 04 gg?f &7@.3 “§ 05 @ 0.6%@4 n.d.
Sum of minor mets <LOD n.d. 0.5 1.4 N @1.1 @ 1.8 @, Og\ 1.@ 0.7
Total extractable 95.3 96.2 90.7 83.2,Q 63&0@ N 2 8y 8
Carbon dioxide na. 0.1 0.5 2R :? gg@z &\:ﬁ.l S8 (7520
Organic volatiles n.a. 0.1 0.1 @ @\\2 | 5@ 1 0701 ?’ 0. %{gy @] 0.1
Non-extractable 1.2 3.7 78 27 4 W2 OGN 31k, [ 45| 36 33.9
Total recovery 965 | 1000 | 991} 983 S 97& Wy | 9 |3, | 917
n.d = not detected & n.a = not analyzed , < LOD @s than@ut of @:non @\7 @) @@@
The data for flurtamone were evaluate%@:ord dgto F$US gu@ehne d thgsbest-fit kinetic model
was chosen on the basis of the chi-sqiafed c@denc 1teg1 nd V@al s@ment. The results are
summarized in the following table@ @ °\@ \
Table 7.1.1.1-16 Flurtamone DT nd D@Qﬂl“@&?ﬂll%@ﬁf alc ¢ \ lons
@ Tso Q W) Visual Chi? Error
1 @ 1T
Soi ! y§ iﬁ@ el 4@ (d)§ N@M) Assessment (%)
Laacher Hof AXXa @ Loan@ L BP0 T (1R |40 Good 3.5
O >
Dollendorf IT | im © sy |, @.8 . 424 Good 3.1
Laacher Hof Wurmwicde @dy lo@a &0 @ 10AQ 35.6 Good 5.0
Hoefchen Am Hohenseh {2 Silt 1&? N @\{*’ 323 Good 4.4
s & & &
Conclusions @ @) @ @@ §
N @ N : : o
Flurtamone is raplx desQyd fed 11@11 under aero@” conditions, with a high degree of mineralization.

Both enantiomers show simila a%gra n boel@lour. The major metabolite is M04 TFMBA
(maximum 27% in any soil)@ﬁ TEY is fo@d to a level of about 5% AR after 120 days. All other

degradates are very minor. % 404
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Executive Summary

The biotransformation of [phenyl-UL-'*C]-flurtamone was studied in four European soils. Flurtamone
was applied at a nominal rate of 1000 pg/kg soil (dry weight), corresponding to a 375 g/ha field rate
equivalent. Due to the fast degradation and the high mineralization of the cor@und, the study was

terminated after 59 days of incubation. 0\& N° o
The test system consisted of Erlenmeyer flasks equipped with traps for 011 on of @2 andgib@

volatile organic compounds. Samples were analyzed after 0, b&, 7, 1&;22, .'\\:‘ d 598ays 9@

incubation. At each sampling date, the soil samples were e@&cte ce t@ at aptbient tgigperature
and once by hot (microwave) extraction. Combined orgaéé soil edtracts &ggre ¢ ntrat§Fand
analyzed by HPLC to quantify the test item as well as @tranﬁ atiod@rodu, Re enta@ef

c | Tathatiods
extracts were additionally analyzed using a second @ma@aphlc@ﬁthod O). @ @

L O >
The test conditions outlined in the study protoco@re u‘@amoug@u t%e dy. Q\'L an

material balances were 98.1, 99.8, 97.9, and 98@ of ap;@@ adidictivity

14C-residues decreased from 101.9, 99.3, 98®nd 9@ % of at@ -O@ﬂ,
i 1 fr

7.5
the study end (DAT-59). The amounts of@tesg i©h in, t@ex‘cra@ de§ 0@01.1, 98.5,97.6,

and 97.9% of AR at DAT-0to 4.1, 3.7, 4 and@ﬁ of@ at thgyend ofPie studyy” Both flurtamone
enantiomers showed similar degradat beh@ur. @ ) Q& . @
9, % ‘\

X N
The half-life of flurtamone was c lated@ the b@ fit kiqetics d’@@rdin%\o FOCUS (for trigger
evaluation) as 10.3,11.3,9.4 a S5d singleNirst Quder, SF@? N

& N
Besides the test item and a 'am nf of c%%n d'(@%e 0 C?nino@xﬁtabolites (of which there
were several) were detect@ hg @kimppihimo fa @ e mpigbolite in any soil at any sampling
time-point accounted Q3% 0@. & L
& NG N
The NER increased/ﬁ@ O.'@l, 0Land 0.8%9 of A&t DA®0 to maximum values of 33.6, 32.2,
37.5 and 38.4% of AR ap@%chn@reight@@o 3165318, 33.4 und 34.9% of AR towards the
\ N

end of the study. @ Q@ @ ©

© K
A further characteri@m (frona i @into @in, ic acids and fulvic acids) was shown for all
four soils for sampigs tak 59 ?s aft r@eam@i. The maximum amounts of *CO, were 57.4,
64.0, 57.7 and 58.0% o at %1 y tegmatioﬁ\@olatile organic compounds were not formed in the
course of the study. > K

o N
The test item was rapidly degraded%The h#gh amount of formed carbon dioxide as the final product
indicates a complete mineralizatfgh of flurtamone in soil.

Materials and Methods

Test Material:

[Phenyl-UL-'“C]-flurtamone, radiochemical purity > 99%, Batch no.: KML 9124
Test Design:

The metabolism of flurtamone in soil under aerobic conditions was investigated in four agricultural
soils at 20°C. The soil characteristics are listed below.
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Table 7.1.1.1-17  Properties of the soils used in a guideline flurtamone aerobic soil study
Parameter Result/Value
Soil Laacher Hof Dollendorf Laacher Hof Hoefchen
AXXa 1I Wurmwiesg@ Am Hohenseh 4a
Geographic Location! Monheim am Rhein Blankenheim Monheim arr@gein Burscheid
Soil Taxonomic Sandy, mixed, Fine-loamy, nixed, Loamy. c@xed ‘;\ Loa mlxed@
Classification (USDA) mesic active, frigid @ mesic
Typic Cambudoll Typic Eutrudepx Typée gu%@ Ar&@ f
Map Reference N 51° 04.65’ N 50°22.90Q) §5 K 1%@:61’
E 06° 53.52’ E 06° 43 @ 06°(%5’ @7 @6 33
Textural Class (USDA) Sandy loam Clay I&f}ﬂ f,“ SaA Loam CQ\? @@ﬁ loarp\\f
Sand (%) 77 @’/ \\ @ 53 Q@ < > 23@Q
silt (%) 14 %Qs § ¢ 308 § @
Clay (%) 9 < 3 | © O P @
pH in CaCl> (1:2) 6.1 D % OC@‘ &.7 @U @Q’ 6.1
pH in water (1:1) 63 §§ . & Q49 o P 63
pH in water (saturated paste) 6.3 @)Q . <§7 .20 @ & 5.6@ % 6.3
pH in KCI (IN) 59 G| N 69y O @ \(@ 5.8
Organic Matter (%) 34 \@ @K)) LE) 2 8 ©@ 3.1
Organic Carbon (%) 2 (\E} f/§ﬁ’ {% %Qz.z N 1.8
. . ~N N\ =4
Cation Exchange Capacity 6 Q& UZI.S é :@\ 1&@ 17
(meq/100g) N Q> |, % e’ o
Water Holding Capacity @Q\' 1 7K Q@ @ S \% 23 239
at pF 2.5 (%) O %‘* SN @ o
- - &
I(\j/laxm_lumOWater Holding o @%.2 § oL Y @@ 612 52
apacity (%) N N N A N S
Bulk Density &V N %\\) S @“g @ 1.13 113
(disturbed, g/cm?) é @ @ & ?&@ ’ ’
Soil Biomass at: °\eg @YQ %\ ég & v
0 days O L2615, 4970 1034 1258
35 days @ @© 3© <§ 6 297 437
78 days v @ & G el 217 378

!in North Rhine-Westpﬁalia,%many N @ \«@’

The soils were collected fro ricu 1 areg of Germany and were taken fresh from the field. A
few days before starting the%dy, soil P s1eved to a particle size of <2 mm. Subsequently the
soil moisture was determined by@ ng aliquots of the soils at 105°C. Ultrapure water was added to
adjust each soil aliquot to 55% of the maximum water holding capacity. The weights of all test
vessels were recorded and the samples were pre-equilibrated at about 20 °C in the dark for three days.

The incubation systems were static systems and consisted of Erlenmeyer flasks (300 mL) with 100 g
soil (dry weight equivalent) for each sampling interval. The flasks were closed with trap attachments,
which were easily permeable for oxygen. The traps contained soda lime for adsorption of CO; and a
polyurethane foam plug for adsorption of volatile organic compounds.

An application solution with a concentration of approximately 100 mg/mL was prepared. 1 mL of this
was applied drop-wise, by use of a micropipette, to each pre-equilibrated soil sample. Dose checks
were taken during the application procedure. Metabolite identification samples were also prepared.
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These were in case of the necessity for additional amounts of metabolites for HPLC-MS/MS analysis.
These samples were treated at an exaggerated rate (but, in the event, were not required).

Water loss due to evaporation from the soil was determined by weighing the sampled flasks without
the traps on each processing day. If necessary, the evaporated portions were r@ ed.

Samples (in duplicate) were taken at 0, 1, 3, 7, 14, 22, 35 and 59 days afte@eat te The&,
corresponding trap attachments were collected to determine the amount me% ﬁes
At the respective sampling dates, the soil samples from each figgk wer&extr it co %ely The
extracts were analyzed by LSC and TLC within three days@LC %&%s per@n 1n a
maximum of four days. After analysis, the extracts wereéé)red é%ap at enf{ontaining
soda lime and PU foam were processed within about t]@e weeks: Bo resi wer gnalyz&by
combustion and LSC within four weeks after sampl@ @er cl@acterlz%ﬂon o@oun §3 dues
was performed within about five months. R @ @ @

Soil biomass measurements were conducted u he ébstrat@“%uc nltlalgnra&r response
(SIR) method.

For soil extraction the entire soil amount@% }g&%@ Vessé%vas t@sfen@@ a cifuge beaker and
extracted using a mechanical shaker. "@e extragdon @dur priged an exggaction with 100 mL
acetonitrile/water 80/20 (v/v) follov&ﬁ“by tvx@extrac s w&% 0 Qc %@le/wa‘[er 80/20 (v/v)
both at ambient temperature. Thegsextragts bing( and rédidass The final extraction
used 80 mL acetonitrile/water 58850 (V/ 1th {1 row&geat' 0 7(@ his was then

radioassayed. @ @ \%

The residual radioactivity ¢ un(i @@clu ¢ rie &&)mo ed soil was determined by
combustion of three aligé@ts (a x I ) of eac@sa % llo§ by LSC. The bound residue in soil
(DAT-59 samples) @harai’@rlzed @i o@w ateek oh , humic acid and fulvic acid by
addition of sodium hKydroxm@a d eque@pre é tlonz;@)e supernatant with hydrochloric acid.

Volatile organic compo@s po, ly ri%med@he f(éﬂ plugs were extracted by shaking with

ethyl acetate. Allquo f the Kracts @ere s 1tted@ LSC measurement. Chromatographic

analyses of the P m exgFacts w, not Pbecause they contained < 0.1% of the AR in all
Ui gt ot ieforelod

test t

est systems. % @ \@@7

For determination of '*COs, th@s da L«r co t&led in the trap attachments was dissolved in
hydrochloric acid. The hbe% C 2 orbed by a special absorption/ scintillation cocktail and
radioactivity was measured by li scmtl ation counting.

Prior to chromatographic analysis, the cold and microwave organic extracts were combined. Aliquots
were concentrated and radioassayed to allow the determination of recovery. Aliquots of the
concentrates were analyzed by HPLC and the concentrated extracts sampled at DAT-0, 7, 22 and 35
were additionally analyzed by TLC.

The HPLC method to separate and quantify the test item and its metabolites used a system that
comprised a Purospher Star RP18-e (Merck), 250 x 4.6 mm; 5 pm column connected to a radioactivity
detector fitted with a solid cell and to a UV detector set at 254 nm. The mobile phase was a gradient
of 1% formic acid in water against 1% formic acid in acetonitrile. The assignment of the HPLC peak
to the test item in the application solution was done by co-chromatography using the ['*C]-reference
substance. Within routine chromatograms of the concentrated combined extracts, comparison of
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retention times in different chromatograms was used for the assignment of the HPLC peaks to test
item and the transformation products. The quantification of the test item and its degradation products
in the extracts was calculated based on the distribution of the HPLC - zones and the amount of RA in
the extracts. )

The electro-spray ionization MS spectra (ESI) were obtained with a LTQ ttrap XL mas

spectrometer (Thermo, San Jose, CA, U.S.A.). The HPLC instrument usg§ifor ¢ Xlatog@phy @

an Agilent HP1100 with a Nucleodur C18 Gravity, 3 pm, 250 x 2 mm @\I) G @ﬁm @%

phase was a gradient of 0.1% formic acid in water against O@ forngs amkd\acetq@ﬂe

from the HPLC column was split between a UV-detector @ﬂ’owe cti ete@ (Ramona

Star) and the MS spectrometer. ®y?
O\@»

Q @
For TLC analysis aliquots of the concentrates of the@rac@ﬁre s ed on“&g@ late
F254, 20 cm x 20 cm Merck) using an automati§phca‘§ he ppates w deV ed @%thyl

acetate/2-Propanol/water (75/20/5, v/v/v) ina p t sqJv t sat@tlon
distribution of radioactive zones on the plate %@s meéired @ﬁg a Imag Q gg An er (BAS
2000, Fuji Co.). Radioactive regions on the3racks s¥ete qu@tlﬁed ftwase package AIDA

(Raytest). The quantification of the test ané@he é atio @;:1 the@raots was

calculated based on the distribution of tﬂ@e TL the @munt Y ad10@@v1ty in the extracts.

The assignment of the TLC peaks @ﬁe tes@Qfem @ don % comg%@mg t%;r separation distances
Wlth the separation dlstances of olab@d ﬂu@mone e ra@) abe est item and the
\}* applt@@m sefigrate 1 s ont 'J%S plate. All minor
transformation products we ara mzed ord @0 theg f@p 2Q0n distances.
@éé)ho L Q}

Findings 2 @

The DAT-0 extract&@ﬁcw& we@lOl @ 3 &@ gﬁZ% of applied radioactivity (AR).

The test item was stable u the @dmor@of ex ion accounted for 101.1, 98.5, 97.6, and

97.9% of AR in the con&d org ;‘9‘ dic s xtra ~. DA/{ These results demonstrate that the
extraction method waswell s@le toé&tract mpSAnd from the soil matrix. The recoveries of

radioactivity after the ncen@htlon @p we xelp 1ly determined and were > 90% for all but one

of the samples. V @ @ @ @

A good selectivity and reprod@lhtyﬁ’nonst@ed the suitability for separation and quantification of

the HPLC method. The HP imit @ quantication (LOQ) for a single peak in the combined organic

extracts was < 1% of radioactiviﬁ@plied ®the plate (0.1% AR). The HPLC recovery-checks gave
2.6 to 102.7% for the four soils, which showed that no

radioactivity was lost during analysis.

mean recoveries that ranged fro

Recoveries of applied radioactivity from samples were between 90% and 110% for all soils at all time-
points. No time-dependent tendency was observed for the total recovery over the study period,
demonstrating that no significant radioactivity dissipated from the flasks or was lost during processing.

The amount of formed '“CO, increased steadily during the entire study period. At the end of the study,
59 days after application, between 57.4 and 64.0% of AR was quantified as carbon dioxide. No
significant amounts of volatile organic compounds were detected in the polyurethane foam of the trap
attachments (values being < 0.1% of AR at all sampling intervals). At the end of the incubation period
the recovered radioactivity in the extracts had decreased to 4.9 - 7.1% of AR. Non-extractable *C-
residues increased from 0.7, 1.1, 0.9 and 0.8% of AR at DAT-0 to maximum amounts of 33.6, 32.2,
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37.5 and 38.4% of AR at DAT-35 and declined already slightly to 31.0, 31.8, 33.4 and 34.9% of AR
by the end of the study at DAT-59.

The mean recoveries and distribution of applied radioactivity are shown in the following tables.

Table 7.1.1.1-18 Recovery and distribution of applied radioactivity in Laacher ﬁ AXXa soil

Fraction % applied radioactivity at days after t@enz %° (\& V@
0 1 3 7 1 [ & BN | &

Carbon dioxide na. 0.8 3.0 97 249 D 36| 47 o374
Organic volatiles n.a. <0.1 <0.1 <01 2y <00 & | @01 gy=<ol
Total volatiles n.a. 0.8 3.0 9 7@\) @.7 ;\$ 47 9(.§Qb 57.4
Ambient extract 100.1 953 85.5 g@\’ . Q17 §@ 25.7 @§ 12©

Microwave extract 1.8 24 2.6 Qo D 2T 260 | & [Yis
Total extractable 101.9 97.7 881 & BN 4@ | (B3 Q137 gy 11
Non-extractable 0.7 3.2 93 Q) 10°] &Y L 3 E} 369 310
Total recovery 102.6 101.6 10454 b (G54 o 95069 T 955

n.a not analyzed Qj) @“ @ & o\@ @@@
. .
Table 7.1.1.1-19 Recovery and dlstrlbutloncélv a radigactivi olle rf I
y o pp@' igactivity @ o
%\% ap@ﬁ ragl&glwtyi@)ays af@treat’@t.

Fraction NZ &
0 r S D7 7 | R 35 59
Carbon dioxide na | QO pR36 X 1LY B | 4 49.0 64.0
Organic volatiles na K<01 Y <0@y @ Qo1 N<o1 <0.1 <0.1
" =/ &)
Total volatiles na Q0L (\@fi L2450 384 49.0 64.0

Ambient extract 9%2@ 29 |4 §§ 094071 4© 29.4 15.0 5.7
Microwave extract | ‘&F [ O27 A 287 %% S 24 13 1.4
Total extractable @9.3 RN 7Y | w3 [@4s4a 31.8 163 7.1

Non-extractable 1.1@ @ 5N 15.0 &} 23.0 28.7 322 31.8

Total recovery 1Ry | 4839 | 003 988> | 959 98.9 97.5 102.9
n.a not analyzed Q Q Q\'
SRS @ O >

Table 7.1.1.1-20 R@ery @? dlst ion 0 fgﬁphe@ ioactivity in Laacher Hof Wurmwiese soil

S

Fraction A @) — pp:‘ikg%wactlwty at days after treatment:

N A :”\\ 7 14 22 35 59
Carbon dioxide n.a. lé\ %4 10.7 24.0 393 48.7 57.7
Organic volatiles n.a. @@f) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Total volatiles n.a. A1 34 10.7 24.0 39.3 48.7 57.7
Ambient extract 96.9 93.2 80.9 63.7 39.5 18.8 6.8 43
Microwave extract 2.0 2.8 2.7 33 2.9 2.6 1.6 1.6
Total extractable 98.8 95.9 83.6 67.0 42.4 214 8.3 5.9
Non-extractable 0.9 4.7 12.5 204 28.9 36.6 37.5 334
Total recovery 99.8 101.7 99.5 98.2 95.3 97.4 94.5 97.0

n.a not analyzed
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Table 7.1.1.1-21 Recovery and distribution of applied radioactivity in Hoefchen Am Hohenseh 4a soil

% applied radioactivity at days after treatment:
Fraction
0 1 3 7 14 22 35 59
Carbon dioxide n.a. 0.9 32 11.7 28.6 830G 496 58.0
Organic volatiles n.a. <0.1 <0.1 <0.1 <0.1 QO&U <0.1 <0.1
- 5 g S
Total volatiles n.a. 0.9 32 117 28.6 &0 \@\49.6 Q 8%
1 R
Ambient extract 97.0 953 84.5 64.9 32.8 @154 QP 6.%/ g
Microwave extract 2.2 2.9 2.9 32 19726 &7 2] & [
Total extractable 99.2 98.2 87.4 68.1 é?” 3507 W% | Q6 & 49
Non-extractable 0.8 4.0 10.6 19 By |93 L3sa] 349
. G0
Total recovery 1000 | 103.1 101.3 @ 960, N 979D 958 G
n.a not analyzed Q NS é’) &\ S \&
N Q

The results of the fractionation of unextractable dues fdm t dayssd mpl%fﬁ h ’ , humic
acid and fulvic acid are shown in the table bel?@«z. é @@ é’ @ @
@

R Y S N oD
Table 7.1.1.1-22 Distribution of unextractabl@ 1oa@ty l@mlc s@s’tanc@\@ctlon@as % applied
radioactivity) é@ N o %@ (é&p)
& (e Q
& . ) ——
Soil Humiﬁ@ctio@ﬁ % t’lz uyiy@ @t Vals éc@ Total
AR Q7| e YA & (%AR)
@ S CPARY N (AR
Laacher Hof AXXa @u 14.(@;\2 ] X~ ég&g @9 N @TJ 31.1
Dollendorf IT N 8y @ &5 O] k2 317
Laacher Hof Wurmwiese x{@flj A @@ﬁ &@%}/8.0 N @% 10.4 333
O O N N\
Hoefchen Am Hohenseh 2N 18.0&0 p@ 7.@ ,{f© 9.9 349

&
o \& \4 N
Fl ] 2, B te@Tour (% i
urtamone was rap@egg\ e&dles th@st lt&‘\ our Q'; or degradation products were

detected in the extract¥ an aract@ed ac@rding&@thei ~giention times in HPLC. The maximum
amount of a single tran: atio odu@as 2 8% of A@ soil Dollendorf II, DAT-22). In addition,
several very minor mega litere d%ﬁted. ¢ir suffddid not exceed 4% of AR. The
biotransformation o®rtam@e 18 S@lmari n th@llowing tables.

O N
Table 7.1.1.1-23 Bi%ans@n@atio&urt«%mne i@acher Hof AXXa soil under aerobic conditions
A

ﬁ @ ap}&@ radioactivity at days after treatment:

Compound

o] O S 7 14 22 35 59
Flurtamone oL | )8 [ Gss 68.2 39.0 212 9.7 4.1
Ul nd. |04 0.3 0.5 1.1 1.2 1.2 1.1
U2 <LOD 0.3 0.4 0.7 0.6 0.4 0.4 0.3
U3 0.3 0.6 0.5 0.7 0.6 0.4 0.4 0.3
U4 <LOD 0.2 0.3 0.4 0.3 0.6 0.2 0.2
Sum of minor mets 0.3 0.3 1.0 2.7 2.6 4.4 1.9 1.4
Total extractable 101.9 97.7 88.1 73.1 444 28.3 13.7 7.1
Carbon dioxide n.a. 0.8 3.0 9.7 24.9 36.7 47.9 574
Organic volatiles n.a. <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Non-extractable 0.7 32 9.3 15.9 26.1 30.3 33.6 31.0
Total recovery 102.6 101.6 100.4 98.6 95.4 95.3 95.2 95.5

n.d. not detected  n.a not analyzed
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Table 7.1.1.1-24 Biotransformation of flurtamone in Dollendorf II soil under aerobic conditions

C a % applied radioactivity at days after treatment:
ompoun
P 0 1 3 7 14 22 35 59
Flurtamone 98.5 96.6 84.6 67.8 432 2439|125 3.7
Ul 0.2 0.3 0.4 0.6 1.1 297 1.1 1.5
U2 <LOD 0.2 0.4 0.4 0.3 @.”4 N02 & 026
U3 0.3 0.6 0.8 0.7 07 @07 gF 0 8
U4 <LOD 02 0.3 04 O 05 | @& (&3
Sum of minor mets <LOD 0.5 0.7 2.4(9 2 @ @\\f-9 &’ 13
Total extractable 99.3 98.5 87.2 % @4 ,)“@3’1.8 > 16.3(§ 7.1
Carbon dioxide n.a. 0.9 36 | O1 445 7 384999 2490 .
Organic volatiles na. <0.1 <01 Q01 <0x| P | &1 Fol
Non-extractable 1.1 44 95 15| 26 «B7 0322 @ 318
Total recovery 1004 | 1039 | 1008 | @85 | SH59 o, 989V 91&@ 102.9
n.d. not detected n.a not analyzed <LOD = Less th@imit (@&%ction&w @ @\ @))
Table 7.1.1.1-25 Biotransformation of ﬂurt&e in@ache@%f W@Wie@ il unerobic conditions
(Cf) R =) X
. @% app@ raq‘i@ivity 2 ( Mys af/t\@%eatm@\“:
Compound 0 hAEIRS) 7 N 14 Y | 35 59
&o ?9 @ D %
Flurtamone 97.6 o4 ) A2 Y 63%\)& 3R &3 4.6 2.4
Ul nd. 1§02 @% 03 X &N @ﬁ% NG 0.8 0.8
N M O
U2 nd. N 0'4» & | 07 QP\\U 0.4 h\\ﬁ 02 0.3 03
U3 ¥Q & QP V@ 06 §° W@ 0.4 0.2 0.3
U4 é\y @13 ] ) 0.3 ((,§P 0.Q @ 0.3 0.3 0.2
. T, 4 \\ N
Sum of minor mets @66 @@ 128y 1O | @ N 2.3 2.2 1.9
Total extractable A\~ 98.&0] 98¢, | 836 [¢ype7.0 0 424 214 8.3 5.9
Carbon dioxide 26 | o Q34 @ 107°5] 240 39.3 48.7 57.7
R . N € ?‘W
Organic volatiles A, @Z 0.1g |~ < OK\@ < <0.1 <0.1 <0.1 <0.1
- D O
Non-extractable 09D 4701 1S | Qo4 28.9 36.6 375 334
Total recovery o 998 | 1087 | CPs5 {982 95.3 97.4 94.5 97.0

n.d. not detected n.a 1}1>0t an@red Sy @@& \@@’
Table 7.1.1.1-26 Biotransformw of @mo Hoefchen Am Hohensee soil under aerobic conditions

c A %@plied radioactivity at days after treatment:
ompound D

0 [ovi 3 7 14 2 35 59
Flurtamone 97.9 95.7 84.8 63.4 30.1 14.8 4.7 2.5
Ul n.d. 0.6 0.6 0.6 1.4 0.7 1.0 0.9
U2 n.d. 0.3 0.3 0.3 0.3 0.1 0.1 0.1
U3 0.4 0.6 0.7 0.8 0.6 0.4 0.2 0.2
U4 0.3 0.2 0.4 0.4 0.4 0.3 0.1 0.1
Sum of minor mets 0.6 0.8 1.0 2.6 2.7 1.3 1.4 1.1
Total extractable 99.2 98.2 874 68.1 354 17.6 7.6 4.9
Carbon dioxide n.a. 0.9 32 11.7 28.6 43.0 49.6 58.0
Organic volatiles n.a. <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Non-extractable 0.8 4.0 10.6 19.3 32.0 373 38.4 349
Total recovery 100.0 103.1 101.3 99.2 96.0 97.9 95.6 97.8
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n.d. not detected  n.a not analyzed

The data for flurtamone were evaluated according to FOCUS guidelines and the best-fit kinetic model
was chosen on the basis of the chi-squared confidence criterion and visual assessment. The results are
summarized in the following table. )

@
Table 7.1.1.1-27 Flurtamone DTso and DToo values in soils under aerobic condi S o &
R 2
Soil Soil Type Kinetic DTso DTo@ al é hi E% r
Model (d) @ % ssmesf D @
Laacher Hof AXXa Loamy sand SFO 103@ @2 N Go%%)) /@.8
° N 2
Dollendorf IT Loam SFO 145 U@\ﬁs o & d 7 17
Laacher Hof Wurmwiese Sandy loam SFO (\33;\%4 q j)@’ 3 1{\@ ﬁ@0(1 D 3&%0
. w ~
Hoefchen Am Hohenseh Silt loam SFO ((\% 8.5(\ /;\x @ & Goo% @7
. Y & O 2 &
Conclusions Q Q (& > @
$

yneralization.
egradation of the

phenyl ring. @ é}\? & S
CA 7.1.1.2 - Anaerobic degradatioﬁ\@ b@ @ Q& . @
75:7-1)

<2
S
In an anaerobic study (Simmonds @ Bur&@M @9 M§l 838 ﬁ% ucted to the old EU
guideline, in which treatment w; ade@an alrmy a% oblcggte %gmﬁcant degradation of
flurtamone was observed. A studyydesi to -. et cu @t nes was conducted and is
le,

presented below, along w pllO & ﬁyn evigQsly av
“'@@ @ &
\

Report: &@ Ké:2

Title: & \) i§ 1 metabolism — Pilot Study
Organisation:

Report No.: % Cheyag 3 ; ~= not given
QY B -249325-02-1

Publication: ©
Dates of experimental ?$ @?ated @por‘[)

(no

work: \

Guidelines: @udy @as conducted as a pilot study prior to conducting a full EPA
st A N

Deviations: Not ap@able

GLP/GEP No

Executive Summary

The route and rate of degradation of ['*C]-flurtamone, uniformly labelled in the trifluoromethylphenyl
ring was investigated under anaerobic conditions in a US sandy loam soil (USDA classification).
Each sample was treated with an aliquot (97 uL) of an ethanolic solution of radiolabelled flurtamone.
The application rate was not stated. Treated soil samples were incubated in the dark under aerobic
conditions for 30 days, at a moisture content equivalent to 75% of field capacity (V5 bar) at 25 °C.
After 30 days air was displaced from the sealed flasks by the introduction of nitrogen. All flasks were
incubated in the dark at 25 °C and anaerobic conditions were maintained by connection of each flask


http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-183875-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-249325-02-1
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to a low pressure nitrogen supply. The flasks were incubated under anaerobic conditions for a further
42 days (92 days in total).

The soil samples were extracted. The extracts were concentrated and examined by HPLC. Only
parent and the metabolite M04 TFMBA were detected and it was concluded t@no unique
metabolites were formed under anaerobic conditions. °$ . IS

. S & O &
Material and Methods % @7& % @
The experimental details of the samples pertinent to the ana ic p %n of® Sm@ e Sul i
here while the remainder of the study is described under 7 /Q&@ ;@é% \@’ é@’
The route and rate of degradation ['*C]-flurtamone, u @mly ]@@’lled i@the tr1@oron@ Iphegyl
ring was investigated under anaerobic conditions in loa% 1 (U&A cla@lﬁca‘[ . The

radiochemical purity and specific activity of the tes item dé@m M@ng @
Treated soil samples were incubated in the dar:,]&@der aQlec 0@%1&019@%& 3s a&@nomture
content equivalent to 75% of field capacity (& bar) at 23 °C. Quil saigpies mncu under static

conditions in biometer flasks equipped wigh\taps r%@he C@CUO@ Volati@ orga@s compounds
(polyurethane bung) and CO2 (sodium h&droxi Aft r%’O da)@lr wasytisplaggd from the sealed

flasks by the introduction of nltrogeno @ 11 @cubat@g in th@ark at@ °C and anaerobic
conditions were maintained by conggetion ach to a%w p;@ure n@gen supply. The flasks
were incubated under anaerobic&@dmo@for a ays @ days@otal)

Treatment. Each sample was &ated v&@% an @uot @Q%ML) @n e@ohc solution of radiolabelled
flurtamone. The apphca‘u% te wa¥lot s @

Sampling. Samples of sgi} wer $ft%ken g&snaly@fte @nd @ays anaerobic incubation.
Samples from the 30@ t1m mnt wee not@orted

%
Sample processing. The s %am tract @gt am@nt temperature three times with
methanol followed by ﬂ@e furt @ext 10 \@ calcium sulphate solution. Prior to adding
methanol to the soil s@ples sodl@q hyd ate and water were added to improve

extraction of the ollt 4 dgxted @r aer@m conditions. Extracts and post-extract soil

%d @ \@
Methanol extracts were poole@ ntrai&@oy rotary evaporation prior to analysis with authentic

reference standards by rever%phase gh pe?%rmance liquid chromatography (HPLC). The pH of
methanol extracts was adjusted @ 6 to @y the addition of concentrated sodium acetate prior to
concentrating to prevent distillaffén of any TFMBA.

residues were radio

Quantitative analysis. Radioactivity extracted from soil and in the volatile traps was quantified by
liquid scintillation counting (LSC) of aliquots. For determination of non-extractable residue, the soil
residue remaining after completion of extractions was combusted and the trapped combustion gases
were assayed by LSC.

Qualitative analysis. The HPLC system used comprised a Beckman Ultrasphere ODS-1P column
connected to a UV Diode Array detector (set at 276 nm) and a Radiomatic Flo-One radiodetector
(Beta model A-250) with a solid cell. The solvent system was a gradient of 1% glacial acetic acid in
water and 20% acetonitrile in water. Retention times of standards were determined by UV detection.
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Findings

In an experiment conducted with ['“C]-flurtamone, labelled in the trifluoromethylphenyl ring, only
parent and the metabolite M04 TFMBA (AE C518919, RE 54488 in the report) were detected in soil
incubated under anaerobic conditions for 42 days after 30 days of acrobic inc@tion.

Conclusion @\ °
No unique metabolites were formed under anaerobic conditions. Fluﬂa@e a@%@s ae%)lc sois@

metabolite, M04 TFMBA, are stable under anaerobic conditi@". R oo\\ S - @
o QS
O K W9
& 5 &

Report: KCA-7.1.1.2 /04;

Title: [Trifluoromethylphenyl-Ul=S

Degradation/Metabolismdn «§ @
Organisation: b @@
Report No.: MEF-11/791 Y @

Bayer CropScienc @\ o
Publication: unpublished N @@
Dates of experimental 9" November 20 &2%612 @© § N
work: o\@ S @ 2 Q& ©@
Guidelines: OECD 307, ©b SSEAEN
Deviations: None @Q & © & N S
GLP/GEP Yoo & & ¥ © @ &

N SEIQ)

Executive Summary @Q @@“ @% @ S

The route and rate of deggdatiogof th ici urtam@e w vestigated in one European soil
™ s fol®win aer@@ncu? ﬁ)n phase. The test item was applied

under flooded anaer condy b
to soil at a nominal rate of @ pg/ ]@’g soi@ ry n@r). A@suming a homogeneous distribution in

2.5 cm topsoil layer, thi%g is e@vale@ 37@3 ﬁ@@%’ate.

The test systems cons%ed of @mL &ss E ey %sks, each containing 100 g of soil (dry
weight equivalent utin aer stu@hasgz @r-permeable traps were attached for the
collection of CO; and voile orgdpics
traps for volatile components @fz rep
plastic gas sampling bags. v
Following application of [triﬂu@thylp@lyl—UL—”C] labelled test item to soil the samples were
incubated under aerobic conditio®5 in the dark at about 20 °C and 55% of maximum water holding

Qtic tes@stems). At start of the anaerobic study phase, the

by@alable two-valve glass stoppers connected with

capacity. After 14 days of incubation the soil samples were flooded with oxygen-depleted, de-ionized
water (ca. 3 cm layer above soil level) and set under an atmosphere of nitrogen. The water-logged
samples were maintained under anaerobic conditions at approximately 20 °C in the dark for 120 days.

Duplicate test systems were analyzed after 0 and 14 days of aerobic incubation. Further samples were
taken directly after water logging (day 14) and 17, 21, 29, 35, 48, 77, 104 and 134 days after treatment
(DAT), corresponding to 0, 3, 7, 15, 21, 34, 63, 90 and 120 days after soil flooding (DASF). Soil and
water layers were separated by decanting to allow for separate analysis of the phases with the water
being analyzed directly. Afterwards the soil was extracted three times at ambient temperature followed
by one microwave extraction step at about 70 °C.
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Aliquots of the extracts were combined for HPLC-radiodetection profiling of the components.
Flurtamone residues were radioassayed by reversed phase HPLC in water layers without prior
concentration. The soil extracts were concentrated using a vacuum concentrator to about V4 of their
volumes for chromatographic profiling. Normal phase TLC was employed as @nﬁrmatory method
for sample profiling. Characterization and identification of flurtamone res1d&& and its transformation
products M04 TFMBA and M05 TFA were achieved by spectroscopic m@ds (I@SC N@HPL@

MS/MS) and/or HPLC and TLC co-chromatography.

& & S §
During the study the total recovery of radioactivity in the in@dual Lt ﬂa@rang@@' to
98.2% of the AR. The complete material balances found a@ﬂ sam@n Is %ﬁonsg@d that no

significant portion of radioactivity dissipated. In the aef@c n tio ase, —extg@able ®y?
radioactivity (NER) in soil increased from 1.3 to 25. 1@)1‘ th¢ (Ke%l val en d
between 23.4 and 26.5% of the AR until the end 0&@ ana ic (ﬁ@ded) @cubat perigfl¥mean
values). During the aerobic phase, the maximu oun 14C§ as 1%% A) R&brmation
of other volatile radioactivity was insigniﬁcan@nl ‘@f the@ aerol:@ and @erobic
incubation phase. % Q\ (g

@
o . @% 5 N @
Within the aerobic phase of the study, th@nou the %gS%QItG @urta Mk i ntire test systems
decreased rapidly from 93.9% to 25.4%pf the§ﬁ n@ Valu the owing anaerobic

incubation period (i.e. flooded staﬁ sligh@cre@ S G@rved hecf’& of the study

flurtamone accounted for 23.4% eA v @& (70@\ @

The experimental data of the @0bic&g$on of@nam@ cou%gwell described by a first
1t

order multi-compartment 1 (F b ) ana@lc ha \\ e of flurtamone was > 1000
days, associated with a C@error & 3‘V e tragy ormatlon product M04 TFMBA
in the entire system 1n@§%>sed f@i 0. 7%§0f the § 20 t .2% of the AR during the aerobic
incubation period a@rth @32 Y%of the toxﬁ stu@ termination (mean values). The
amounts of M0O5 TFA incrgased u @ 1.6% @AR 1ng erobic incubation period and remained
at this low level during anaerébic inctibation 1od - til study termination. With the TLC
confirmation method symilar a@unts 05 @A w&@ etected

The total un1dent1§§rad1c@tw1tyhe erffore sy@s reached values not higher than 6.1% of the
AR. Maximum levels o 1V1c§; nid ﬁed@or transformation products in the entire system
were not higher than 3.4% of Q@ %

Materials and Methods (708

Test Material: «§

[Trifluoromethylphenyl-UL-'*C]-flurtamone, radiochemical purity > 98%, Batch no.: KML 9281
Test Design:

The metabolism of flurtamone in soil under anaerobic conditions (following a period of aerobicity)
was investigated in one agricultural soil at 20°C during a period of anaerobic conditions. The soil
characteristics are listed below. The soil was not extreme in its physico-chemical characteristics and
the plant protection product history is known for the last 5 years. The test soil was freshly collected
from the field by sampling the upper horizon 0-20 cm. The soil was passed through a 2 mm sieve and
mixed thoroughly for optimal batch homogeneity. Soil moisture was determined by drying of aliquots
at 105 °C and calculation of the mass difference.
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Table 7.1.1.2-1 Properties of the soil used in a guideline flurtamone anaerobic soil study

Parameter Value/result
Soil Hoefchen am Hohenseh
Geographic Location' Bursche}'{.}@
Map Reference N 51° m ’
e U .
Taxonomic classification Loamy, mixe9®g§ic Tgﬁe Argu%fi %@
Textural Class (USDA) ﬁb" j\%ilt IQSJQ\ @3% N @
0 @ N X 3"\? AN
Sand (%) &, . O @% o &
Silt (%) @ > @ § &
Clay (%) S L @ D s
@ 2, 3 \&\) @ @ @
pH in CaCls (1:2) Q\ Q\ D 61 & S @
pH in water (1:1) Ko § @&Q @ g§ é§
pH in KCI (IN) L Q o w8 5 @Y
Organic Matter (%) &\ 7 ©\ @0 @ 3.4 @ @\
Organic Carbon (%) (\% @\& @ 2@ «@’
Cation Exchange Capacity (meq/1 92@K %Q N § @V @g@
Water Holding Capacity at pF 2&\%‘%) O /& @) &@0.9 ((77»@
Maximum water holding calzgc“?ww(%) b\\f Q’}/ . @ Q\) 54.8\@9
Bulk Density (disturbed, g@) (O (9 2 LS
Soil Biomass at DAT-0:4%% crobié\@ﬁcg S0y~ %Q 2o &P
Soil Biomass at DAT@S\? (micr8&ial C/k@%&)il) A@ @J %% 908
Anacrobic plate oqey® (CFgmR0il) gD T- 137 | (X A2-3.3x 10*

(& %Qorth @%-We@alia, any. @
For study conduct, s&@ois}@as a&s‘ce 5% @naxinﬁn water holding capacity, by adding
de-ionized water. ractg@dzation gfthe sgl micr @}l Vi@y was achieved by (a) determination of
soil microbial biomass da@g :ﬁobi@ubat'@ ph é’:\and (b) by determination of anaerobic

bacteria during the anaetgbic i atioftphase te co@t assay).

Biomass measureme&}s were@bndu@d at t@@)egip& (DAT-0) and at the end (DAT-14) of the
aerobic incubation Periodder unt d tegt syste nd test systems treated only with the application
solvent. Determinations of anagypbic ria @m performed for an untreated test system and a test
system treated with the appl%@on s@nt a@k‘, end of the anaerobic incubation phase (DAT-134.
corresponding to study end: ASF%ZO). (708

Ultrapure de-ionized water was t9¢d for flooding the soil of the test systems in the anaerobic
incubation phase. To deplete dissolved oxygen, the water was de-oxygenated using nitrogen gas for 4
days before use.

For preparation of the test systems, about 120 g of sieved soil (equivalent to 100 g dry weight) were
weighed into each Erlenmeyer flask. Moisture adjustment to about 55% maximum water holding
capacity was achieved by adding 11.4 g of de-ionized water per flask. For preincubation, all flasks
were closed with the trap attachments. After pre-incubation, all flasks were treated with test item.

At 14 days after test item application (DAT-14 = DASF-0), the trap attachments of all remaining test
flasks were removed and stored for later analysis. The soil of each flask was flooded with about 150
mL of oxygen depleted de-ionized water leading to a water layer of approx. 3 cm above soil level.
The flasks were then manually disturbed, equipped with sealable double-valve glass stoppers and
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flushed with argon for 1 minute. The flasks were then connected to airtight plastic gas sampling bags,
which had been flushed with nitrogen gas before. The valves were set to connect flask headspace and
gas sampling bag, but closing the system from the outer atmosphere. Such setup allowed for pressure-
less closed-flask incubation. To ensure maintenance of fully oxygen-free condgjons, the test systems
were placed in a nitrogen-flooded box within the incubation chamber. &

N N
During the aerobic phase each individual test flask was fitted with a sepa@ tra @chm@% in

soda lime and a polyurethane (PU) foam plug were contained as trappl&@hled@r ca@ dio@%
and organic volatile compounds, respectively. The assembl s pe@ﬁeab Q& atm@terl gen.

Two separate layers of soda lime were used, allowing for @’col {0, &@ﬁan om the
flasks without interference from atmospheric CO.. -x\‘l- ié@elle@mclu @ator Q@,
warning by colour change in case of CO; saturation o& ep g thg @derohic phas@e test
systems were closed with gas sampling bags Whlc% We T an s of Qe gas@s hea@ace
formed upon anaerobic incubation. N Q

The test systems were treated with 364 uL. of &%nly d@ﬁlbu@% on sdsﬁon

Treatment was made as small droplets appligilidirecly ontoghe soilsurfa 1ng a@ucrompette

Finally, the test systems were weighed, @d Wl@t Voi%i%les tr4) attackents placed back into
LY, e . (GRS .

the incubation chamber. Biomass ang @aero@ac ey dete atlc§gest Sy, s were either left

untreated or dosed with pure applica@on solxeit. l@ de@qnina jorof Ef&&actual study application

rate and the application homogen ge S W% osegnto IO@N V01@etrlc flasks before, during

and at the end of apphcatlon

@

The test systems were plac a daaky tem ure L¢htrol ‘@ncu %0 chamber set to 20°C (£2°C)

and 55 + 5% of the maxm@n wa@hol@pa§ ) tagy .. test conditions. Temperature

readings were recorde an e ronlwataﬁr system; Fo e aerobic phase, aerobic conditions
were maintained by& ive f@imo atm ericexygen @rough the volatiles trap attachments.

For the anaerobic phase anggrobic £Qnditi ere 1nta s by the nitrogen gas atmosphere in the
closed test flasks. In ad@on, b&ore clo%lg th t sy fams on DAT-14 (= DASF-0), the flooded
soil in the closed test s w®flu igor@ y with argon gas for 1 minute. To ensure absence of

any interfering ox§ the @gﬁre te ystej@@zver@ @ced into a continuously nitrogen-flooded box in
the incubation chartbe S & @,%
% @ NS
For the aerobic incubation ph@, est eMSW $ore processed at two sampling time points, DAT-0 and
DAT-14. For the anaerobw%ubatl(@ phas%amples were collected at 9 dates, namely DAT-14, 17,
21,29, 35,48, 77, 104 and 134, g@ctwel@’correspondmg to 0,3, 7,15, 21, 34, 63, 90 and 120 days
after soil flooding (DASF). At ¢&Ch sampling interval, duplicate samples were processed and
analyzed. The respective flasks were removed from the incubation chamber and processed.

For aerobic phase samples, flask and volatile traps were separated. Prior to opening an incubated test
vessels for processing of soil, volatile compounds possibly still present in the head space of the vessel
were purged into the trap attachments. Afterwards, the trap attachments were removed and the soil of
each vessel was extracted completely. Soil was extracted immediately. No storage stability
experiments were therefore conducted for storage of non-extracted soil.

After collection of the respective test systems from the incubation box, they were connected to a
volatiles combustion oven unit. Volatiles present in the headspace of the test system and gas sampling
bag were slowly purged using a stream of nitrogen over a soda lime trap for absorption of *CO,,
through the catalytic oven for oxidative combustion of organic volatiles (e.g. methane), and finally
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through three liquid scintillation flasks filled with alkaline LSC cocktail, for absorption of *CO, from
combustion exhaust. Afterwards, the scintillation cocktails were directly analyzed by LSC. Next, the
test flasks were opened, and oxygen content of the water layer, redox potential of water layer and of
soil layer, and pH of the water layer were immediately determined by electrodggneasurements. The
water layer was separated from the soil layer by careful decanting. For e«\@ of suspended
particles, the decanted water layers were centrifuged. After determinationQp'the yoiime, ge nOW@
clear supernatants were subjected to LSC and, after an additional centri® p, to §PLC- w\?
radiodetection analysis without concentration. The centrifug@f}n pe é\& frgn@he ﬁré@ tr°1 tion
step were added to the soil phases by later re-use of the centfjfuge &s f@@e ex@tlon @t e
respective soil layers. @© @ g § @

The entire amount of soil per incubation flask was tra&@eme&@o a @w ctr %@ be %using
a first portion of acetonitrile/water (4:1, v/v). Tw% ien tract@s Weerone ycle,

vigorously shaking for about 30 minutes on a rg@nical@laker rnbl‘é%g tem% @owed by
centrifugation. The supernatants were decant d up 1@9@ Stan, Vo@e w1@§extractlon
solvent. After microwave extraction with a@ynitr' water (Iv1, V@@a ifugafior, the
supernatants of the microwave extracts we@p e d int@ gradp@ted c er W& was made up to
a standard volume with extraction solv%n Vol@fe anadloac@lty c&@m w@ determined
separately by LSC for each of the two%xtrac@ Q o

Proportional aliquots of the extra @ d and@sncentrated by use of a
vacuum concentrator. The Volu@ of con e ratea\y?as detned%g aliquots thereof were
analyzed by LSC to determi e concentra @Y rec y Txtgg% soil samples were
lyophilized and homogem der { ior to combustion analysis.
Sub-samples of the ﬁna]@me—p@ smk ere s cte @a‘uon procedure for humic soil
substances.

The PU foam plugs inten 0 tr latl ere racted with 50 mL ethyl acetate each,
under sonication for 30 alisi. Alj ots F%he ext We gradioassayed by LSC. The radioactivity
(i.e. "*CO,) absorbed tq the sodglime é& hb@ aqueous HCI and purged into liquid
scintillation cocktailwith n g%gen @or th@]rpgs@lqueous HCI was added drop-wise to the 100-
mL Erlenmeyer fla comg iy Sodadime, a erated '“CO, was carried by a stream of nitrogen
for about 30 minutes whilst stir;%g. T@ C(o)@as absorbed in a series of three vials each filled with
ice-cooled scintillation cock@whic@ere @rwards subjected to LSC.

Reversed-phase HPLC served a%@yroﬁh&@ method for the quantification of the test item and its
transformation products in both, @&ater layer and soil extracts. In addition, HPLC chromatography was
used for the verification of the main transformation product and for the determination of the
radiochemical purity of the test item in the application solution.

The system comprised a Purospher Star RP18-e (Merck), 250 x 4.6 mm; 5 pm column connected to a
radioactivity detector fitted with a solid cell and to a UV detector set at 254 nm. The mobile phase
was a gradient of 1% formic acid in water against 1% formic acid in acetonitrile. The quantification
of the test item and its degradation products in the extracts was calculated based on the distribution of
the HPLC - zones and the amount of RA in the extracts. Column recovery checks were conducted.

TLC was used within this study as confirmatory method and for transformation product verification
purposes. Aliquots of the solutions were spotted onto silica gel (Merck Si60) plates as bands using an
automatic TLC applicator. These were developed in ethyl acetate/2-propanol/water (75/20/5, v/v/v) .
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Reference items were spotted onto the plates (200 mm x 200 mm, thickness 0.20 mm) overlapping
with the radioactive bands. The distribution of radioactive zones on the plates was measured using a
Bio-Imaging Analyzer and quantified with the software package AIDA (Version 4.14, Raytest). Non-
radiolabelled reference items on the plates were visualized in the UV-cabinet a@ wavelength of 254
nm. The ROIs were selected manually according to the positions of the spot& bands in the

chromatogram. @\ @\° & &)

o . G
The electro-spray ionization MS spectra (ESI) were obtainedwith a Q @actw@nass @ctrm@m
(Thermo, San Jose, CA, USA). The HPLC instrument used chro@atog@%‘

HP1100 with a Nucleodur C18 Gravity, 3 um, 250 x 2 mléMN) @’e phag®@was a
gradient of 0.1% formic acid in water against 0.1% foac1d ceto@rlle @om L!{ef
HPLC column was split between a UV-detector follo:&a by@dloa@lty d&@: or % @
and the MS spectrometer. s S @ @
SIS 7
Findings @ Q b @
& B

The mean study incubation temperature was@ Cémax 264 °C§§@§ 18 %’C) @gen content

in the water layer decreased during the st rom@ anod@ mg/Rat DASF-0 to 6 and 0.8 mg/L at
DASF-120 demonstrating the shift to anfetobic dltl%s\ Re pote@ 1 medurements indicated
reducing conditions in the soil layer a@n t ater @r fr DAS@I of t@g study onwards. The

pH values increased from DASF- 0 &e S ar(@d pH 7%2 and?@ unt11§§udy end to values around
pH 7.9. The values for each of t @ pargipeters %Ftlmes @rmg @ stud@ shown in the table

overleaf. N

- & & & &I
Microbial biomass of the tg€soil ?402@% rnlal fo @l’reated soil and 1419 mg
microbial C/kg for soil tzgated w@} the a@ca‘u olver@ At thexénd of the aerobic incubation phase
(DAT-14), biomass @9 %%1 C/k&or un&%ated sedband 908 mg microbial C/kg for soil
treated with the app&atlon @Vent Yhese @ ass @ues ate a good viability of the soil.
Anaerobic bacteria plate,céght as pe ed @AS 90 showed the presence of at least about
12000 colony-forming L@t\s perﬁ Q&soﬂ dryQveight@t untreated soil or soil treated with

application solvent. ERys cm@ns the Sstablighinent &an anaerobic microflora in the test systems.
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Table 7.1.1.2-2 Redox potential, oxygen content and pH of test system

Water Layer Soil Buffer
DAT | DASF | Sample 02 Redox Eobs | Redox En H Redox Eobs| Redox EH | Redox Eobs
@) [mg)| @v) | @mv) | P mv) G @mv) | (mV)
0 wa ! n/a Niv/a n/a
<
2 S R
14 n/a 1 o/ &@ D/@’ %
2 o P Sl i
14 0 1 62 53 170 376 %@7.40 QRN @%224
2 53 4.7 170 376 & 72T | S
17 3 1 a1 | 36 181 38R 7@? @5 |0 @% .
2 48 | 4.1 173 NCHNRLE ) 416 @g
21 7 1 29 | 26 156 %%2 2;937.2 CY 2028 $ -
2 27 | 24 167 B 129 O | B
29 18 1 30 2.6 183$ 3& ﬁ@% %351 @@155 @&J -
%
2 26 | 24 16&» Q?v 6&. @ 39©§9 165
35 21 1 26 | 24 @Q O3 P73 & 12 @@ 224
2 26 | 23 | gtoo o 97N 130 AR | (5
49 34 1 20 | 1.8, & -15087 @ @YJ &86 (,gb 21 -
2 9|12y 1| ST N 10
77 | 63 1 9 § 0 q Js3 ©§ 77 °N 17 24 297
\V
2 9 SN N 7%@ S 29
104 90 1 16@? 1.4 -61Q® @% Q@ S 136 46 -
RIS &% 7 (K- 38
134 | 120 1O 8| @it [$so QJ’ 79y -182 8 240
2 B8 N8 g 126 O e Y 18] 186 4
mil& 1\% 06 P 15| & x4 -196 4 224
max & 5@@ 1 §@9 Q7.9 215 420 240
mean 4 X | B | Q2 [@215,F 74 36 167 227
SEN AV )

Q" ©
The extraction efﬁci@%& frg@DA @ sam@ wag @876% of the AR. The stability of the test item

during processing was ve@giicd bygmeangurity .2% in the combined soil extracts at DAT-0.
These results indicated that the%‘crac §~@ e‘gh@%was very suitable for the extraction of the applied
['*C]-labelled flurtamone fr Qle s@wtri&\%ll combined soil extracts were concentrated prior to
chromatographic profiling. %e caficentratign recovery was determined for all samples and varied
between 92.7 and 119.9% (meai¥3.4%). No signs of artifact formation were observed upon
processing and sample analysis.

The HPLC system used provided good separation and quantification of test item and its degradation

products. The HPLC mean recoveries for a representative water layer and soil extract were 100.2 and
101.4%, respectively. In addition, the radiochemical purity of the test item in the application solution
was verified by HPLC. The LOD was 0.64% of the AR, the LOQ 1.91% of the AR. The LOD for the
normal phase TLC used as the confirmatory method was 0.30% of the AR, the LOQ 0.91% of the AR.

The achieved application rate was equivalent to about 95.8% of the intended value corresponding to
the maximum field application rate. The recovery and distribution of radioactivity is summarized in
the table below. During the aerobic phase, the maximum amount of *CO, was 11.2% of the AR.
Formation of other volatile radioactivity was insignificant (< 0.1% of the AR) in the aerobic and
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anaerobic incubation phases. The total extractable radioactivity decreased from 94.6% of the AR at
DAT-0 to 36.8% of the AR at DAT-134. The radioactivity in the water layer increased from 12.5%
AR to 23.2% AR at DAT-77 (DASF-63) and then decreased slightly to 22.6% AR at the end of the
study. Total recoveries ranged from 93.6% AR to 97.2% AR. &

Table 7.1.1.2-3 Recovery and distribution of applied radioactivity (mean value@n Hoefchen A{l Hohensee

soil in an anaerobic soil study (aerobic phase followed by anaerobic phase) i@ %@‘xo Q @Z»@
Fraction/Ph % applied radioactivity(mean values) at the&g@ays af@’\\%reat@t/soil @ding
raction ase
0 14 | 140 | 173 | 21557 291 35/23M48/34,{Q7/63 1494/90 [ 134/120

Carbon dioxide - Aerobic na | 112 | 106 | 109 @9 ?&@ 1%? 1@? 10.(9(%? 109 | 109

Organic volatile - Aerobic na | <01 | <01 | <0140l [@F1 | 501 | & | <@| <9.L | <01

Total volatiles - Aerobic na | 112 | 106 | 10&Y 10.&\‘310.9, Ntoo [Grs L 199 S0 | 109
Carbon dioxide - Anaerobic n.a n.a n.a éjﬁ{ <4 < (@\’ < 0.& < 0.1 Q§J< 0.1 §2/ 0.1 | <0.1
Organic volatile - Anaerobic n.a n.a n.a /\@j\\(y).l @1 &»l @ <%0° < %%@ <0.1 | <0.1
Total volatiles - Anaerobic n.a n.a n.a:g\% 0.%%< 0;&@%}@%.10 (’:%0.1‘7 (@1 § 1] <01 | <01
rbon dioxide — Total n. 11.2 1 1 1 1 29" 10.9 X 10. . 10. 10.
S)erlgz(r)lic(i/;ajlee - T(())':ll n: <0.1 @f\%% égi 030@' <0\g\ 9 % <(())<;@ <0,91 <(z)91 <(())91
(@\
Total volatiles - Both na | 112 P106 (7109 & 109 (@9 [ @D | g5 | 109 [ 109 [ 109
Water layer - Anaerobic na | dx7] 1399] 19RY 195D 198 Q209, [T | 232 | 228 | 226

Ambient extract - Both 91.8 @.7 87 | & | 37> 368D] 360 336 | 337 | 363 | 342

Microwave extract - Both 2,8@94,6 Q%A N3l | Qi | @ @JJ 28 | 28 3.0 2.7

VN
Total extractable - Both 9@ 5780 435N 424 K 5?8.5 (@,6 364 | 365 | 383 | 368
N
Total extractable + water % | 833 | 6% | 6p0] 604N ss.nd 0.6 | 575 | 598 | 61.1 | 59.4
Non-extractable 13 Q51 0337 | 4 | Y | BY| 47 | 265 | 258 | 252 | 263

4

Total recovery D 959 93.61] 94.8 (6.4 |95 4 | 961 | 950 | 965 | 972 | 95.6
N a

n.a not analyzed &XV N N @ @

QA
The numerical results ofotlééénal @%1 in ’:\Q gatic@ for tH&?ntire system concerning the degradation
of the test item and for on a@ecl@&e of tr ormaé& products are summarized in the table
below. Under unidepgijed r@activi ) all min@@non—characterized peaks plus diffuse

radioactivity were ed@y Y O &\7

9
. NI N : .
Table 7.1.1.2-4 Blotrans%rmatl of ﬂ@-one 6\ Hoefchen Am Hohensee soil under aerobic then

Q,

anaerobic conditions mQ @t\&ﬂ A\
C X o g{plied rgﬁpactivity(mean values) at these days after treatment/soil flooding:
ompound

0 N 14 14/0 | 17/3 | 21/7 | 29/15 | 35/21 | 48/34 | 77/63 | 104/90 | 134/120
Flurtamone 939 ] 254 | 283 27.2 27.6 | 24.1 26.6 242 | 227 24.7 234
M04 TFMBA 0.7 232 | 2438 26.7 26.7 | 27.6 | 27.6 259 | 28.1 27.7 323
MO5 TFA n.d. 1.6 0.8 1.2 1.0 09 |<LOD| 0.8 1.5 1.0 | <LOD
Unid./Diffuse radioactivity n.d. 5.8 4.4 6.1 3.1 2.8 32 5.0 42 47 | <LOD
Total extractable residues 94.6 56.0 58.2 61.2 58.5 553 57.8 55.9 56.5 58.0 57.7
Carbon dioxide n.a. 11.2 10.6 10.9 10.9 10.9 10.9 10.9 10.9 10.9 10.9
Organic volatiles na. | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1
Non-extractable residues 1.3 25.1 23.7 234 249 25.1 24.7 26.5 258 25.2 26.3
Total recovery 95.9 93.6 | 94.8 | 96.4 96.5 | 944 | 96.1 95.0 | 965 | 97.2 95.6

n.anot analyzed n.d. not detected , < LOD = less than limit of detection
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The chemical identity of the radiolabelled test item was confirmed by 1H-NMR spectroscopy, HPLC-
MS, HPLC-MS/MS (ESI positive) analysis including accurate mass determination within the
application solution. The radiochemical purity was verified in the application solution by HPLC-
radiodetection. In the water phases and soil extracts, the test item was identifigghby TLC co-
chromatography using the non-labelled reference item. Within the aerobic | e of the study, the
amount of the test item flurtamone in the entire test systems decreased rapidh fro 9"/§@ 25. 4@ of
the AR (mean values). During the following anaerobic incubation peri e)a s & -
decrease was observed. At the end of the study flurtamone a@"unte&fer 23{% of tk@%{

MO04 TFMBA was identified by spectroscopic methods (f@c M@PL&/M@’F @ﬁcation,
c

the isolated radioactive zone was also used for allocatle pegloby H < omaéé@raphy\.\ajhe
identity of M04 TFMBA in the water phases and soﬂQ racthgas f rmonﬁ ¢d by
chromatography using the non-labelled reference i e@ oun@ Sof the@ansfc@ation duct

MO04 TFMBA in the entire system increased fro 7% OQ DA& t % of,
during the aerobic incubation period and furthgg of tl@ t@rds \% ter&qatlon (mean

values). % @ @

MOS5 TFA was identified by HPLC co-c ato phy m%. wat er led AT 29. In TLC,
MO5 TFA was identified by compa;agys @ he lue e ra abelled reference

Rf
item '*C-MO05 TFA. The amounts nc d up@a 1. 6‘V AF\durmg the aerobic
incubation period and remained a 1s lo evel nae l:%e 1nc@10n period until study
termination. With the TLC con@natl eth l%amour@of M@'FA were detected.

The total unidentified radio 1ty ‘ehe e rea l’@i Val \3 ot higher than 6.1% of the
AR. Maximum levels of nﬁwd @md T tra rma @ products in the entire system
were not higher than 3 @ of t@R

In the aerobic 1ncub§£§aon ph@e 01 reas@fron%@% to 25.1% of the AR (mean values).
1 lun 1Q
he

NER remained then on &s@@ular N e en@ th %ﬁaeroblc (flooded) incubation period when
they accounted for 25. 3 f A@ al ch terlz n of the NER was performed by organic

matter fractionation grat10@mde cess1@alkahne conditions. Partitioning of NER
(25.5 and 25.1% 0%1% AR@nto h " fc acidAulvi & d and humin like fractions was observed. 28.3-
30.0% of the NER was the actlon 29.2-29.4% of the NER to the fulvic acid
fraction and 44.1-45.7% of th&R e hua@ substance fraction.

The calculated DTso value oklurt one n%he entire system for the anaerobic phase was

> 1000 days. The kinetic “First %r Multi Compartment” model (FOMC) was the most suitable as
indicated by visual assessment and the lowest Chi? Error % value. The following table summarizes the
results of all DTso and DTy calculations.

Table 7.1.1.2-5 Flurtamone degradation kinetics in Hoefchen am Hohenseh soil under anaerobic conditions

Kinetic Model Visual Chi? error DTso DToo
Assessment (%) (d) (d)
SFO Good 4.1 488 > 1000
FOMC Good 33 >1000 >1000
DFOP Good 33 > 1000 > 1000




B B C Sci Page 45 of 178
BA\E';ER dyer Lropocience 2014-03-14

Document MCA: Section 7 Fate and behaviour in the environment

Flurtamone

Conclusions

In soil under anaerobic conditions flurtamone is essentially stable. Its main aerobic soil metabolites
M04 TFMBA and MO05 TFA are also stable under the same conditions. As a result no new

metabolites (i.e. additional to those identified in aerobic soil studies) are form@
R
N N
CA 7.1.1.3 - Soil photolysis @ @) @§ %)

@
In the original soil photolysis study (| 1993, @%219&@’1 1) @ g@tlon
rate of flurtamone was slightly enhanced in the presence Ofv\; t. M@ TF]@A an 5 T@,

known soil metabolites, were detected in minor quantltles@ max§mirm o enc 3.8%nd 1.4%,
respectively. No unique photodegradation products we¥ed fetec, Thegg resulggFonfiphdd thege-of

an earlier study (_ 1990, M-276959-01- lt d1§@t0t to@formgpcurr@ guld@es but

also showed that the rate of degradation was incregged by Ight (1n casgsatura lighQ Sbut
without the formation of unique photodegradat Qhe st@y renc&and terso @@
conducted with the compound labelled in one@g onl Pri r so a stu as carried
out with the label in the phenyl ring. This @esen@ bel

Report: Q@
Title: il
Organisation:
Report No.: EnSa-12650

Baye@opSc
Publication: ished S

Dates of experimental % arch @TZ to
work: N %
Guidelines: o @)EC@rafﬁ@ulde h%o ang matlon of Chemicals on Soil

“Q Sugfaves, USEPA BCSPR st Ggjdeline No. 835.2410, DRAFT
A @02/2@0/rev@ S
iations: &R Y S S
Deviations: ne ¢ RO @ '
GLP/GEP Kes & & Q
QT O & o
Executive Summar@ @ @@ ©© . \@
The biotransformatlon ow@nenyl- -14@ﬂurt@ne was studied on a European silt loam soil at
20+£1°C and a soil moisture o ut 5@ of th&haximum water holding capacity. Flurtamone was
applied at a nominal rate cor%pond@ to a fRId use rate of 250 g flurtamone/ha.

The test system consisted of glagsyessels filled with 3 g soil (dry weight) with a surface of 10.2 cm?.
The vessels were connected to traps for the collection of CO; and organic volatiles. The samples were
continuously exposed to artificial irradiation (xenon lamp with < 290 nm cut-off filter, 643 W m). In
addition, dark controls were set up. Samples were taken in duplicate after 0, 0.25, 1, 2, 3, 5 and 6 days
of incubation. At each sampling date, the soil samples were extracted three times at ambient
temperature and once by hot (microwave) extraction. Combined organic soil extracts were
concentrated and analyzed by HPLC to quantify the test item as well as its transformation products.
Identification was by use of HPLC-MS and HPLC-MS/MS, as well as by HPLC co-chromatography
with certified reference compounds.

The mean material mass balances in the irradiated and dark samples were 99.2% (RSD: 2.5%) and
99.7% (RSD: 2.1%) of the applied radioactivity (AR), respectively. For irradiated test systems, the
extractable radioactivity decreased from 103.5% AR at DAT-0 to 61.1% AR towards the end of the


http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-162193-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-276959-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-443626-01-1
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incubation period (DAT-6). Non-extractable residues (NER) accounted for 0.2% AR at DAT-0 and
increased up to 18.5% AR until DAT-6. For dark test systems, the extractable radioactivity decreased
from 103.5% AR at DAT-0 to 89.5% AR until DAT-6. NER accounted for 0.2% AR at DAT-0 and
increased up to 7.7% AR towards the end of the study. )

In the irradiated test systems, the amount of flurtamone decreased from an rage of 100.2% AR at
DAT-0 to 38.6% AR towards the end of the study (DAT-6). One major @ con@:utiV@@
time-points) transformation product was detected and identifigd as MOQ'Jen @amd @I%eac
maximum amount of 7.2% AR at DAT-5. In addition, up t mln@mnﬁ@n&lth@ u%s?@vere
characterized according to their retention times. Each 1nd@ﬁual &@ 300% ed f@@’ 3 2(@ . 14C0,
formation increased up to 17.6% AR towards the end oﬁ& sm@’ Org@w VOI@ for@lon %s
negligible (< 0.1% AR). Q& N 5@ @ S @Q
In the extracts of the dark test systems, flurtamon cre@ fron@ aver@ of 1@ % at DAT-
0 to 86.2% AR towards the end of the 1ncubat10 erio -@I a&%ﬁtion @to 13 &inor
transformation products were characterlzed rdlng@ thei @entl mes ?&ch idual one
accounted for < 1.1% AR. '“CO, formatio @up to@2% wa?@ the ﬁ f the study.
Organic volatile formation was neghglb @ 9

Q
The experimental DTso values of ﬂuﬁ@@one ei @ated@ l@mpleere 4.1 and
28.5 days, respectively, accordlng nglg}l @rst or@ kme ioy. Th&@’@)mpar%ﬂvely long half-life for
flurtamone in dark samples ma@due e ap@matlon@chm and her concentration on soil.
Based on the experimental D alue for iate mpl the DTs of flurtamone under

4.1
environmental conditions is,cdculatedsto beaéﬁ lar @mer gs at London, Great Britain, or
18.1 solar summer days at@then@reec@ @

Phototransformation oil ontn@!e to deg}r@tlon o§urtamone under outdoor conditions.

Besides carbon dlo;é%e, MO?@benzcgacid g foun@ @r product in the irradiated samples but

not in the dark controls e it rapi egr.
N @ p grad@gd.

Materials and Meth%sb <§ & @ Q

Test Material: VQ @© @ @Q N §

g &
[Phenyl—UL—”C]—ﬂurtarﬁ&e ra%oche%@%l uﬁ@@ 99%, Batch no.: KML 9146
Test Design: VQ @$)§’ ®

The degradation of flurtamone (‘l@inadig@d soil surface was investigated in an agricultural soil, not
treated with any pesticide for fiv&years, at 20°C. The soil characteristics are listed overleaf. The test
soil was air dried until sieving was possible, broken up and then successively sieved to < 10, 5, 3.35
and 2 mm. The sieved soil was filled in a plastic bag and stored at 4-8°C until further use. The test
soil was successively sieved to a particle size <2 mm prior to use. Microbial biomass was determined
with untreated soil sampled prior to the incubation period. The microbial biomass determinations show
that the soil used in this study was viable.

The test systems consisted of quartz glass vessels (36 mm inner diameter, 35 mm height, inner surface
area 10.2 cm?2) each containing 3 g of soil (dry weight), which provided about 3 mm soil depth. A
glass neck with ground joint was attached to the side of the wall. There, the flask was connected a
solid trap attachment, which comprised a small glass tube of 90 mm length and 12 mm inner diameter,
in which volatile compounds were bound to soda lime and polyurethane foam. The quartz glass cover
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(thickness 3 mm) was sealed with metallic clips and the ground glass joint was covered with a rubber
septum. Two treated test systems were analyzed prior to the start of incubation. At each subsequent
sampling interval, duplicate treated test systems were analyzed for both irradiated and dark test
systems (duplicate irradiated and dark test systems were reserved as spares). @

The test systems containing 3.9 g of moist soil adjusted to 55% of the max g&&m water holdy ng
capacity were treated with 50 pL of the application solution using a plpei@ tlon @s ap@d
evenly as drops across the surface of the soil. All vessels were left un @ed fac1®fe the
evaporation of methanol. Then, the DAT-0 samples were 1@&2& o pro \ed @sa ¥ to be
exposed to irradiation as well as the dark controls were cl@d wnh% qua %ass&@er ed and

fitted with trap attachments. @
& . @ @ © @
Table 7.1.1.3-1 Properties of the soil used in a guideli urt@e son@hotolysfgstud}f(@ @
Parameter @% @ /_@ﬁe/reé&l@w [k @§
Soil & i Gcfehggam @Q &@
& 9) &@ Hoh;ﬁa 4a, Ry (77&%

Map Reference

A
Geographic Location! @ (\\Q 5 E@ﬂcheid\@v @ )
&

Taxonomic classiﬁcati&? @ %oam}émlxed gﬁ{c Ty&ﬂs%wrgudalf
Textural Class (Usw rg\y (\QQ f\& Sbl‘{/loamm

Sand (%) N X U 22 @ Z
Silt (%) @)@@ &@ @% & g%
RN &
pH in CaC(Q 1: 2) 2 N V
pH 1n%@r (1: Q N ©© @Q § 6.8
P@ter ¢ @a’[ed %Q) 6 XN @ 6.6
pH in I(Cl;@> < (\A@ ﬁ&@’ & 6.0
Organi fer (%’ BN N N 2.9
Orga%i%iioq@% é\& &@ O 1.7
Ca@s Exchaigs Capagity (megﬂ@g) R > 10.9
| Wter Holdbk Capad® at pE 25 (%) ﬁg\@ 19.3
Bulk Déftsaty (di strbed, g/ f\x 1.13

Soil Blomass(\\é@})obl%@kg soi&x\} 666.1

!inorth R}@@;\)Westphalia, Germany.

The photolysis vessels were pla@ in a Suntest unit (Heraeus) containing a xenon lamp simulating
natural sunlight. The light emission was filtered with a 290 nm cut-off UV-filter, which eliminated all
wavelengths < 290 nm. The temperature inside the Suntest unit was maintained by a cooling plate
connected to a refrigerated circulating chiller. The temperature was monitored by a data logger and
the intensity of the xenon lamp was monitored at the beginning and the end of the overall test period
using an irradiance monitor. The dark test systems were maintained in the dark at a constant
temperature in a walk-in climatic chamber. The temperature of the dark test systems was recorded
with a thermistor thermocouple connected to a data logger.

The radiation intensity and exposure time under experimental conditions can be related to natural solar
radiation at e.g. Athens, Greece, representing extraordinary conditions in Europe.
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Duplicates of both irradiated and dark soil samples were processed after 0.25, 1, 2, 3, 5 and 6 days of
incubation. The soil samples were extracted on the day of sampling, except for the samples collected
at DAT-3. These samples were deep-frozen together with the first extraction solvent and worked up 2
days afterwards. For soil extraction the entire soil amount of each test vessel v@ transferred in a
centrifuge beaker and extracted using a mechanical shaker. The extraction § edure comprised an

i

extraction with 100 mL acetonitrile/water 80/20 (v/v) followed by two ex§ on "ch 8

acetonitrile/water 80/20 (v/v) both at ambient temperature. These extra mb1 and w\?

radioassayed. . The final extraction used 80 mL acetonltrlle/@fer 5%&3 (V/V%@mh rr@o eatmg

to 70°C. This was then radioassayed. @%’ @”\a
S

All extracts were analyzed by LSC and the first chroma .\; gﬂeth PL tlea @Nﬁhl&three
days after sampling and then stored in a freezer. Sa s fo f&store @ am% co

after sampling and analyzed within 42 days. The I@gam ere e ctedQnd a ed w n 41
days after sampling. The extracted soil samples e st dee ozeIﬁQ ore$§i @reeze-dried

@
. . . %] : N «?’
Volatile organic compounds possibly conta@ n @foan@lugs @% exi ed b@ aking with

cthyl acetate. Aliquots of the extracts wegp submiited to m@ rem " Chrdatographic

'

and combusted within 19 days. @ @§

analyses of the PU foam extracts werg @t per@wd @ause y u@gmed @@ 1% of the AR in all
test systems. % b @&' N % °\\

in th@rap al@e me@ms dissolved in

For determination of '*CO», the &.@)' lim %ntal
hydrochloric acid. The libera \‘)« 0O "g@ absgibed b@spem sor@n/ scintillation cocktail and

radioactivity was measured 1qu1§gmnt11$on coufding. @ @§\

Prior to chromatographlg%lys@e co rg@xtrac@md @mlcrowave extract were combined
and concentrated usi vac conggntrat ec ntratedwas diluted with acetonitrile/water
(80/20, v/v), somca@, cent‘@&lged wel O@ A@ots@he concentrates were analyzed by
HPLC and the concentraf ater@yers pled @DA -Band DAT-6 were additionally analyzed by
TLC (irradiated and dar@amplg Fo@% sa g in&als, aliquots of the concentrates were
analyzed by LSC to r@le rec&eries adiodtivity after concentration.

The HPLC methom SeR -\ e an@anh&%e te%;\tem and its metabolites used a system that
comprised a Purospher Stur RPIS- e ( ), 2 4.6 mm; 5 um column connected to a radioactivity
detector fitted with a solid celiQhd t v d&t%ctor set at 254 nm. The mobile phase was a gradient
of 1% formic acid in water z;%minst % forl%w acid in acetonitrile. The assignment of the HPLC peak
to the test item in the applicatio ution was done by co-chromatography using the ['>C]-reference
substance. Within routine chromatograms of the concentrated combined extracts, comparison of
retention times in different chromatograms was used for the assignment of the HPLC peaks to test
item and the transformation products. The quantification of the test item and its degradation products
in the extracts was calculated based on the distribution of the HPLC - zones and the amount of RA in
the extracts.

The electro-spray ionization MS spectra (ESI) were obtained with a Q Exactive mass spectrometer
(Thermo, San Jose, CA, U.S.A.). The HPLC instrument used for chromatography was an Agilent
HP1100 with Nucleodur C18 Gravity, 3 or 5 pm, 250 x 2 mm (MN) columns. The mobile phase was a
gradient of 0.1% formic acid in water against 0.1% formic acid in acetonitrile. The flow from the
HPLC column was split between a UV-detector followed by a radioactivity detector (Ramona Star)
and the MS spectrometer.
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For TLC analysis aliquots of the concentrates of the extracts were spotted on silica gel plates (Si60,
F254, 20 cm x 20 cm Merck) using an automatic applicator. The plates were developed with ethyl
acetate/2-Propanol/water (75/20/5, v/v/v) in a plate chamber without solvent saturation. The
distribution of radioactive zones on the plates was measured using a Bio- Imag@ﬁ Analyzer (BAS

@/‘}é
/?@}g

2000, Fuji Co.). Radioactive regions on the tracks were quantified using the sis\- ftware package AIDA
(Raytest). The quantification of the test item and the degradation productgdp the acts
calculated based on the distribution of the TLC-zones and the amount 0§ 1ty in he ext »«;
Regions of the non-labelled reference items were detected by@fserv%%n @ nd
fluorescence inhibition. @
For determination of “CO,, the soda lime contained i 1n ,«@J rap chm tS wa@solv n ®y?
hydrochloric acid. The liberated CO, was absorbed spe& absa@lon/ ti la% coc@ and
radioactivity was measured by liquid scintillation £o tlng§ @g) & «§ @
Findings § &Q @Q 5 @@
X @
The average DAT-0 extraction efficiency w §°03 é ;féz)ﬁed ra &‘[IVI AR) @LC analysis

of the DAT-0 extracts indicated that there oul@'ery r de atig the f’ gt item during
sample extraction or processing.. These Cosults ons{}e thatcijie ext@ ion m od was well
suitable to extract the compound frort@e so@atrlk er1e rad;c@ 1V1ty after the

concentration step were exemplari]@eten@ed a@vera&% 98. Z@nd 9@@4 for irradiated and
dark control samples, respective @

b111ty ﬁ% 1ta y f %%paratlon and quantification of
1e peak in the combined organic
'§The HPLC recovery-checks gave

e

s, respectively.

A good selectivity and repro
the HPLC method. The 1
extracts was < 1% of radi ct1v1§®apphe@) the te (O @A)
recoveries of 97.6 to @6%@1‘1‘&1 @1rk c 01 sa

For irradiated test S}%ems @e avel@ maté@al bal&@es T, d from 95.4 to 103.7% and for dark
control test systems, thesay€rage m») eriakQalanc /\\) nge@kfrom 96.6 to 103.7% AR. For irradiated test
systems, the extractab dloa§mty (@rease Pom 10@5% at DAT-0 to 61.1% towards the end of
the incubation perioéAT-@ Nm@xtrac e residjtes (NER) accounted for 0.2% AR at DAT-0
and increased up t% 8.5% un@AT ‘C rmation increased up to 17.6% AR towards the
end of the study. Organftx’vola% for@n w@negligible throughout the study (< 0.1% AR).

For dark test systems, the e table@dioa@&\/lty decreased from 103.5% AR at DAT-0 to 89.5% AR
until DAT-6. NER accounted fcgﬁ% ARBYDAT-0 and increased up to 7.7% AR until the end of the
study. *CO, formation increaseé@ulp to 3.2% AR towards the end of the study. Organic volatile
formation was negligible throughout the study (< 0.1% AR).

The recovery and distribution of applied radioactivity are shown in the following tables.



B . Page 50 of 178
sayer) Bayer CropScience

E 2014-03-14
Document MCA: Section 7 Fate and behaviour in the environment
Flurtamone
Table 7.1.1.3-2 Recovery and distribution of applied radioactivity in irradiated samples
% applied radioactivity at days after treatment:
Fraction
0 0.25 1 2 3 5 6
Carbon dioxide n.a. 0.9 34 5.4 6.6 6% 13.0 17.6
Organic volatiles n.a. <0.1 <0.1 <0.1 <0.L. K] <ol <0.1
- > X N
Total volatiles n.a. 0.9 3.4 5.4 6 A} © 17.%7;@
Ambient extract 102.6 94.7 87.9 80.1 R 02| 3
Microwave extract 0.9 2.0 2.5 ;@o & 8 0%\§ i @ IR
Total extractable 103.5 96.7 90.3 é%’.z O 8045 @8 o6
- N ¢
Non-extractable 0.2 3.2 6.6 @ 97 o> ;g%.@’ ©§f7.6 @éw 1&;
Total recovery 103.7 100.9 100.3 &§ vy | 6 @P95d v@
n.a not analyzed Q NS é’) &\ S §@
. S & GO &
Table 7.1.1.3-3 Recovery and distribution of app radl&ac v1ty@|0n-;ga 1ate(@mple&@
R TPIC e S Sawes s
% ed radioactivit days r treiént:
Fraction ° at;&}} fd\\ (%&g y @ O v
0 025 R .1 [« & 3| B 6
. N O N
Carbon dioxide na. 0307 % 1269 & fv@%ﬂ 32
Organic volatiles n.a. 4/\6@ @< 0.1 &C <0 @).1 . CKQ <0.1 <0.1
Total volatiles n.a. é@ﬁ QD ¥y f ;ﬁ’ O 15 2.7 3.2
i N
Ambient extract 102.6 ﬂ@ 96.?/@ @f 023 @) 92O 86.4 87.5
. z <,
Microwave extract 0.9 § 1 @§14 D L. QR %? 2.8 2.0
Total extractable 103;'@ 283 «c> 93.5{\\@ @ g 5 89.2 89.5
Non-extractable 1.3 2 .0 5.4 5.9 7.7
°“§® D § S o)
Total recovery RS @6 2992 1004 97.8 100.4
> ) ~
n.a not analyzed o@ @) S0
NI

@
In the irradiated test systgé& the e@unt urtaggdne de@sed from an average of 100.2% AR at
DAT-0 to 38.6% AR to@ds thé%hd of the stu(@DAT&. The degradation behaviour in the
individual test vesselsdyas SC@@I‘il’lg aexpected for @1 photolysis. One transformation product was
detected twice wit Q% and identgijed as@% benzoic acid. It reached a maximum amount
of 7.2% AR at DAP-5. @dditi@up tosy min@ransformation products were characterized

according to their retention ti Ea di\g@ one accounted for <3.2% AR.

In the extracts of the dark te%yste Qﬂurc%%one decreased from an average of 100.2% AR at DAT-
0 to 86.2% AR towards the end gsw incubation period (DAT-6). In addition, up to 13 minor
transformation products were chatacterized according to their retention times. Each individual one
accounted for < 1.1% AR. Obviously the benzoic acid was either not formed or was so rapidly
degraded compared to its formation rate that it did not reach trigger levels.
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Table 7.1.1.3-4 Degradation of flurtamone in irradiated samples
% applied radioactivity at days after treatment:
Compound
0 0.25 1 2 3 5 6
Flurtamone 100.2 91.3 78.7 63.8 65.4 @@@ 38.2 38.6
MO06 Benzoic acid 1.0 0.7 2.6 4.9 318 7.2 5.8
Sum of minor mets 23 47 9.0 14.5 Y | g4 & 16 9
Total extractable 103.5 96.7 90.3 83.2 < 4 f}'§’ 64.81?%
. . Qo N 7 \Y)
Carb01-1 dlox@e na. 0.9 3.4 @@1 N NSO :ﬁtf.é
Organic volatiles n.a. <0.1 <0.1 YQ@O.I o C) < @@ N 21 @ < 0.1
Non-extractable 0.2 32 6.6 (‘5’ 97y | A9 [ 176 & 185
Total recovery 103.7 100.9 10030] oY [ \B6 @2 94Y @2
n.a not analyzed Q § é’) &\ S @w
% &
Table 7.1.1.3-5 Degradation of flurtamone in non dlat amegb KQ b @@
'ﬁi & - & &
Y% ed ra ct1v1@@ ays I tre nt:
Compound ° @ S Z @® N @
0 025 K @ EFSERS @ 6
Flurtamone 100.2 9389 7| x4 \ 04QY 8 | GH3 86.2
Sum of minor mets 33 e |V10 & 34Y | &6 @ 39 32
2, A 45) N 3 %
Total extractable 1035 [ 982 Q) 934 330 [ R03407 892 89.4
Carbon dioxide na. AN 038 WY & 12 N7 1 2.7 3.2
.d. @7}) /_& Q . o @K/ . .
Organic volatiles n.a. @ <@< . %.1 N < 0.@59 o@ <0.1 <0.1
>>
Non-extractable 0 “»3 §@ 23] A | SH4 5.9 7.7
Total recovery BT IS8 b %S | S @ 1004 97.7 100.3
n.a not analyzed @V {&\9 @ NY Q @Q

& Q)
The data for flurtam %er@uate@ccor@g tm&@US uidelines and the best-fit kinetic model
was chosen on the basis ofsée chl—@ﬁred @ﬁdel@crit@ and visual assessment. The results are

summarized in the follo tab]@@ N @ &
Table 7.1.1.3-6 Flurtathone D and val in soilsyinder aerobic conditions
tadone DY'and DB valuein sffey

Irradiated/Non- V Ki@ic C%rror @DTsQ@J DToo Rate constant | Net Phototransformation
irradiated @del @(%) (07% (d) @h Rate constant1/Half-life

Irradiated RIS %@ 13.1 0.17042
Non-irradiated sfryp= | @ [ 94.5 0.02436

0.14606 days-1/4.7 days

S
Flurtamone was degraded in dar@d irradiated samples with experimental DTso values of 28.5 and
4.1 days, respectively. Based on the experimental DTy value of 4.1 days for irradiated samples, the
DTS5 of Flurtamone under environmental conditions is calculated to be 22.7 solar summer days at
London, Great Britain, or 18.1 solar summer days at Athens, Greece. Besides carbon dioxide, benzoic
acid was found as a major product in the irradiated samples but not in the dark controls where, if
formed, it was rapidly degraded.

Conclusions

Phototransformation on soil can contribute to the rate degradation of flurtamone under outdoor
conditions.
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Overall Conclusions on the Route of degradation of flurtamone in Soil (Point 7.1.1)

The route of degradation of flurtamone has been investigated in a series of laboratory studies under
aerobic, sterile and anaerobic conditions. The potential effect of sunlight upon degradation has also
been studied. The laboratory studies were generally conducted with active sup§fance uniformly
labelled with '*C in the trifluoromethylphenyl ring (as this has been showno@ of theothree rings to be
the most stable) or in the unsubstituted phenyl ring. An early pilot study use@t‘\uﬂa e la d
with labelled at the 5-position of the furanone ring. Flurtamone is deggdded by @penin the &
furanone ring and splitting the trifluromethylphenyl ring fro e pheny rinrg.%\\[he &@y me@o ite
originating uniquely from the furanone and phenyl rings i%M06 b&@oic a con&@’fro @2 phenyl
ring seen under soil photolysis conditions. The only tw%@hj or r@ﬁbol' (besides MO nzoyi\gfacid)

4

observed are derived from the trifluoromethylphenyl @, 0 eg)hanoe& on di@xtde ;éﬁ%h is @

bserved

in high quantities from all three rings. The results o‘@mse ies @wed tQa the

degradation of flurtamone is completely unders‘@' fro e res@ of s&g@es V% he 1abelling
X

in the three separate rings.

©
R
o &
&@ § %©Pos@i@@1 oz 101a@

8 %§9§ = orm@n tri rom&t%lphenyl ring,

L s 5-posiion of & furanone ring,
@ @© © t= 'for@n phenyl ring

@ 9 o

Flurtamone was metabo@d at sk r@in seif@hder aerobic conditions. The principal
degradation product was carb 10X1 whie@ways accounted for 50 % to 55% of the applied
flurtamone in modern GLP %dies with 1abef§1g in the trifluoromethylphenyl ring and 57% to 64%
with labelling in the unsubstitut@enyl rirtg. This confirms exploratory work over shorter time-
periods with the labelling in the $henyl and furanone rings, indicating these rings are even more
completely mineralised than the trifluoromethylphenyl ring. Levels of unextractable soil bound
residues accounted for up to 42% of the applied radioactivity. The maximum levels always occurred
prior to the termination of the study and had declined by the final time-point (with an increase in
carbon dioxide liberated), indicating that the unextractable residues were still being mineralized.
There was little degradation in sterile soils, showing that metabolism is microbially mediated.

The primary metabolic pathway in soil involved opening of the furanone ring resulting in the
generation of M02 3-trifluoromethyl-N-methyl-mandelamide, which, in addition to containing the
intact trifluoromethylphenyl ring retained the amide of the furanone ring. It was detected as a minor
metabolite (4% AR) in soil with test item labelled in both the trifluoromethylphenyl and furanone
rings, indicating that it was rapidly metabolized. More extensive metabolism led to the formation of
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the major metabolite, M04 TFMBA (up to 24.7% AR), at least a portion of which is further
metabolised to form M05 TFA (up to 9.8% AR) both of which were detected with flurtamone labelled
in the trifluoromethylphenyl ring only. No other significant metabolites were detected in aerobic soil.

MO1 flurtamone-desmethyl (AE B107584) was detected as a very minor metabgjite in one soil study
and MO03 3-trifluoromethyl-mandelic acid, also a very minor metabolite, inol photolysis study.

The only metabolite that has been detected arising from the phenyl ring i

@borat@ stud@ @

conducted with the parent is the natural product M06 benzoic.acid. Th&@vas &&@cted g%lp to @%

AR in a soil photolysis study.

S
N

Under anaerobic conditions flurtamone and M04 TFMB@% st

The occurrence of metabolites in laboratory soil stud&@s u@%rlzgd&n the @%

O

0

S

N
;@’%@@@)@@
s
b%@@@

Table 7.1.1-1 Occurrence of flurtamone metabohtes& bor@y so@@ﬁudles &

&

S

@
ounddég(fil studies:
) AN

Metabolit °\ C @t C @ 0l
etabolite u 0
$ A & V{@%robiﬁ\é%oil P@ysis Anaerobic
N
3-Trifluoromethylbenzoic acid (M04 TFMB§ o 2 <§ N
E C5+%8919 24> 3.8 f
Major metabolite @ Q@ @ O h@ "
Trifluoroacetate (M05 TFA) °\Vg @} BOSA 256@ N g \@f nd of
Major metabolite é’ Q1 (acify AE (215%298&) & A\
. Y% N
3-Trifluoromethyl-N-methyl- Y Q v " 2
mandelamide(M02) Minor meta@e &@ AE %‘67 A 1.4 nf
. . J j)
Benzoic acid (M06) @Q @% @ AG7 % § nd 73 d
Major metabolite @ "x© Q) % $ } ’
3-Trifluromethyl manda@a id @%) N
NS AE 2368@ d 0.3 d
Minor metabolite 2 ° Z© «@ S E© o @ " !
N x N4 @ \\:))
Flurtamone-desmethyl (MO, %
. N A B ?’7\5?84 t d d
Minor metabolite N [r\\@@b LN éx race n g
also seen in soil leaghing stud{@y at < @AR @1 @%tected

2y

sox@cauge@'eady formed under aerobic conditions)
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Figure 7.1.1-1 Proposed metabolic pathway of flurtamone in soil

Minor
metabolite

MO1 Flurtamone-desmethyl
(AE B107584)

)
................... - cH
F,C N
H
MO02 3-trifluoromethyl-N-methyl-mandelami A
Minor (AE 0540067)
metabolite
.................................... - metabolite
F,C
Minor MO3 3-triflu
metabolite éi
O
Math[) ! N Lpifluoromethylbenzoic acid \
i @ BA, AE C518919)
- X" }$ Very minor metabolites
F,C .
MO5 Trifluoroacetic acic@ent @e ac&@
(TFA, AE C50298 o8

NER = non-extractable residues

...................... > = minor pathway

— = major pathway
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CA 7.1.2 - Rate of degradation in soil
CA 7.1.2.1 - Laboratory studies
CA 7.1.2.1.1 - Aerobic degradation of the active substance

The original aerobic soil study (_, 1993, M-158234-01-1 ah

- 1994, M-158348-01-1) conducted to EPA guidelines gave non—norﬁed h@@lv%@% 3 @d
59.0 days for flurtamone in the agricultural soils, calculated according t co endat1 In
the artificial soil the report value was 211 days but this was d e garded, as b%@g not@l
review for the purposes of modelling. The normalized Val from@e ag@ tuz%@[

41.3 days. This original study had a number of unusua @»ects ch ma@ha § ectegthe rate of

201@@W1t @dub@%
quality in only two agricultural soils and with com @d 1 edi \ly Ol@ ring ife¥as ne 4R ary to

conduct studies in more soils and with labels in tha eri udigs
nc*rewo av le a stu ken from

degradation. These are discussed in a position paper

ere w m1ss10ned

and are presented below, along with the pilot

\
L&

literature, not previously presented.

\
O @
Report: P 20¥3a §© @Q
Title: e Aer@m S%@)egradation of
Organisation:
Report No.:
Publication:

Dates of experimental

work: N
Guidelines: &@
Deviations:

GLP/GEP

Executive Summ@ @ @@ @© S

This position paper has @n fu%%mm@’zed &é@r 7.1.1.
Conclusions < @ °\©
v O =

This study is now 20 years old z@s a nl@ber of deficiencies and some of the results are
questionable. It can be concludé@that this study is not fully reliable. Thus in addition to the Speyer
2.2 soil already excluded from risk assessment, the clay loam and sandy loam soil should be also
excluded and only the rates of degradation derived from the modern studies conducted to current
guidelines under EU conditions should be used for risk assessments
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Report: KCA-7.1.2.1.1 /04; | B.V. 1991a
Title: Flurtamone aerobic and anaerobic soil metabolism - Pilot Study
Organisation: :
Report No.: Chevron Chemical Report No.- not given )
Bayer CropScience Document M-249325-02-1 @
Publication: unpublished °\& . IS
Dates of experimental 1989-1991 (not stated in report) @@ @ Q @@@
work: @ g &
Guidelines: The study was conducted as a pilo@fudy @%’or t@lduc@ a PA
study. 9 e @ @7% &
Deviations: Not applicable @@9 > (704 § N
GLP/GEP No & X o § &
N QRN @ N
LT H SO S
Executive Summary @”\a Q@ @gj (&é @§ @§
This study is fully summarized under point 7. @ S @Q N @b &@
e FFLS
Material and Methods @Q § © éﬁ O\Q @
The details of this study are summarized%hder @}1‘( 7&1\1 @© &6@ @Q@

.© o
The route and rate of degradation oﬁiﬁ%]-ﬂ@mone ] in{@igat @1 o@il under aerobic
conditions at 25°C and at a rate oo 10 , e%@@alent@@ the Vi higl@pplication rate, equivalent

to 6 to 7.5 kg/ha. @ &@ o %, @@ O\Q
Findings @Q N @ @Q Q© \%
o & o )

SN
Flurtamone degraded at a @)ld @n so@lith a orte@' 50 e of 28 days. This is only
calculated from 4 dat@nts andis no@&hereﬁé,) reli% ut s that degradation is speedy even
at a very high applichgdn rafe{#8 torQ0-fold ¢ pro@ed ap@cation rate).
> S
Table 7.1.2.1.1-1 Degr@a ion of gl{\ﬁiﬁimo@undelé%,erobic Conditions at 25 °C

Soil % Q" R4Jolabel> & DTso (days) r2
N Hfluord@ethyl yI-UIQ
Sandy LO% @ gﬂumﬁe h@ 28 0.941

v NG
The degradation of flurtamoneQvith ts graptied below (Figure 7.1.2.1-1). The data upon which
this is based have been prese%ted P ouslé&% Table 7.1.1.1-5.

&
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Figure 7.1.2.1.1-1 Degradation of Flurtamone in sandy loam soil at 25 °C with Time
100 -
90 p
80 -
g 70 A
& 60
(o]
& 50
2
g 40
£
S 30
[T
20 -
10 A
e S L&
0 5 10 15&\ a@&25 @%%éps @o @&5
D & o%
D & N
Conclusions @Q S o?’\g@ < °\© @
O N SO § L

Flurtamone degraded at a rapid rate ip €gndy 1@1 so&'ﬂ uba%%t 25 @ and &% of field capacity
(%5 bar) under aerobic conditions. T@%TS S lue@ i %

assuming first order kinetics. @Q N

Report:
Title:

Organisation: @
Report No.: &

Publication:
Dates of experimenta oth emb 11
i

work: @ @
Guidelines: V C 1107/2009, OPPTS 835.4100

Deviations:
GLP/GEP Y%

Executive Summary @
This study has been fully summarized under 7.1.1.1.
Findings

The half-life of flurtamone was calculated by the best fit kinetics according to FOCUS (for trigger
evaluation) as 13.2, 12.8, 10.7 and 9.7 days (single first order, SFO).

Conclusions

Flurtamone is rapidly degraded in soil under aerobic conditions, with a high degree of mineralization.
Both enantiomers show similar degradation behaviour. The major metabolite is M04 TFMBA
(maximum 24.7% in any soil). M05 TFA is formed to a level of about 5% AR after 120 days. All
other degradates are very minor. The half-life of flurtamone ranged from 9.7 days to 13.2 days.
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Report: kca-7.1.2.1.1 06; || G - 2012
Title: [Phenyl-UL-'*C]-Flurtamone: Aerobic Metabolism/Degradation in Four
European Soils.
Organisation: &
Report No.: EnSa-12-0417 &@
Bayer CropScience Document M-440226-01-1 § o &
Publication: unpublished QY @ Q @@
Dates of experimental 20" May 2011 to 19 September 2011 &@ o\@’ é §a
work: ? NN Q oy
Guidelines: OECD 307, EU 95/36/EC, EC g@//ZQO@%P \835.@0 @w\?\
- 7 S v S £
Deviations: None 1S é@’ @ S Q w,o
GLP/GEP Yes &© N \% &@ @Q @Q
SV HFT s &L
: S @ O @
Executive Summary @ Q Q AN b @
S F s
This study has been fully summarized under ¥.1.1. & @§ o*\% @
. Q § 9 & 9 o
Findings QY O S @\ S
@) LN @) o

The half-life of flurtamone was calcu,lggd by @bes@inet@ accoring to @%US (for trigger
evaluation) as 10.3, 11.3, 9.4 and 8 &glays @le t@t

Conclusions @
Flurtamone is rapidly deg ins

D
it]@b%igh degree of mineralization.
cts apidity of the degradation of the
phenyl ring. The half-Jifof 1 ta1Y.3 days.

_1§
N

@
Report: .3a
Title: ingEv¥uation of Aerobic Soil Degradation
rigger Endpoints
Organisation:
?@
Report No.: N
Publication:

Dates of experimental
work:

Guidelines: Commission Regulation (EC) No 1107/2009 of 21 October 2009
Deviations: None
GLP/GEP No — but conducted to Good Modelling Practice

Executive Summary

A kinetic evaluation of aerobic soil degradation studies with the active substance flurtamone was
conducted using the computer program KinGUI2 according to FOCUS Kinetics guidance [FOCUS,
2006]. Data for flurtamone was evaluated against the FOCUS Kinetics flowcharts [FOCUS, 2006] for
the determination of parent modelling and trigger endpoints.


http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-440226-01-1
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The modelling endpoint DTs values (20°C and pF2) for flurtamone gave with an overall geometric
mean DTso of 17.1 days. The un-normalised trigger endpoint DTso values for flurtamone ranged from
9.1 to 59 days.

Material and Methods @@

S
The experimental data for the behaviour of flurtamone under laboratory gtio ere téen froz@?a

number of aerobic soil degradation studies [Burr and Austin, 1993; Eck Weuthen, 2 a

and b]. In the Burr and Austin [1993] study, the route of de @“&tml@ ﬂurt@@one u@%

conditions was investigated using [TFMP-U-'*C] ﬂuﬂamon?‘n thigy soﬂk 0 ag@ﬁltur@oﬂs and

an artificial Speyer 2.2 soil) in the dark at 22°C and 75%@j3 bar, e artftiial &@y oil was

excluded from evaluation. In the Eckermann and We@n [2@ ] st the of d@adat

[Phenyl-U-'*C]-flurtamone was investigated in four aero@ ongi bate ‘{ 20°C

and 55% MWHC. In the Eckermann and Weut 2012@mdy e ra de régdtion TFMP—
U-!*C]-flurtamone was investigated in four sol@der aer 1t1% inc d at C and 55%

MWHC. % & @ °§ @@,

Time zero residues for flurtamone were s@ the ovesg Fo Laa t Hof AXXa,

Dollendorf I, Wurmwiese and Hoefch n@m H@énseléﬁa soils €e ph@ and@/]P label datasets
were considered as replicates and con%blned b

Following the recommended proc@re fof ter @ n@delhn %d tri endpomts, [FOCUS,

) . . S
2006], all datasets were evaluat@usm apd FOMK Kinetiggwith e optimisation of parameters.
The determination of the kin Value oll@g the @) atio FOCUS rules. These were
aimed at deriving DTsg Va

anc@gger@) §§ding to the FOCUS guidance

document on degrada‘uo@qnetl 200 The @etlc uations were performed according
to the respective dec& ﬂo rt fo e de@un@t for u@n modelling and as trigger endpoints
[FOCUS, 2006]. @ §© %@

The sampling times an @1due wer*cs%lter @nto GUI and optimisations carried out for SFO
and FOMC kinetics. Fhe klne@ evahéions @the istical calculations were conducted with

KinGUI (v2.0) [Mg O@ sm%@ratlv re-w@ ted least-square (IRLS) optimisation.

The FOCUS Kinetics me@l € pon@QOWC@ [FOCUS, 2006] was used to evaluate the datasets.
SFO kinetics were cons1dered§:ally§§d sta&@cally acceptable for deriving modelling endpoints for
all datasets. V Q S

Findings @ ©

The following table summarizes the DTsy values for flurtamone for use as modelling end-points.

%
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Table 7.1.2.1.1-2 Normalised (20°C and pF2) DTso values for flurtamone as modelling endpoints

Non- DTso

Soil Kinetics DTso DToo normalised | [20°C and
(days) (days) ) DTso pF2]
4,\ days) (days)

01-1]

- i, D
Ongar ([N 1993 M-158234- | o0 | 4o 161 @§ Z)) @§47.§@
: - )
Manningtree ([ NN 1993 M- | .o | 5o

158234-01-1] NN S
Laacher Hof AXXa @ @ o4 N Q@
A 2 >: ) sro | &7 Duse P g
442039-01-1 and b M-440226-01-1] QO N | @ T S
Dollendorf 11 Ko RN & S @
(I 20122 M- SF Q@% «O @ 120
442039-01-1 and b M-440226-01-1] . O x

Wurmwiese 4
I 20122 M- (RO OF 100 %4 %§ 10 10.1
442039-01-1 and b M-440226-01-1] q § NS N
Hoefchen am Hohenseh 4a o\@ @ ¢ N . ©@
I 0 2\ | (0 o9 N 0.1
442039-01-1 and b M-440226—01-1@§ Q& R é o Q‘\"’

@ o Geomean 17.1

\
According to the trigger ﬂo@art, %@) ki S We eter@ed tode the best-fit for all soils as
FOMC showed no improv&inent &@r SFg N N @@
& R

. X
The table below sum@%es est-@inet@@gge@dpoir& so values derived for flurtamone.
@

fﬂ

0,

o N
Table 7.1.2.1.1-3 DTm&value%@} ﬂur@i)ne a@iggeg&%poi@

<,

. %)
Soil D achnetic §§bn§ DTe | Chi t-test Visual
)

S (days) | (%) )

=
“onger (I, 9551 N _
158234-01-1] = @ @@ DS@ ;\\\;@3 161 6.9 6.84¢-08 +

; > G
Manningtree [ﬂa %9\? FO A 59.0 196 3.0 5.07e-11 +

M-158234-01-1]

Q) 4
Laacher Hof AXXa Q <L
I 0 aM-% S&p 11.7 388 | 46 <2e-16 +
442039-01-1 and b M-440226-01-

Dollendorf I
I 0022 M- | SFO 120 | 398 | 22 <2e-16 -
442039-01-1 and b M-440226-01-1] a

Wurmwiese
I 0 EbAVE SFO 10.1 334 | 5.1 <2e-16 -
442039-01-1 and b M-440226-01-1]

Hoefchen am Hohenseh 4a
I 200: V- | SFO 9.1 302 | 57 <2e-16 -
442039-01-1 and b M-440226-01-1]

Visual assessment: + = good, o = moderate, - = poor
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Conclusions

The modelling and trigger endpoint DTso values derived for flurtamone can be used in exposure
assessments.
9

@
Report: KCA-7.1.2.1.1 /08; | ®. 2013b §

° N
Title: Flurtamone: DTs Values at 10°C @ Q @@
Organisation: @ §a
Report No.: VC/13/005A Q

S

Bayer CropScience Document @i% \@’% %’
Publication: unpublished g © N <§
Dates of experimental ~ Not relevant Q ©) Q@ @9 @) éf
work: NS S S @

RV &
Guidelines: Not applicable R N) @gﬁ é @§ @
Deviations: Not relevant § Q Q RN b @@
GLP/GEP Notapplicable 2 & & S @ @K
N & o L H T
RO &2 & 8 o
Executive Summary @9 ?‘;%\7 °§’ ©® C§ @@
@

DTso values for flurtamone at 10°C h@bee @lea%% alpplatiogyBase aé?  the results from
aerobic soil studies conducted at, 0 rma t020°C, a r"a?@e of gglues ﬁQ% 23.4 to 123.2 days has

been calculated for 10°C, with a met 4.1 %/s. It p0st be e in mind that the values
used include two from an old, redi Qud g(the thi fron@lch fas already agreed to be
excluded because it was fron€an arti Q,lal sl \@ he 1@yde @ ies @s consistent DTso values at
20°C that range from 9.1 0 4dgS, wh wo@quate@ 23 30.9 days at 10°C with a

geometric mean of 27.4 @ys § (& @) @

O
Materials and Me%ﬁ § %Q @b é} @
5Ny
Laboratory aerobic deggglon S Qes 0@ ag '@%tur sdls have been conducted. Two soils were
incubated at 22°C and oiere iigubate C@l the four soils incubated at 20°C two
radiolabelled versio ﬂur@none@/e ex ned Qhe results from the two labels for each soil

were consolidated%d the 1415 fo h so @?ﬁleter@led The values from the incubations at 22°C
were normalised to 20° nd p% . T%@yesult@@l six values at 20°C.

To calculate the DT50 at 10@ fac@va gﬁ@lied to the data to account for the temperature
difference according to the Atrhe equagrn, where typically a 10 °C increase in temperature
equates to an approximate doub@ of the rate constant:
k= Ae-E/RT
where:
k = the rate constant
A = constant (for small temperature changes). Known as the frequency factor.
e=2.71828 (mathematical number)
E= activation energy for the reaction
R = the gas constant
T = temperature in ° Kelvin

EFSA has recommended a Q10 factor of 2.58 for use in FOCUS models and it is therefore appropriate
to use this value when calculating 10 °C DT50 values from 20°C data.
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Findings
The results are tabulated below.

Table 7.1.2.1.1-4 Normalised DTso values at 20°C and calculated DTso values at 10°%0r Flurtamone in soil

Soil Normalizeg &Q Calculated
DTso at 2000 DIgat 10°€
(dayS@X&® 2 ay% &@@
Ongar ([ GG 1093 M-158234-01-1 S A >
gar | I &y s ?@2 S

Manningtree (||| | . 1093 M-158234-@@9 13 Q@g @6'5 Q@
” S F oS5 S
Laacher Hof AXXa S l\ AN &@ @J@
(I 0 1 22 M1-44203QQ0)1-1 K7
and 2012b M-440226-01-1] SN SO @@_
Dollendorf II . @ X @Q o b @
(I - > -o0eh (128 D 308

> @ Q, %
and 20126 M44026-0-1]a ) & o> @ & g
Wurmwiese oY O\Q o@'y ©Q @\V @Q@
[ % a M¢§2039-&L Q) 10.&© @sts
and 2012b M-440226-01-1] 2 > \O 16 o . ©
Hoefchen am Hohenseh 4a A ©\J N, @) N
I . o | o1 &) 2
01-1 and 2012b M-440Z30-01-110° . | & &

@)@ . \@ @5@ ,,@Q A?\c\;rage 56.7
NP S M T
K@ \%\ @\\\«// @}f \Q §J Geomean 44.1

Conclusions

@ & @ S ) |
The calculated DTso V&l@ for fl&® amg&i&m so@nder ézoblc conditions at 10°C were estimated to
range from 23.4 days % 123.@@1 s wihy 56.7 days and a geometric mean value of
<

44.1 days. @ @@ © S

It must be borne in min t th ues @d in&@’e two from an old, discredited study (the third
from which was already agre@ be uded\@cause it was from an artificial soil). The modern
studies give consistent DTso%]ues a@OOC t?%t range from 9.1 to 12.0 days, which would equate to
23.4 to 30.9 days at 10°C with a«@etﬁc@ean of 27.4 days.

0
0

CA 7.1.2.1.2 - Aerobic degradation of metabolites, breakdown and reaction products

The results from the original soil study on the flurtamone metabolite M04 TFMBA gave laboratory
DTsos of 11.2 to 16.7 days (SFO, n=3, mean 13.5 days), normalised 7.3 to 10.5 days (mean 8.9 days).
For M05 TFA a default value of 2 years (730 days) was assumed. In order to facilitate calculations of
formation fractions new studies on M04 TFMBA were conducted at the same facility, in the same
soils and at the same time as the new studies on flurtamone. Similar studies were conducted on the
metabolite M05 TFA. All the new studies are presented below.
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Report: KcA-7.1.2.1.2/02; GG 2012
Title: [Phenyl-UL-'*C]-3-Trifluoromethylbenzoic acid: Aerobic Degradation in
Four European Soils
Organisation:
Report No.: EnSa-12-0589 @@
Bayer CropScience Document M-443478-01-1 °\& R IS
Publication: unpublished @@ @ Q @@
Dates of experimental 27" June 2011 to 15" November 20% &@ o\@’ é §9
work: ? RN RS
Guidelines: OECD 307, EU 95/36/EC, EC 11@/200§PP§§83S.45§§>> @”%\
Deviations: None @ > (704 § N
GLP/GEP Yes & X 2 S S ae
$FF TS E
i NG
Executive Summary © Q @ (ﬁ%© @§ @@

The degradation of [phenyl—UL—”C]—3—triﬂuo@hy@nzmc@% ( TF ) wasstudied in
four European soils. Due to the fast degradagon angsthe hi gmlne @Zatlo 2 the cépipound, the
study was terminated after 28 days of mC@m Q04 T ap ata inal rate of
25 pg/100 g soil dry weight (250 ug/k s dr @ght dn the t@ syst g‘@s equivalent to a
field rate of 93.75 g/ha. This represerﬁs as onv ofg@r‘[am@ appli at 250 g/ha, to
MO04 TFMBA (equivalent to 71. 3 ) w1@ 1.3 @tor to, c\npen@e for, %alytlcal limitations.

The test system consisted of Er@ney% sks q 1pp%w1th ‘@ foro@ collection of CO2 and
volatile organic compounds ples were yzed@er 0, 7 14 21 and 28 days of
incubation. At each samp date@e soil ple@ere @act @ ee times at ambient temperature
and once with respect to@e fornz@aon fhn e table@mdu hot (microwave). The amounts
of radioactivity in th@ract ell é%he apped@olatﬂes were determined by liquid
scintillation countu‘&LS %Ahq of thg,com b or ¢ soil extracts were concentrated and
analyzed by TLC to quap@' g iten&@wel its t rﬁ%formatlon products. Representative
extracts were additionaltyanal usiftg a secglid chrof@tographic method (HPLC).

The test conditions dQtlined {§Fthe i@ty pr%?ol wa@%aintained throughout the study. Mean
material balances were 994& 99.6,.97.9, and 99.29 the applied radioactivity. Extractable
Cresidues decreased 50t 1026, 990.08@%1 100.5% of AR at DAT-0 to 10.5, 11.8, 10.4, and
12.3% at the study end (DAT2Y). T@amo%ﬁ of the test item in the extracts declined from 101.5,
99.4,100.7, and 100.5% of AR at %T—O t@p.9, 1.7, 0.7 and 2.4% of AR at the end of the study.

The half-life of M04 TFMBA calculated by the best fit kinetics according to FOCUS (for trigger
evaluation) as 6.0, 7.4, 8.5 and 2.8 days (single first order, SFO) under aerobic conditions.

Besides the test item, one major transformation product was detected in the extracts. The amounts of
MO5 TFA reached up to 5.5, 6.3, 6.6 and 5.7% of AR at the end of the study. Furthermore, six minor
degradation products reaching up to 2.4% of AR were characterized according to their separation
distances in TLC.

The NER increased from 1.1, 3.0, 1.3 and 1.9% of AR at DAT-0 to maximum values of 31.0, 30.8,
31.6 and 28.1% of AR at DAT-10 or DAT-21 and declined already slightly to 27.7, 28.3, 26.7 and
27.0% of AR towards the end of the study. A further characterization (fractionation into humin,
humic acids and fulvic acids) was shown for all four soils for samples taken at DAT-28.
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The maximum amounts of *CO, were 58.5, 56.9, 57.7 and 56.0% of AR at study termination.
Volatile organic compounds were not formed in the course of the study (< 0.2% of AR at all sampling
intervals). The test item was rapidly degraded. The high amount of formed carbon dioxide as the final

product indicates a near-complete mineralization of M04 TFMBA in soil. &
Materials and Methods °\&
S S
Test Material: @@ @@%‘7@ %© &@@
[Phenyl-UL-'*C]-3-Trifluoromethylbenzoic acid, radiochem@opurigy 99%@ @ o§
Batch no.: KML 9099. N QN @ &
Test Desi ‘&@Q &@%’\ @@ § <§
est Design: R
O & 8 @@ S

The metabolism of flurtamone in soil under aerobic Q%dltl was @esﬁg{[&l in § agr@ural
soils at 20°C. The soil characteristics are listed l@w QQ Q@ K©

The soils were collected from agricultural are&@w Gepgany a@vere en fj fron@e field. A
few days before starting the study, the soi@ siev@to a particle s@of 2 . S@'sequently the
soil moisture was determined by drying a ts @e se@t 10§. ure er was added to
adjust each soil aliquot to 55% of the I%%)mu ateding c@pacityx@he w@‘nts of all test
°, NGO @ o

vessels were recorded and the sampl&e%were ~equi ategia{g bo% @ C 1\&@&6 dark for three days.
The incubation systems were stati&rste ©nd 1ste Erle \'* yer f@ks (300 mL) with 100 g
soil (dry weight equivalent) (fg chs inggnterva A=h

which were easily permeabl oXygen. Taps @ame m\/© @ for adsorption of CO; and a
polyurethane foam plug f@sog& 0 ile & nic @lpou&@.
An application solution\@th a @fcentﬁ%@on ofé%)rox' afely g/mL in acetone/water (1:27, v/v)
was prepared. 1 ml& this v@ appl'gea drop@se, byuse of @gmicropipette, to each pre-equilibrated
soil sample. Dose checks %&e takgn dur] e a@hcatio@ocedure.

Water loss due to evapo@\lon f& the@ w%@emi@% by weighing the sampled flasks without

g

the traps on each pr in If e@ssa e evafdrated portions were replaced.
P P g e P P
AN K e
R @ NG
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Table 7.1.2.1.2-1 Physico-chemical characteristics of the soil used in a M04 TFMBA aerobic soil study

Parameter Result/Value
Soil Laacher Hof Dollendorf Laacher Hof Hoefchen
AXXa 1I Wurmwiesg@ Am Hohenseh
Geographic Location! Monheim am Rhein Blankenheim Monheim a}‘r@%in Burscheid
Soil Taxonomic Sandy, mixed, Fine-loamy, nixed, Loamy. @ed, é\° Loa®mixe
Classification (USDA) mesic active, frigid @ %\99 Mesic @
Typic Cambudoll Typic Eutrudepg . Typée gud@? Ar&@ f
Map Reference N 51°04.65’ N50°22.90Q) §51° 0486 |« SN 513401
E 06° 53.52’ E 06° 43h ;\\\ 06° %5’ \@ E 6.33’
Textural Class (USDA) Loamy sand Lo/@\hg%g f’i@ Sangy Loam CQ\? @@ﬁ loarp\\f
Sand (%) 78 @SE’/ N @ 57 Q@ > > 19@Q
cuy o s S IR
yiro L ¥Q 5 LN @
pH in CaCl> (1:2) 6.2 NEEN OC@‘ &.3 @U ® 6.5
pH in water (1:1) 6.5 §§ Q & Q55 o P 67
pH in water (saturated paste) 6.6 @)Q <§7 4 @ & 5.5\@ @ 6.8
pH in KCI (IN) 60 & D 1Y 1O AR \(@ 6.1
Organic Matter (%) 3.1 \@ @K)) LE) 2 3 ©@ 2.8
Organic Carbon (%) k\%? (E} f/\%ﬁi °§ @Q1.9 ’N 1.6
Cation Exchange Capacity 4 N UZZ 3 é N @ .
(meq/100g) § ' K@,)Q o “ @f%@ o ’
Water Holdi i
ta;rz 5o (img Capacity <R g% é@ R @6,9 21.0
at pf 2. (%) . @ S @% \@ v& O
Maximum Water Holding @3.8 @ 193 @ 602 518
Capacity (%) \@ NN S
Bulk Density NN N N
N1 1 @ 1.1 1.12
(disturbed, g/cm?) & é é% @ &@\0 ?&@ 3
Soil Biomass at: %\eg @YQ %\ ég ' v
0 days ©© 741 & @ 3270 624 660
28 days ((% @) 4(7@ ©) X 1 312 418

!in North Rhine-WestR#alia, G ny. @u © A

v *5@ R
Samples (in duplicate) were ta@ at Q@‘@ 3, %\@, 14, 21 and 28 days after treatment. The
corresponding trap attachme%% were@llectedto determine the amount of CO, and organic volatiles.
At the respective sampling dates, g)soil s@ples from each flask were extracted completely. The
extracts were analyzed by LSC TLC within one day. HPLC analysis was performed within a
maximum of two days. After analysis, the extracts were stored cold. DAT-0 and DAT-1 samples
were re-analyzed by TLC after 17 and 9 days, respectively, due to a confirmation of the concentration
recovery and a too short exposure time of the TLC plates. The trap attachments containing soda lime
and PU foam were processed within about two weeks. Bound residues were analyzed by combustion
and LSC within two weeks after sampling. A further characterization of bound residues was
performed within about a month.

Soil biomass measurements were conducted using the substrate-induced initial respiratory response
(SIR) method.

For soil extraction the entire soil amount of each test vessel was transferred in a centrifuge beaker and
extracted using a mechanical shaker. The extraction procedure comprised an extraction with 100 mL
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acetonitrile/water 80/20 (v/v) followed by two extractions with 80 mL acetonitrile/water 80/20 (v/v)
both at ambient temperature. These extracts were combined and radioassayed. . The final extraction
used 80 mL acetonitrile/water 50/50 (v/v) with microwave heating to 70°C. This was then

radioassayed. @@
The residual radioactivity (bound residues) in freeze-dried, homogenized s as determm&
combustion of three aliquots (approx. 1 g) of each sample followed by L nd r@due

(DAT-59 samples) was characterized and fractionated into hymin, hu @aeld, fulv cid %
addition of sodium hydroxide and subsequent precipitation ée su at%@mh h@och@ acid.

Volatile organic compounds possibly contained in the fo ere e cted shalq@@ with
ethyl acetate. Aliquots of the extracts were submitted @ES

d@mat ghaphicy
analyses of the PU foam extracts were not perforrne@eca ey s;@qt ineds 0 1"/@>f th@n all
test systems. ”\9 N) @gﬁ

@
R o N

For determination of '*CO,, the soda lime cont@d 1e tra oin, ch ts wagiHsso u in
hydrochloric acid. The liberated CO, was ah%ﬁbed a specia ab@ 10n®htllla cocktall and
radioactivity was measured by liquid scintagtion @Jntug§ § @
Prior to chromatographic analysis, the @9% an @wro e or extQ@s we @ombmed Aliquots
were concentrated and radloassaye%\allow@e dete%mna &&of e ry. °5§%quots of the
concentrates were analyzed by T nd t}Q once ted &tracts ‘&ple(@ AT-0, 7, 14 and 28

days were additionally analyze@ HP @@ 5

\
For TLC analysis aliquots of@e co entrat the acts re sp@t%i on silica gel plates (Si60,
F254,20 cm x 20 cm Mer@ usip@ £ i' % 1c 1cat he es were developed with ethyl
acetate/2-Propanol/wat, @75/2%% v/ 1 a plﬁﬁ: ch t solvent saturation. The
distribution of radio € zafisy on th@latess me&%red @1 g a Bio-Imaging Analyzer (BAS
2000, Fuji Co.). Radloactuéreglo@n the@acks @ l@ﬁed using the software package AIDA
(Raytest). The quantlﬁﬁ%n of ) test # degradation products in the extracts was
calculated based on th trib n of L nes a\&he amount of radioactivity in the extracts.

The assignment 0@ TLC@%ks ttgﬁe tes@@m w@done by comparing their separation distances
with the separation istae@ of radtolabefied fl r@\one. The radiolabelled test item and the
radiolabelled reference item W@app F&¢ 1n sgdrate lanes onto each TLC plate. All minor
transformation products we@ arac@lzed adsording to their separation distances.

The HPLC method used a syste\§9 comg?i’sed a Purospher Star RP18-¢ (Merck), 250 x 4.6 mm; 5
tivity detector fitted with a solid cell and to a UV detector set at 254
nm. The mobile phase was a gradient of 1% formic acid in water against 1% formic acid in

um column connected to a radi

acetonitrile. The assignment of the HPLC peak to the test item in the application solution was done by
co-chromatography using the ['*C]-reference substance. Within routine chromatograms of the
concentrated combined extracts, comparison of retention times in different chromatograms was used
for the assignment of the HPLC peaks to test item and the transformation products. The quantification
of the test item and its degradation products in the extracts was calculated based on the distribution of
the HPLC - zones and the amount of RA in the extracts.

The electro-spray ionization MS spectra (ESI) were obtained with a LTQ Orbitrap XL mass
spectrometer (Thermo, San Jose, CA, U.S.A.). The HPLC instrument used for chromatography was
an Agilent HP1100 with a Nucleodur C18 Gravity, 3 um, 250 x 2 mm (MN) column. The mobile
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phase was a gradient of 0.1% formic acid in water against 0.1% formic acid in acetonitrile. The flow
from the HPLC column was split between a UV-detector followed by a radioactivity detector (Ramona
Star) and the MS spectrometer.

Findings @

The DAT-0 extraction efficiencies were 101.6, 99.5, 100.8, and 100.5% o®phe ioac 1ty (1%)
The test item was stable under the conditions of extraction and account O 7 &id
100.5% of AR in the combined organic soil extracts at DAT- %These %sults\ ons th@
extraction method was well suitable to extract the compoulq@r @soﬂ ﬁ@rlx rec@ws of
radioactivity after the concentration step were exemplarlééeter@ed an@vere @@Z ol arnples

d. N
examine &© O\\@ @

A good selectivity and reproducibility demonstrated“tie T§1hty @@sepa tion }\é@.‘ant
N
bingd

the TLC method. The TLC limit of quant1ﬁcat1 @Ie pe th rganlc
extracts was < 1% of radioactivity applied to t ate (8,3% o HP@CCOV -checks

gave mean recoveries that ranged from 99. OJ% 01.0% tor théour W% sho at no
radioactivity was lost during analysis. oS - Q . 9
R @ N

e
Recoveries of applied radioactivity fro®%mp WCI’C&tWGC §9% an@ 0"/@ all soils at all time-
points. No time-dependent tendenc&%s ob@wed fo ‘Fﬁ%reco ovgritie study period,

demonstrating that no significant @oact di s@ted fiqm the fsks 0@/% lost during processing.

The amount of formed *CO, i ase%@&adil durin entig&Btudy § %od. At the end of the study,
28 days after application, betfgen S&Q and % w Quant' as carbon dioxide. No
significant amounts of volﬁ @ic c@und Qere dedited phe polyurethane foam of the trap
attachments (values b r@< 0.1%0f A&a all s@phn in At the end of the incubation period
the recovered radio ty1 NS extra@s hadg; crea 0 1% 12.3% of AR. Non-extractable
14C-residues increase from@bl 3. 3 an@l 9% T-0 to maximum amounts of 31.0,
30.8,31.6 and 28.1% ogat Désf-10 AT-2¥"and dgchned already slightly to 27.7, 28.3, 26.7
and 27.0% of AR unt% the sésy at BAT-28,

The mean recover@nd d@nbu‘u%&f apd rae&@ctlwty are shown in the following tables.
Table 7.1.2.1.2-2 Recover?&d dr&*%utml@ apph{@adloactlvny in Laacher Hof AXXa soil

Fraction %\\ ’ (‘%&‘) % a]&Qﬁed radioactivity at days after treatment:

o V| N Q3 7 10 14 21 28
Carbon dioxide na |17 8.0 226 317 425 54.2 58.5
Organic volatiles n.a. ~ 0.1 0.1 0.1 0.1 0.1 <0.1 <0.1
Total volatiles n.a. 1.8 8.1 22.8 31.8 42.6 54.2 58.6
Ambient extract 99.0 93.6 71.7 53.5 38.6 24.7 10.4 9.1
Microwave extract 2.6 2.9 2.9 3.2 2.8 2.9 1.8 1.4
Total extractable 101.6 96.6 80.6 56.7 414 27.6 12.1 10.5
Non-extractable 1.1 4.6 13.1 20.6 24.8 27.6 31.0 27.7
Total recovery 102.6 103.0 101.7 100.1 98.0 97.8 97.4 96.8

n.a not analyzed
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Table 7.1.2.1.2-3 Recovery and distribution of applied radioactivity in Dollendorf II soil
% applied radioactivity at days after treatment:
Fraction
0 1 3 7 10 14 21 28
Carbon dioxide n.a. 0.7 4.6 14.8 23.8 37.%7@ 527 56.9
Organic volatiles n.a. <0.1 <0.1 <0.1 <0.1 < O.KU <0.1 <0.1
- y : N
Total volatiles n.a. 0.8 4.6 14.8 23.8 @ 8 \%SZ.S S 56&
At'nblent extract 94.2 91.8 83.2 63.3 048.5 &@ 29.6 @” 121?% @
Microwave extract 53 53 5.0 4.9 @{@ 4.2© 3&& M@ s i
Total extractable 99.5 97.1 88.2 682500 RO | WM | 4 @’@ 11.8
[(4 NI
Non-extractable 3.0 5.4 9.4 > Q6.1 30. 28.3
WO | @2 | 61 O 308
Total recovery 1025 [ 1032 | 1022 [ @2 {76 97. 0@ g@ &’9
n.a not analyzed Q § é, @ ¥
Table 7.1.2.1.2-4 Recovery and distribution of appl@‘adlo@wty aach&g@of Wlell
g
% apglied radi@ptivit ays a treatmédt:
Fraction o apgied radi@@rtivity, @T y @;@’ g ,n@%@
" I B w9 [ 2
P Q o, J 7
Carbon dioxide n.a. 47 @D TN 38"& o |1 D560 57.7
Organic volatiles n.a. 0lgl W A& |1 &0 @ ol 0.1
Total volatiles n.a. 48> | B0 | 89 o% 477°% L7 | s6d 57.7
i V)
Ambient extract 98.0 5 e 342 Y omsy 12,% A&LO 9.7 9.2

Microwave extract 28 (KR35 @% 4.(1% X g\\.g\g @‘@b ARNE() 1.4 1.2

Total extractable 100.8 N 87.0§ lEEINENET 11.1 10.4
Non-extractable O | & [ gr L33 31y | 306 30.4 26.7
Total recovery &\ﬁ \ﬁfo.sn @99.0(($? 964 g@ 97.9 97.6 94.8

n.a not analyzed @ﬂ ©© 6\ § @ @
o, °\
Table 7.1.2.1.2-5 Re ﬁry a@lstr @on of @pplied & loac 1n Hoefchen Am Hohenseh 4a soil

& @

\w Y %a ll@ﬂdloa ity at days after treatment:
Fraction h & K PP > },‘\%% y y
o @ 10 | AT 10 14 21 28
ioxi ? )
Carbon dioxide SAEPN I3 QL [Q133 215 32.9 50.6 56.0
Organic volatiles «3@ g < 0.1 @\%v <0.1 0.1 0.1 0.1 0.1
" >, Y
Total volatiles n.a. <% 0.8@ 4.@ 13.3 21.7 33.1 50.7 56.1
Ambient extract 9.6 946)7 | ¢ 68.2 56.0 39.5 15.8 10.8
Microwave extract 39 % @A.O 3.7 3.0 3.6 2.3 1.5
Total extractable 1005 [ ~P8.0 89.4 71.9 58.0 43.1 18.1 12.3
Non-extractable 1.9 4.0 7.5 14.1 18.5 21.8 28.1 27.0
Total recovery 102.3 102.7 101.1 99.3 98.2 98.0 96.9 95.4

n.a not analyzed

The results of the fractionation of unextractable residues from the 28 day samples into humin, humic
acid and fulvic acid are shown in the table below.
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Table 7.1.2.1.2-6 Distribution of unextractable radioactivity in humic substance fractions (as % applied
radioactivity)

Humin Humic Acid Fulvic Acid Total
Soil Fraction Fraction Fraction@ (%AR)
(% AR) (%AR) (%A%@
Laacher Hof AXXa 13.8 7.9 6% =l Q.é& .
Dollendorf IT 164 8.3 S O Ve @
Laacher Hof Wurmwiese 134 59 G &“’”80 o O @ 27.{3{@7
) ; S T
Hoefchen Am Hohenseh 15.7 49 ?"\g@ | /§ 7@\\ %%) (2%)@
>N .
Trifluoromethylbenzoic acid was rapidly degraded. Beﬁg@s th&;@St 1tel@ one r traffgormatiqn
product was detected in the extracts. The amounts of: rea&@ up t&@. , 6.3, 0.6 a@ 7%
of AR at the end of the study in soils Laacher Hof, %( @lend I, Lagcher ur@qese and
Hoefchen Am Hohenseh 4a, respectively. Fuﬁt@ore @ mlnegra@%@on &hmg up to
2.4% of AR (soil Laacher Hof AXXa and Laag urm e,

e C cterlzed
according to their separation distances in T@ The@gotran%%rmat@of K’i‘FM@ 1s summarized
in the following tables. <

s i &
Table 7.1.2.1.2-7 Biotransformation of TF@A in her AX)@ il @
w %
"/&@})lled @oactm\l\y at da‘yiﬁter tr zmnent

@@

Compound @&

P 0 (@‘-” 1 R 3] 9] & | @?’4 21 28
MO04 TFMBA 1015 ) 955N 789 % @?4 9 17.9 2.3 0.9
MO5 TFA n%@ ;y@ﬁ @6 722 \% 275 3.9 52 55

Ul (‘% R d 2;7 n.d.§p 0. 1@ 0.9 13 1.1
U2 RN Q@ nd N 1y 9D Spd 0.5 0.6 0.5
U3 ALY nd ey 0& %i@ A7 Q@ 2.4 22 1.0 1.7
U4 n . oD 0.5 n.d. 0.6 0.6 <LOD
& g7 (Govg 05
Us - [hd (P nd n.d. <LOD 0.4 0.3
U6 & n.d. f@) n.d.(@V n@ oud n.d. n.d. 0.4 n.d.
S 01>
Total extractable " 1016 %Wl | c3os [Os6s 414 27.6 122 10.5
Carbon dioxide ¥ R N¥i A 80 @v 22.6 31.7 425 542 58.5
Organic volatiles na. N 0L 00 0.1 0.1 0.1 <0.1 0.1
Non-extractable ”V 1©° | M 20.6 24.8 276 31.0 27.7
Total recovery 1026 | ago | Qo17 100.1 98.0 97.8 97.4 96.8

n.d. not detected n.a not analyzed < @) less than limit of detection
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Table 7.1.2.1.2-8 Biotransformation of M04 TFMBA in Dollendorf II soil
% applied radioactivity at days after treatment:
Compound
0 1 3 7 10 14 21 28
M04 TFMBA 99.4 96.1 87.0 64.4 48.0 238&| 44 1.7
MO5 TFA n.d. <LOD 0.5 1.9 1.8 AL 5.6 6.3
NA T Q§
Ul n.d. n.d. n.d. 0.3 n.d. @o \@X 13 § 1.{7@@
U2 nd. nd. nd. <LOD ] nd. @06 gF 0 y 8
U3 n.d. 0.5 <LOD 0.7 @g 1.6© L3S &@> RN
U4 n.d. n.d. <LOD | <LO| 8 @\N 07 & 04
Us n.d. n.d. n.d. <[ @ 5?1 @“@id. ©9§ o.3©% <LOD
@)
U6 n.d. n.d. n.d. &V@d c\gﬁn.d.(7 é§ ncfl)@ D <1L&D £ .
Total extractable 99.5 97.1 882 [Q682:Q° 520 NN R
Carbon dioxide n.a. 0.7 46 47| 26 W27 @ 569
Organic volatiles na. <01 | <04 O] <ay ARG oy <01e7] <01
Non-extractable 3.0 5.4 %N Y63 {T2120% 2 283
Total recovery 1025 | 1032 |22 @ 919 9’ @} @p7.9 96.9
n.d. not detected n.a not analyzed <LOD = les€shan li@f det&t%n @© 6\) @
9 Q N ©@

AN O 9 .
| o B S R S
Table 7.1.2.1.2-9 Blotransformatloj\@\dm B% aa&* Hof@ghrmvz\@j soil

@ @ a d%‘adiﬂ%ﬁvit a(é(ﬁ S aftQNreatment:
Compound 3 £ p%_l& ); y \Q%)
0 O j\\% «Q‘J @7 K 10(/& 14 21 28
M04 TEMBA 1R {ig@.l 7320 § 16.8@@ N 20 13 0.7
MO5 TFA of@d. 07 [V 27071 &9 §9 5.1 6.1 6.6
Ul hd., ndO] Y |06 [ Nos 0.7 0.9 0.4
U2 RN : d. £ 21O <LOD |<LOD |<LOD |<LOD
CRE Ry AT
U3 x\?) @4?.4 IS 2.4 2.4 0.8 12
U4 \Yd. @§ 0.3(\\& (@ 09 1.3 1.0 0.8 0.5
Us Dnd O] ng™ | @ [LoD | nd 0.7 |<LOD |<LOD
U6 X] @ | @ | hd oD o4 n.d. n.d. <LOD n.d.
Total extractable To0.s [\ 87.0 O s8] 258 16.4 14.0 11.1 10.4
.. NV
Carbon dioxide n.a. £ 4.7 1"‘@“ 38.8 476 53.1 56.0 57.7
Organic volatiles na % Ql )1 0.2 0.1 0.1 0.1 0.1
Non-extractable 1.3 h@ 21.8 31.3 31.6 30.6 30.4 26.7
Total recovery 1021 | ©100.5 99.0 96.0 95.7 97.9 97.6 84.8

n.d. not detected n.a not analyzed < LOD = less than limit of detection
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Table 7.1.2.1.2-10 Biotransformation of M(04 TFMBA in Hoefchen Am Hohenseh 4a soil
% applied radioactivity at days after treatment:
Compound
0 1 3 7 10 14 21 28
M04 TFMBA 100.5 97.5 88.4 69.2 53.2 3509 | 86 2.4
MO5 TFA n.d. <LOD 0.4 1.4 2.3 IR 4.9 5.7
Ul n.d. n.d. n.d. 0.4 0.5 @3 N 156
U2 nd. nd. nd. <LOD | <LOD @ 0.6 gF 04
U3 n.d. <LOD | <LOD 03 O 10 | @& [&Fo
U4 nd. nd. | <LOD | < Lopg}i <@ | O [ Qb6 & 04
Us n.d. n.d. n.d. 1\}1\@ . q“@g.d. @9? LO]%@% <LOD
@)
U6 n.d. n.d. n.d. &@d. cxgﬁn.d.(7 é§ ncfl)@ g 0.5 £ .
Total extractable 100.5 98.0 894 |[Q719 8| P | 81 [ ST23
Carbon dioxide n.a. 0.7 1 BHI| 26 9 Q%506 @ 56.0
Organic volatiles na. <0.1 <0O| " [ 4, 01 & o@ 0.1
Non-extractable 1.9 4.0 % RARSTOEEAEN: 27.0
N
Total recovery 1023 | 1027 |11 @ 9.9 98 @‘» @p6.9 95.4

n.d. not detected n.a not analyzed <LOD = les&shan li@f det&t%n @© 6\)

N )
The data for the parent compound MT%@F]\@ Werahga@ accot@ng te)\@)CUS. The best fit

kinetic model was chosen based or&e chii@)nﬁd@e cri@%n an@isua@essment. The results
are summarized in the table bel g @Q & Q

<,

@
AN DS
Table 7.1.2.1.2-11 Mo04 @’[BA lﬁso and@PDTo V@s in @ un %erobic conditions
S DS ) A & G
Soil O'soil %ﬁ% tie & D@ T
N Q> (

90 Visual Chi? Error
N @ odel@ & d) Assessment (%)
Laacher Hof AXXa Q¥ | L@V sand ©” SPEY |, @.0 @*Q’ 19.9 Good 6.4
Dollendorf IT NN 0 @ 7.@ 248 Good 9.9
Laacher Hof Wurmwiese &%andy&n &O A\Qﬁ @\K% 9.3 Good 49
Hoefchen Am Hohenseh 9]  Sj m 5& SF(;& ®s 28.3 Good 9.1
N &

. S O ¢ O O
Conclusions V @ 9 ©
Trifluoromethylbenzoic id is idly d&gradedln soil under aerobic conditions, with a high degree
of mineralization. The Dngs cal@nted @e between 2.8 and 8.5 days. MO05 TFA was detected
as major transformation product. E atiom@f significant amounts of CO, and NER indicates a
near-complete mineralization of] TFMBA and a quite usual participation in the natural carbon
cycle of soil. There was no pH dependency evident. There is no potential for persistence and
accumulation in aerobic soil.



B B C Sci Page 72 of 178
BA\E';ER dyer Lropocience 2014-03-14

Document MCA: Section 7 Fate and behaviour in the environment

Flurtamone
Report: KCA-7.1.2.1.2 /03; || . 20122
Title: [1-*C]-Trifluoroacetate: Aerobic Degradation in Four European Soils
Organisaton: T
Report No.: EnSa-12-0393 &
Bayer CropScience Document M-439283-01-1 &@
Publication: unpublished § o &
Dates of experimental 18" February 2011 to 6™ September 2011 @ @ Q @@
work: . % J
Guidelines: OECD 307, EU 95/36/EC, EC 1101, im9, T 410@ °§
Deviations: None . gi% @%’ @w\ﬁ
GLP/GEP Yes @@9 S S &
> @2@ @ @ @ P

C e &y &
Executive Summary %Q § é}a @
The degradation of [1-*C]-trifluoroacetate (BC 565@) @%dled% four@lropeoﬂs The

test system consisted of Erlenmeyer flasks e @ped v@ trap theQe lectg@of (@nd volatile
organic compounds. Samples were treated%ﬂ Q00 g, % 1va1 E@l rate 0«@75 g/ha, and

analyzed after 0, 3, 7, 14, 28, 43, 59, 92 @ 0&7 s of % batl@ At e@ samg 3: g date the soil
samples were extracted three times at t aggbient &mper: and Sre w:@espe@ the formation of
non-extractable residues by hot (mlgg)\/ave @g ractione T oun era tivity in the extracts
as well as the amounts of trapped tile re de@mlne@by llqﬁé scinglation counting (LSC).
Aliquots of the combined orga xtra ere c¥nce a@d aaly &and quantified by TLC.
The identification of the test in th%apph@on sodgtion @ach@d by HPLC-MS and HPLC-
MS/MS. The test conditi utli H@m th ocol§ @tained throughout the study.
Mean material balances or 10@ 10@100 Qnd 1 @% of the applied radioactivity
(AR) for the four soilg @ >

R,
The test item [1- 14C&1ﬂu9@acetas n@degra{gé unboratory conditions during an

incubation time of 120 oun Volagles and non-extractable residues were not

formed in the course % & 1f-1i e [1-14@-triﬂuoroacetate was calculated by the best
fit kinetics accordingo FOC@S (sn@}e ﬁrst@ er,o , for trigger evaluation) as >1000 days under
aerobic condltlons%all Y test 1ls 2
Y
Materials and Methods % .. Q
S @*% &
Test Material: V

v
[1-1*C]-Trifluoroacetate, radiocl@§ical purity > 98%, Batch no.: KML 9072.

Test Design:

The metabolism of [1-'*C]-trifluoroacetate in soil under aerobic conditions was investigated in four
agricultural soils at 20°C. The soil characteristics are listed below.
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Table 7.1.2.1.2-12 Properties of soils used in a trifluoracetate aerobic soil study.
Parameter Result/Value
Soil Laacher Hof Dollendorf Laacher Hof Hoefchen
AXXa 1I Wurmwiesg@ Am Hohenseh
Geographic Location! Monheim am Rhein Blankenheim Monheim a}‘r@%in Burscheid
Soil Taxonomic Sandy, mixed, Fine-loamy, nixed, Loamy. @ed, ‘;\° L03®mixed@
Classification (USDA) mesic active, frigid @ %\@p Tesic o, @&
Typic Cambudoll Typic Eutrudepg . Typée gud@? Ar&@ f
Map Reference N 51°04.65’ N50°22.90Q) 1° og@ s SN 51504.01°
E 06° 53.52’ E 06° 43 @ ;\&\ 06° %5’ \@7 E @6.33’
\78) N >
Textural Class (USDA) Sandy loam Claym . f’i@ Sa{;@ Loam CQ\() @@lt loam\\f
Sand (%) 77 QL NEE Ss7 O 25@Q
o O D %S &
Silt (%) 14 s 0 S 7 204 €§ @
Clay (%) 9 RSEEES ﬁ@ g}\\Q o U
pH in CaCl> (1:2) 6.2 D g% OC@‘ é@.l @U @Q’ 6.4
pH in water (1:1) 6.5 S . & 5.4 o0y 6.7
OIS N N
pH in water (saturated paste) 6.3 @)Q @ 7.4 @ @ 5.9\@ % 6.5
pH in KCI (IN) 60 & D 1Y O AR \(@ 6.1
Organic Matter (%) 2.8 \@ @K)) £E) 2 3 ©@ 4.1
Organic Carbon (%) k@ (\E} f/\¥% °§ %Q1.9 ’N 2.4
Cation Exchange Capacity @g Q& V 212 é @ @ 13.6
(meq/100g) N 2 ., % e’ o
i i N > Q
Water Hol;hng Capacity @Q\' 122, Q@ @ QQ, \% 8.2 263
ApF 25 (%) @ B 5 K e
- - S ~ N XY
Maximum Water Holding o &I @ 84.9 @Q 57.6 62.0
Capacity (%) N N N A N S
N N o \\) o, “@/
Bulk Density A NS 126, S 7 & 113 1.08
(disturbed, g/cm?) é S @ &3 ?&@
Soil Biomass at: %\eg @YQ %\ ég ' v
0 days ©© 536 é& @ 2930 423 833
59days @ <& S b‘) © 4 459 844
120 days v @& & U e 424 387

!in North Rhine-Westpﬁalia,%many N @ \«@’

The soils were collected fro% rlcu]@ﬁ ar@of Germany and were taken fresh from the field. A
u

few days before starting the study, the soil P sieved to a particle size of <2 mm. Subsequently the
soil moisture was determined by, ng aliquots of the soils at 105°C. Ultrapure water was added to
adjust each soil aliquot to 55% of the maximum water holding capacity. The weights of all test
vessels were recorded and the samples were pre-equilibrated at about 20 °C in the dark over a

weekend.

The incubation systems were static systems and consisted of Erlenmeyer flasks (300 mL) with 100 g
soil (dry weight) for each sampling interval. The flasks were closed with trap attachments, which
were easily permeable for oxygen. The traps contained soda lime for absorption of CO; and a
polyurethane foam plug for adsorption of volatile organic compounds.
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An application solution, with a concentration of approximately 20 ug/mL in water, was prepared.

1 mL of this was applied drop-wise, by use of a micropipette, to each pre-equilibrated soil sample,
giving a treatment rate of 20 ug/ equivalent to a field rate of 75 g/ha. Dose checks were taken during
the application procedure. %)

@

Water loss due to evaporation from the soil was determined by weighing t g%ampled ﬂask&wnhout
the traps on each processing day. If necessary, the evaporated portions wggrepl Def&rmin
of the soil microbial viability (microbial biomass) was perfor%ed at th&@art J@ie ml@p (D§259)
and at the end (DAT-120) of the study. % @

v 9

Samples (in duplicate) were taken at 0, 3, 7, 14, 28, 43, 5 20 da@’after atme@ The
corresponding trap attachments were collected to deter@he thﬁu @ 14C nd 01c A "clles.
At the respective sampling dates, the soil samples fr. ea@sk v&g@e extra&ed cor@letel
extracts were analyzed by LSC and TLC within o is W@lom per ed
within a day but always within a maximum of tl§d )QQIPL aly@,i&wa @fom@n 120 day
samples within two days of extraction. After. &}alyms@le exgéts \ tor@i&‘ @ trap
attachments containing soda lime and PU fi \ﬁroce@ wi 0 AW/ Bound

i

residues were analyzed by combustion a n tﬁ‘i%e we@ after?nph@

For soil extraction the entire soil amo’u@ of test @sel \@trans@ed Ln@%entrlfuge beaker and
extracted using a mechanical shak The @actu@)roce ke congmised a%extractlon with 100 mL
acetonitrile/water 80/20 (v/v) fo @ 0 e@ao‘uon@ntb 8L a itrile/water 80/20 (v/v)
both at ambient temperature. Se ex co eda adlo%?%ayed The final extraction

used 80 mL acetomtrﬂe/waé&O/S(@e(v) W@§% micr, ]@ng t& C. This was then

radioassayed. \ @

The residual radioacti @(b r651 ?ze -d hom§enized soil was determined by
g) obsac

combustion of thre&quot@ppro sa@le @Ned by LSC.

R
Volatile organic compo posﬁg%/ con&led e fotan plugs were extracted by shaking with
tte

ethyl acetate. Aliquot the acts re su d to@SC measurement. Chromatographic

analyses of the PU fi extr@ts we@ notp ecause they contained < 0.1% of the AR in all
test systems. V @ @ & @@%7\

o @ . . .
For determination of 14C02, da contg®ed in the trap attachments was dissolved in

hydrochloric acid. The 1ibel?@d COQvas ab&\rbed by a special absorption/ scintillation cocktail and
radioactivity was measured by l%@} scintif@tion counting.

Prior to chromatographic analysis, the cold and microwave organic extracts were combined. Aliquots
were concentrated and radioassayed to allow the determination of recovery. Aliquots of the
concentrates were analyzed by TLC and the concentrated extracts sampled at DAT-120 were

additionally analyzed by HPLC.

For TLC analysis aliquots of the concentrates of the extracts were spotted on silica gel plates (Si60,
F254, 20 cm x 20 cm Merck) using an automatic applicator. The plates were developed with ethyl
acetate/2-Propanol/ultrapure water/ glacial acetic acid (65/24/11/1, v/v/v/v) in a plate chamber without
solvent saturation. The distribution of radioactive zones on the plates was measured using a Bio-
Imaging Analyzer (BAS 2000, Fuji Co.). Radioactive regions on the tracks were quantified using the
software package AIDA (Raytest). The quantification of the test item and the degradation products in
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the extracts was calculated based on the distribution of the TLC-zones and the amount of radioactivity
in the extracts.

The assignment of the TLC peaks to the test item was done by comparing their separation distances
with the separation distances of radiolabelled flurtamone. The radiolabelled t&item and the
radiolabelled reference item were applied in separate lanes onto each TLC

The HPLC method used a system that comprised a Purospher Star RP1 : Q\ e g 50 6
pum column connected to a radioactivity detector fitted with a@hd cell&and t(&k d %or t 254
nm. The mobile phase was a gradient of 1% formic acid ug@ater c@alm SmM formate
against 1% formic acid in acetonitrile water containing 5@91 am 1urn t N Q

The electro-spray ionization MS spectra (ESI) were 0 @inec%agﬁl Orb @% §§ ss

spectrometer (Thermo, San Jose, CA, U.S.A.). TheQ)LC used or chr ograpiy was

an Agilent HP1100 with a Nucleodur C18 Grav1 $ @n ( i

phase was a gradient of 0.1% formic acid in aga 1% %agid in &om N

from the HPLC column was split between a@ depg foll‘&)ved lg@ rad@ﬁwt

Star) and the MS spectrometer. @ o\ R {N@ @@ @ .

Findings . \@Q §}7 é @© &© @Q

The DAT-0 extraction efficiencies &re 10Q=¥ 10@% %d LO@@ZQ% of@’phed radioactivity
{der the, ditiggs of e@c‘mo \d ac@ted for 97.7,98.4, 98.7,

and 99 2% of AR in the comb1 -*”- org@ soﬂ%tract DA D Thegtesults demonstrate that the

‘ oqextra e cm@»oun% m t}@ il matrix. The recoveries of

radioactivity after the congy rat;,o@ arily erm$@ for DAT-0 and DAT-120

samples and were 101%\@ 105° sa ples@gxam

O

¥

A good selectivity aﬁﬁpr leh%@@mon§med® suita@dlity for separation and quantification of
the TLC method. The TLEimit @uan‘uon@OQk&a determined to be 2.1% of AR (LOD =
O

0.7% AR). S & g&% &
Recoveries of appli@dioa@vity sa S W etween 90% and 110% for all soils at all time-

points. No time-d%nd nden&@was o@ewe@@r the total recovery over the study period,
demonstrating that no si ﬁca%radlo @rny d&a‘[ed from the flasks or was lost during processing.

No “CO, was formed durin%ﬁ stu@erio&\\lo significant amounts of volatile organic compounds
were detected in the polyurethane %m of @ trap attachments (values being < 0.1% of AR at all
sampling intervals). At the end e incubation period the recovered radioactivity in the extracts was
effectively unchanged at 96.4 to 98.6% of AR. Non-extractable “C-residues increased only
marginally from 0.6, 1.3, 1.0 and 0.9% of AR at DAT-0 t00.8, 2.0, 1.3 and 1.2% of AR at the end of
the study (DAT-120).

The mean recoveries and distribution of applied radioactivity are shown in the following tables.
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Table 7.1.2.1.2-13

Recovery and distribution of applied radioactivity in Laacher Hof AXXa soil

% applied radioactivity at days after treatment:

Fraction

0 3 7 14 28 43 59 92 120
Carbon dioxide n.a. <0.1 <0.1 <0.1 <0.1 <0.1 ;07@3‘1 <0.1 <0.1
Organic volatiles n.a. <0.1 <0.1 <0.1 <0.1 <0.1 &3‘61 <0.1 <0.1

3 N % 2 x
Total volatiles n.a. <0.1 <0.1 <0.1 <0.1 <01 < 0.1@% < 0@ <&
Ambient extract 96.1 98.0 98.8 98.3 95.6 BID| 9% &4 RGS
: 5 N
Microwave extract 1.36 1.7 1.7 1.9 lnuﬂ & o@i @ 0 %% 2.1
Total extractable 97.7 99.7 100.5 | 100.2 @@é %@3.9 “@@101.3\@57 10145 98.6
Non-extractable 0.6 0.6 0.8 0.6 @ 0.7 0.9@ 0;@ 06\' 0.8
Total recovery 98.2 1004 | 1013 | 104G 98&@) 10, 1P | 192 &9.4
n.a not analyzed S 4

Table 7.1.2.1.2-14

N S
%Q S
Recovery and dlstrlbutlog\ apph@radlo{fwty

§

)

olle

% aj iod radi 1vit s af treatm@*.
Fraction °ap ng @t yg@//y ﬁ@ I (f@h@
v T 3 [ 0] 6 [ o [SF Jow JO%u [ m
Carbon dioxide na <0.1 f@@ @1 °§0.1 @@ 0.1 5} < 0.}(\@‘”’ <0.1 <0.1
Organic volatiles na <01 Jego1 <o }N@% <0. f}p) <0d”| <@ | <01 | <01
Total volatiles na. | <01y |>< 0.;))@ Zé@( <@y ] S o8l | <00 | <0
AI:nblel’lt extract 95.9 97 X 9/.& Y @jQ?aD Q\‘%Q CD’Q/ 97.2 97.2 93.8
Microwave extract 2.5 @ ” R 2.5 2.5 Q@ 2.4 Q 2.8 3.0 2.7
%
Total extractable 984 | \99.8 ?100.2 @D 9451 964D 9gR) | 1000 | 1002 | 964
Non-extractable 13 . O 12 (\\Q° 1.@ N @‘ %@?7 1.8 1.7 2.0
Total recovery 99 168 %0 | 008 78 AOl01.1 | 1018 | 1019 | 985
- %‘. § /\:\ Cy Q {Q
n.a not analyzed @ @ Q Q @ @
& N o @ N
Table 7.1.2.1.2-15 Re@ery al@lstrll@l lled QY oactwlty in Laacher Hof Wurmwiese soil
AN A S
lie dloac ty at days after treatment:
Fraction S & K pp @ %Q y y
A0 3 7 K 43 59 92 120
COxi ) ) Q
Carbon dioxide [ Qw'a. s 0.1Q < 049 <0®| <01 | <01 | <01 | <01 | <ou
Organic volatiles ¥ n.a <0y’| <@l | Al <0.1 <0.1 <0.1 <0.1 <0.1
Total volatiles n.a 1 S <0.1 <0.1 <0.1 <0.1 <0.1
. " N
Ambient extract 96.8 §%Nn.g D977 970 93.8 97.5 97.1 96.9 95.3
Microwave extract 1.8 A 1.9& 2.@@7 2.1 2.1 2.2 2.6 2.7 2.3
Total extractable 98.7 9w | 997 99.2 95.9 99.6 99.7 99.7 97.6
Non-extractable 1.0 1.1 1.0 1.0 1.1 1.2 1.2 1.1 1.3
Total recovery 99.7 1009 | 1008 | 1003 97.0 1009 | 1009 | 1008 99.0

n.a not analyzed
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Table 7.1.2.1.2-16 Recovery and distribution of applied radioactivity in Hoefchen Am Hohenseh 4a
soil
% applied radioactivity at days after treatment:
Fraction
0 3 7 14 28 43 ) 92 120
Carbon dioxide n.a. <0.1 <0.1 <0.1 <0.1 <0.1 &%61 <0.1 <0.1
B : N o
Organic volatiles n.a. <0.1 <0.1 <0.1 <0.1 <0.1 Q§ < O.lg\ < 0.&%& < (@7
Total volatiles n.a. <01 | <01 | <01 | <01 | <0l <@y | <@l | <P

Ambient extract 96.9 98.2 98.4 97.4 943y | 98P [ Ol | Q02 1 0F5

Microwave extract 2.4 24 24 26 | &% @4 EQ2.6 gy 2.9 éa 2.8
p

Total extractable 992 | 1007 | 1007 | 100.0 @970 AV1005 @ 101 128 983

Non-extractable 0.9 1.0 1.0 0.9 C LS 1&@ b@) ¥ Q2
Total recovery 1001 | 101.8 | 1018 10@ @ $0r8 | Pe31 @034 99.5

n.a not analyzed @9 Q@v @\\) K@)\ @ @
[1-'*C]-Trifluoroacetate was not degraded dulf&ﬁ@ne i batiﬁne 20 d !ﬁgorawry and

so the total extractable percentages in the tab;%s abo are alsb.the g@en‘c ) 2§ﬁs of TFA at each

time-point in each soil. The calculated hakfe of@e tesﬁ@n wal>10 ys (%@ kinetics).
2 S Q

@) ®
Conclusions ¢ S ©
R
Over the course of the study (120 ) tri oac@te was ot degegded 1ﬁ\§ﬂs under aerobic

conditions over the course of the

dy (@’day% &

<,

&
g &

Report: KA 12,15 104; @Zb S

Title: ]Tr1 roa e: Capcentr dc%@ent Mineralization under
77\

Organisation: o ' )

N
Report No.: D 2
& 01e %@)ocuggﬂt !!s®@01-01-1

@Aug@t 2011

Publication: UHpub 1

Dates of experimental 8th 5’1 1a 11t
work: P % S’ r}’%
' &

Guidelines: V 3%@U 6/E%§C 1107/2009, OPPTS 835.4100
Deviations: @
GLP/GEP %es @ < ©\
\
v O o
Executive Summary % ©

The concentration dependent mineralization rate of M05 TFA [1-'*C] trifluoroacetate (BCS-AZ56567,
the sodium salt of AE C0502988), a metabolite that may be formed in soil from use of certain
pesticidally active substances, was determined in four different soils: in a sandy loam, a clay loam, a
sandy loam and a silt loam for 120 days under aerobic conditions in the dark at 20 + 1°C and 55 + 5%
WHCrax (maximum water holding capacity). Trifluoroacetate (sodium salt) was applied at three
different rates: 21 pug/100 g soil dry weight (equivalent to a field rate of 75 g/ha), 1.1 ng/100 g soil dry
weight (equivalent to a field rate of 40 g/ha), and 0.1 pg/100 g soil dry weight (equivalent to a field
rate of 0.4 g/ha), in the test system. The test system consisted of Erlenmeyer flasks equipped with
traps for the collection of CO,. Samples (traps) were analyzed after 30, 59 and 120 days of incubation.
At each sampling date the amounts of trapped CO» were determined by liquid scintillation counting
(LSC). The identification of the test item in the application solution was achieved by HPLC-MS and
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HPLC-MS/MS. The test conditions outlined in the study protocol were maintained throughout the
study.

No significant mineralization (>1% of AR) could be detected in any of the samples under the used

laboratory conditions during an incubation time of 120 days. @
Materials and Methods § @° S &
- 8 @
Test Material: . &@ o\\@? é §
[1-'*C]-Trifluoroacetate, radiochemical purity > 98%, Batc&& : K@%%&\ @ ?&\?
Test Design: 5 {Z%\? g@% \@7 Q@
gn: @ @ @ @Q @ 1Y
The metabolism of [1-'*C]-Trifluoroacetate in soil un aer@? congithons V&@mve&%‘[ed infour
agricultural soils at 20°C. The soil characteristics e sted ow.@é} @& @
Table 7.1.2.1.2-17 Properties of soils usedo@/lﬂs {Q co tratist\é%eperépb)t mil@%zation soil
study. \§ \@ @ (07% 0 @ V@
Parameter X @\& %\@lg;ult/V N Dg»
Soil Laacher H(@»U @Dollend&@v ,@ Laa@@iof @L" Hoefchen
AXZ(@ \@9 . & - ) W/_ng iese @ Am Hohenseh
Geographic Location! Monheing@?Rhein@} B}/an%nhein@ M%}\l% a@@@in Burscheid
Soil Taxonomic Saj mixed&\) Fin&gamy, nﬁ%ed, OQEOJamy, ixed, Loamy, mixed,
Classification (USDA) esic active, friged (»@ J mesic
@Zan@@oll 6%1“ ypic @ﬁdept @ Tx&\rgudalf Typic Argudalf
Map Reference @wN 51904%65° @X N 2.90& 1% 04.86° N 51°04.01°
O EL3.52, ° 43@ 06° 55.25° E 07°06.33°
Textural Class (USDA) o\@ ,@Y\&y lo m@CIay &aﬁ g Sandy Loam Silt loam
Sand (%) &Q \@ 737% ES) » Y @ 57 25
Silt (%) @é & @ &QO %@ 26 60
Clay (%) N2 @@ PN 17 15
pH in CaCl> (1:2) SABENEEEN @ VES) 5.1 6.4
pH in water (1:1) @ @© 6 @ ® &3 5.4 6.7
pH in water (saturate%aste) %) &5 % 4 5.2 6.5
pH in KCI (IN) &“ “Q.o @5 7.1 47 6.1
Organic Matter (%) @ 2.8@ \© 95 33 4.1
Organic Carbon (%) Na 1.O N 55 1.9 2.4
Cation Exchange Capacity %7 o 212 10.0 136
(meq/100g) gzg
Water Holding Capacity
at pF 2.5 (%) 12.2 349 18.2 26.3
Maximum Water Holding
Capacity (%) 46.9 84.9 57.6 62.0
Bulk Densit
(disturbed. gy/cm3) 126 0.97 1.13 1.08
Soil Biomass at:
0 days 642 3145 598 1016
59days 484 2798 316 696
120 days 323 1931 173 499

!in North Rhine-Westphalia, Germany.
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The soils were collected from agricultural areas of Germany and were taken fresh from the field. A
few days before starting the study, the soil was sieved to a particle size of <2 mm. Subsequently the
soil moisture was determined by drying aliquots of the soils at 105°C. Ultrapure water was added to
adjust each soil aliquot to 55% of the maximum water holding capacity. The v@ghts of all test
vessels were recorded and the samples were pre-equilibrated at about 20 °C g the dark over a

weekend. @@ N° @&

The incubation systems were static systems and consisted of rlenmey&@’lask @ n@wuh
soil (dry weight) for each sampling interval. The flasks wer osed@th tr @ttael@ts
were easily permeable for oxygen. The traps contained s<@’hmeo ads @

polyurethane foam plug for adsorption of volatile orgaom@ﬁds @Q @@ o

Three application solutions with concentrations of a @y 2Q§Eg/mL, ﬁggg/m@nd 0, /rnL

in water were prepared. 1 mL of this was applied §rop- w@ n@ropm@& @ pre-

&
g

equilibrated soil sample. This resulted in treats rat 21 @100 %)11 @elgh&@quwalem to
a field rate of 75 g/ha), 1.1 ug/100 g soil dry %’ght (@uval ratg %@ and 0.1
ng/100 g soil dry weight (equivalent to a ﬁ ate §’) 4 B@) D@chec@vere @mn during the

application procedure.

& @ @
Water loss due to evaporation from th@@oﬂ v@de‘cel@ed Q@elgh@ the, s@y pled flasks without

the traps on each processing day. I cess@, the @pora eﬁ%pom@ were\%placed Determination

of the soil microbial viability g@blal @masé?vas pe@nrmed@ the @ in the middle (DAT-59)

and at the end (DAT-120) of't tudyg@ S @ ©@ %

The trap attachments fron@n ©Q e fr each t@on treatment) were taken at 30,
59 and 120 days after tre&% ent.xXhese atta ents @tal soda lime and PU foam were
processed within elgl@ﬁys é .

6 \ @
For determination of COxhe so me c@tamecé;? the@ attachments was dissolved in 60 mL
18% hydrochloric acid. § libega @&ms rbed%Qy a special absorption / scintillation cocktail

@f

@
@

/é@

J

and radioactivity was ge sure§y hq scintiti 1on counting.
- @ @ @
Findings @ N
No significant amounts adl()@%thlt d b@ected in the processed soda lime traps.
Conclusions $ @$§’ Q

No significant mineralization (Z@f AR)@)uld be detected in any of the samples under the used
laboratory conditions during an iffCubation time of 120 days.
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Report: KCA-7.1.2.1.2 /05; P 2013¢
Title: An Assessment of the Environmental Impact of the Photodegradate of

Flurtamone: Benzoic Acid

Organisation: ﬁ
K

Report No.: VC/12/006A N o

Bayer CropScience Document M-453572-02-1 @@ @ @§ @@
Publication: unpublished &@ O é §9
Dates of experimental ~ Not applicable @@‘7 QS §§ @ ?g\:\y
work: N L O @
Guidelines: EC 1107/2009, OPPTS 835.41¢})° @&,\ g@% S Q@
Deviations: None @%’ RS Q@ @9 @© X
GLP/GEP No (position paper) Q& Q\\ § & S @Q

A A

Executive Summary RS I @Q w @b @

. . SR SR -
A new soil photolysis study was recently corductedan flurt fhone g@olab@z% int substituted

phenyl ring, to allow complete understand@s: of &@amo egradafion §soil s es in sunlight.
In this study M06 benzoic acid was ide gﬁed a@’degra@ate andyvas f¢ at >&% of applied
radioactivity at consecutive time-poirits. It Y therd{Qte, a & sign@:ant abolite. It is likely
that it was a very minor metabolite@&s’the ic @s‘[ud&c%ndue@ on ﬁ?enyl-UL-”C]-ﬂurtamone

and so its identification was nire -@? that Wiy. Ii®e soj hoto study the concentration
of benzoic acid increased (to \\‘; ARSNID to ghs pen ate t@@ic-poi Rand then decreased at the
@ penadtamate 45-poid

final time-point (to 5.8% ARSY S S @% & § N
A review of the readily B4 ablé@ata Q zoi@d sh@ed tl@ is a naturally occurring substance

that is known to be r@@ly bj@rada und@oth@@bic aDanaerobic conditions. It is rapidly
degraded in soil uné% aero@and robi@condit'@ angroundwater. When formed from
flurtamone under aerobig &onditio@®'it w@egra y i%%’ralization). If anaerobic conditions occur
after it has been formed ¥will degfade by piwieraliZ@ion. Benzoic acid has low toxicity to
vertebrates and aqua@prga s a@ not refo ecotoxicological concern.

D

Materials and M%ods§ § &C) @,%

The review report for benzoic@l sta@it iSe @Rstance naturally occurring in soil where it can be
readily biodegraded. In add@%n the @)ort shdws that rapid and almost complete mineralization
occurs in lake water samples anﬁewage{@’amples. Sodium benzoate is the reference substance
required by the OECD aerobic eralization in surface water guideline.

An assessment produced under the auspices of the World Health Authority (WHO) also reported that
standardized tests on ready or inherent biodegradation showed benzoic acid to be readily biodegraded.
Easy degradation of benzoic acid was also observed in different non-standardized experiments using
sewage sludge as inoculum. It was found to be degraded by adapted anaerobic sewage sludge at
86-93% after 14 days by aerobic activated sludge (adapted) at 95% after 5-20 days and by unadapted
aerobic activated sludge at 61-69% after 2-3 days with a preceding lag time of 2-20 h. The use of a
synthetic sewage inoculated with laboratory bacterial cultures led to complete degradation of benzoic
acid after 14 days under anaerobic conditions.

Rapid mineralization has been shown to occur in groundwater and subsurface soil samples. In
groundwater, a half-life of 41 h has been found for benzoic acid under aerobic condition. Half-lives of
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7.3 hand 18.2 h, respectively, have been observed for aerobic and anaerobic degradation of benzoic
acid metabolized to *CO, in subsurface soils.

From its physical/chemical properties, benzoic acid emitted to water and soil is not expected to
volatilize to the atmosphere or to adsorb to sediment or soil particles. From th@sults of numerous
removal experiments, the main elimination pathway for benzoic acid shou §B€ biotic mlne&hzatlon

The WHO assessment concluded that the available data indicate that be acs 0 1}©a 10 @

toxicity potential in the terrestrial environment. This is conﬁ@ed by the eco& 0010 @1 it.
Benzoic acid is considered of low toxicity to vertebrates auat1§gan{t‘@?s ral a@iermal
toxicity in rats resulted in a LDso > 2000 mg/kg bw and cé?n ity infgbb @
LDso> 5000 mg/kg bw. Acute studies on fish (Oncor@%hug ﬁs) @uatlc s l@f‘hma
magna) and algae (Pseudokirchneriella subcapitata %of 1205131g/L f@ﬁ g/L
for Daphnia and 7.5 mg/L (ExCso =33 mg/L) for ac. @s to e or 1sms gfe be
excluded. &\ @@Q @ @b ®@
Conclusions % & @ @\
Benzoic acid produced by photodegrada of f%@moﬁ@ not @mpe@i of @cem for the
environment. @ @ @
O

K \\
Report: KCA-7§ K§ 201
Title: Flurta@ne ic Mo elhng% Valua@g‘; of &@)blc Soil Degradation

Stughe® to Dettv (&) oht Krodelli§ Endgoipts

Organisation:
Report No.: @
Publication:

Dates of experimental
work:

Guidelines: @
X

SN
C01ss1 q{

@

Deviations: None

Wohe
GLP/GEP “No - Iyt co @ted @@md Modelling Practice
Y

egu@@on @) No 1107/2009 of 21 October 2009

@
\¢

Executive Summary % og

A kinetic evaluation of aerobic s&1l degradation studies performed in the laboratory has been
conducted according to FOCUS Kinetics guidance [FOCUS, 2006]. The degradation studies were
performed with the active substance flurtamone or with separately dosed metabolites in order to derive
DTS5 values and formation fractions for the metabolites M04 TFMBA and M05 TFA.

Data for flurtamone and its metabolites was evaluated against the FOCUS Kinetics flowcharts
[FOCUS, 2006] using the computer program KinGUI2 for the determination of metabolite modelling
endpoints.

The resulting geometric mean DTy values (20°C and pF2) and average formation fractions are
summarized in the table below. .


http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-475181-01-1
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Table 7.1.2.1.2-18 Normalised modelling endpoint DTso values (20°C and pF2) and formation
fractions for flurtamone metabolites
Compound DTso Formation fraction
[20°C and pF2]
(days)
M04 TFMBA 10.4 S
Q
MOS5 TFA 1000 0.06&50. % §?
. . N %
a formation directly from flurtamone b fr(@/lm "@\/IB @ @
@\’ "\@ v 9
Materials and Methods @ g% <§
X R°
The experimental data for the behaviour of flurtamo &etab@tes ry @%itio ave
been taken from a number of aerobic soil degrada% tud@)erfo % € pa
compound [Burr and Austin, 1993; Eckermann Weuﬁ@n 2 or s g o@z‘g fetabolites

to soil [Burr, 1999; Eckermann and Junge, 20&% ck@ann, @2] ®

S C UG A

In the Burr and Austin [1993] study, the ro@ f d@dat@of ﬂl@ﬂmon«i@der agyobic conditions
was investigated using [TFMP-U-*C] fl mom@n thre&soﬂs dyl sm@ay loam soil and
artificial Speyer 2.2 soil) in the dark t@OC a@ 5% bar. %lal er 2.2 soil is
excluded from evaluation. Inthe E d %en {@12] th@sate of degradation of
[TFMP-U-'“C]-flurtamone was i tlg in f 01ls er ae %10 co@tlons incubated at 20°C

and 55% MWHC (loamy sand loa@ y 10&3@ soil g f sﬂt%M soil).

Due to specific activity cha@s du@@the abol' C? of fl @mo 05 TFA the tabulated data
for MO5 TFA (as %AR) 11@1e op@al s@/ repQ ';,\ n 1993 Eckermann and
Weuthen, 2012] need t@%%% mu@led 8&6 prl@ the %16 ic @elhng evaluations.

In the Burr [1999] sédy, th@te O%egrad jon of @]- FMBA was investigated in three soils
(sandy loam, silty clay 1@@ nd lo nder@etobi %%’nditions incubated at 20°C and 45%
MWHC. In the Eckerm&ain and@unge 012] the&e of degradation of [UL-*C]-M04 TFMBA
was investigated in soils Q- de itiongincubated at 20°C and 55% MWHC (loamy

sand soil, loam so@sandy @Bam 55 nd sﬂ@bam

In the Eckermann [2012i§7mdy era w@ deg tlon of [1-1*C]-M05 TFA was investigated in four
soils under aerobic condltlo mcubgty ’- d at 2&§€ and 55% MWHC (sandy loam soil, clay loam soil,
sandy loam soil and silt loam soﬂ)%/[OS T@A did not degrade under the test conditions, with the DTso
values determined to be >1000

Time zero residues for flurtamone were set to the recovered amount. Values <LOD (ND) were set to
¥, LOD for the first non-detect time-point (additional points <LOD not considered in the evaluations).

The determination of the kinetic values followed the recommendations of FOCUS rules. These were
aimed at deriving DT’ values for use as model inputs according to the FOCUS guidance document on
degradation kinetics [FOCUS, 2006]. The kinetic evaluations were performed according to the
respective decision flowchart for the determination for use in modelling endpoints [FOCUS, 2006].

The sampling times and residue data were entered into KinGUI and optimisations carried out for SFO
kinetics. Metabolites were fitted in a stepwise procedure (sequential addition of metabolites) with a
final optimisation of all parameters. The kinetic evaluations and the statistical calculations were
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conducted with KinGUI (v2.0) [Meyer, 2011] using iteratively re-weighted least-square (IRLS)

optimisation.

SFO kinetics were acceptable for deriving parent flurtamone modelling endpoint DTs values [Hardy,

2013]. Thus SFO kinetics were used for flurtamone in the parent/metabolite

The flurtamone degradation data were entered into KinGUI. Simple first :
applied to all datasets in a stepwise procedure according to the flowcha
modelling endpoints. Where formation fractions optimised t(@)oduring%he e

to 1, the optimisation repeated and that dataset used for en@@ﬁnt d@mnk

degradation data were entered into. Simple first order (S@) kineds we
according to the flowchart for the determination of mo@ﬁing, oin
- Y S
Findings o
The normalized DT, values for use as modelli dpou@ are

o
For M05 TFA no robust DT values could b% erive

at 20°C and pF2) was selected as the mo%&ng engpoint, @e par@met
average formation fraction of 0.063 direétfrom &E’tam&n%and @

St

S
wn in%sgle oxthe folin age.
Ry & g pag

@m a 9. ult I@%of o]@‘é@é da@ssumed to be

uations.

N
T ( kinefigs we
®Thermi z@fﬁn Q@@

tion 4bdy werofixed

. T 04 BA

&
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Table 7.1.2.1.2-19: Normalized (20°C and pF2) DTso values for M04 TFMBA as modelling endpoints
Soil/study DTso | DToo ffm | Chi? t-test Visual DTso
(days) | (days) | (9) (%) ) 20°C/pF2
2 (days)
Boarded Barns Farm (91/25), 121 | 400 | 0473 | 285 7.@4 o e 84
Ongar, Essex, UK — ffim fixed to 1 A % S ©
Manningtree Farm(91/26) Y &
. 2 .24 21.2 “06E
Manningtree Essex, UK — ffm fixed to 1 63.0 0910 % ° Ax@bi &@ %@ R @
Laacher Hof AXXa 4 N Ny 2
Monheim am Rhein, German 78 259 0@% 10&@ 288514 O 4\@ 78
’ y @ J% D &

Doll f1I 2. o

ollendorf 11, 80 | 26.5,0057¢ 8.1, IS 00%@ O gv
Blankenheim, Germany N &N 168 S @
Laacher Hof Wurmwiese, Monheim am 46 ZX N\ | ép @ 13 @§'+ @ 4
Rhein, Germany — ffim fixed to 1 ' A @ Q k& N & '

RN\ DY IS N
Hoefcflle,‘;am Hohensch 4a, 13.4&"44.5 Q0.483§ 23.3@@.16 @ 13.4
Burscheid, Germany (\_% D & w4 _ @ -
Manningtree Farm(98/16) @X QO oéa § N @(Q
Manningtree, Essex, UK ! 4 @) 09{* * 93
Esen 9 &'k %
Flint Hall (98/22), SN AN 2 Q; . ©
13. 4 7 10. .2&@3@8 + 13.6
Royston, Herts., UK! <§ &6 @ &\ o % @
% N

Boarded Barns Fall*m (98/24), @ 6 %O &Q &4 TR.08 R 106
Ongar, Essex, UK N f§ S AN

Laacher Hof AXXa, @) S Q P

. 1 > 6. 36E-1 + .
Monheim am Rhein, Germ§ %<§ [g%g@% 9@ r§ 6%@ 9-36E-13 6.0
Dollendorf II, Blankenheiy, Gerndwy' [ 74 | @F6 [ % 474E-10 |+ 74

PWEN] N4 O @
LaaChe.rHOfwurmv@ 9 (P 03l - @ a9 |4assEas| 28
Monheim am Rhein, Germagg, g\?\\ @ &@

N N
Hoefchen am Hohenseh %{J@ @@b & “ 91 | 5.79E-10 i 85
ol

P

Burscheid, Germany!

Geometric mean® (f% @O mg A r\@ 10.4*
Average = @ @U @) | 0.400

' M04 TFMBA applied @?es Vistdl a se@nent:@good, 0 = moderate, - = poor
* Geometric mean of Laacher I@AX)@B da@ Dollendorf II (7.7 days), Wurmwiese (3.6 days) and

Hoefchen (10.7 days) soils ?b:ulate(@rst AN

@ ©

Following guidance established by FOCUS [2006], DTso values and formation fractions were derived
for flurtamone metabolites M04 TFMBA and M0S5 TFA for use as modelling endpoints in exposure
assessments.

2]

Conclusions
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CA 7.1.2.1.3 - Anaerobic degradation of the active substance

In an anaerobic study (_., 1999, M-183875-01-1) conducted to the old EU

guideline, in which treatment was made to an already anaerobic system, no significant degradation of
flurtamone was observed. A new study, designed to meet current guidelines, @ conducted and is

presented below, along with a pilot study not previously available. N N° IS
Report: KCA-7.1.2.1.3 /02; JB.V. 19912 2 O g@@
Title: Flurtamone aerobic and anaerobic sai &@i Stu @
Organisation: @ @ O
Report No.: Chevron Chemical; Report No. \@7 Q@
Bayer CropScience Documenty @Q Q ®y?
Publication: unpublished & \\ AN K@ ®© N
Dates of experimental ~ 1989-1991 (not stated in re@rt) NS @ 'S é@
work: @9 N @ Q § @
Guidelines: The study was condu@d as@p ot @y pl;i\g’%to cofighucti full EPA
study @ @) @ N @
- - ¢ 0N o
Deviations: Not applicable @ L ) N .
GLP/GEP No Q \© & § < @@
Executive S S NN .
xecutive Summary % @b NN IR

This study has been fully summarg un@ 7.1 éﬁ é @\ @@
Conclusion: § &@ S

©
Flurtamone is stable under@a @ .

X
Report: @ 2.2, ; M. 2012
Title: & mone: Anaerobic
opean Soil.

Organisation:
Report No.: % ) \fQ

Q len0@©ocuy‘@ M-440634-01-1
Publication: V 2
Dates of experimental 1 to @ June 2012
work: °\©
Guidelines: S
Deviations: None % g
GLP/GEP Yes «§

Executive Summary
This study has been fully summarized under 7.1.1.2.
Conclusions

In soil under anaerobic conditions flurtamone is essentially stable.


http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-183875-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-249325-02-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-440634-01-1
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CA 7.1.2.1.4 - Anaerobic degradation of metabolites, breakdown and reaction products

In an anaerobic study _., 1999, M-183875-01-1) conducted to the old EU

guideline, in which treatment was made to an already anaerobic system, no significant degradation of
flurtamone was observed. Therefore no significant metabolites were formed @ behaviour of which
could be examined under anaerobic conditions. A new study, designed to néet current gul&elmes was
conducted and is presented below, along with a pilot study not preV1ous1 a1la@ @

Report: KCA-7.1.2.1.4 /01; | B.v. 19@, &
meta:

Title: Flurtamone aerobic and anaerobi
Organisation:
Report No.:

Chevron Chemical; Report N
Bayer CropScience Documegt

Publication: unpublished

Dates of experimental 1989-1991 (not stated @port)

work: Q

&

5-0
BN
R @

S
Guidelines: The study was cor@cted aQ pll%@udy r to %g%duc@ a full EPA
study. Q § © éﬁ Q @
Deviations: Not applicable @ ;&\7 °§’ Q @\ )
GLP/GEP No % o & O O @Q
Py O e Q . .©
Executive Summary % @b °§ o \\
This study has been fully summgd u 7.1 éﬁ é N Q@
Conclusion: @ @ §7 \%\

N
The soil metabolite of ﬂur@one @4 %@A Q r anaerobic conditions.
K @1 2, 1@‘702 M. 2012
e . ' '

Report:
@

Title:

Organisation:
Report No.: % ME

Publication: V @,
Dates of experimental &
work @

Guidelines: 3%7© %
Deviations: None
GLP/GEP Yes

Executive Summary
This study has been fully summarized under 7.1.1.2.
Conclusions

The main aerobic soil metabolites of flurtamone, M04 TFMBA and M0S5 TFA, are essentially stable
under anaerobic conditions.


http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-183875-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-249325-02-1
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Report: KCA-7.1.2.1.4 /03; [P 2013¢
Title: An Assessment of the Environmental Impact of the Photodegradate of

Flurtamone: Benzoic Acid

Organisation: F
K

Report No.: VC/12/006A N o
Bayer CropScience Document M-453572-02-1 @@ @ @§ @@

Publication: unpublished &@ . % §a
Dates of experimental ~ Not applicable @@‘7 QS §§ @ ?g\:\y
work: N QO @
Guidelines: EC 1107/2009, OPPTS 835.41@9 @&;\ @@% § Q@
Deviations: None @%’ RS Q@ @9 @© X
GLP/GEP No (position paper) Q& Q\\ ;§> & S @Q

A A
Executive Summary . \@ I @@Q w @b &@
This position paper is comprehensively su12§§rized@r%er 782.1 2@ §’ @
Findings @9 {&\7(@ {\9@ § @ @@

- R O N

G

The available data show that M06 beng%c ag@vill I@ily i@ade u@r anaggobic as well as aerobic

conditions. They also show that b ic ac@has @ toxi&iﬁs to vg@pbrate ahd aquatic organisms

N
and is not therefore of ecotoxico}§@ical %ern. Q )
U G g $
Conclusions N

© N
Benzoic acid produced by@togje@%dat ﬂ\@\onm&lm pound of concern for the

environment. 9 §
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CA 7.1.2.2 - Field studies
CA 7.1.2.2.1 - Soil dissipation studies

A study under this section that was previously submitted was a terrestrial field soil dissipation study in
Europe (-, 1996, M-158558-01-1). Flurtamone and M04 TFMBA were @pletely dissipated at
all four of the test sites in Europe during the course of the field study. For &yrtamaong the rgean DTso
as reported was 58 days (range 46 to 65 days) and the mean DTy was 19§y5 Q@ e 1580 21@@
days). These values were obtained by the by the methodolc;a&yailab& t the@e, hafvyver t@g\’

currently recommended kinetic analysis has been conducte% thed@ 0 ﬂ@\@mor@ﬁ@% M04
TFMBA could be detected after 10 months at any of the sifes. 2O lrog § S

A new Kkinetic evaluation of the data has been conduct@%nd j&&md b . ©© N
AN N

& N
Report: KCA-7.1.2.2.1 /03; 13c é}’ & q§ §£@
Title: Kinetic Modelling Anajgsis of 1d Sei esi1§} tudies
. g @ ‘Q)\)
Conducted in Europe

Organisation:

Report No.: VC/13/012E &

Bayer CropSé&gnce -01-§
Publication: unpublish
Dates of experimental ~ Not app@le & @
work: Q
Guidelines: Cor@siogul@nn (F@’NO

1
- . @ .Q
Deviations: @c & % @
GLP/GEP o @§ - h@ond@% to@§d N@m@

Executive Summary

The aim of this evaluatig aﬁnd kin@anal is of four datasets from trial locations
reported in one Europ%n field@pil di&éation@dy @ ormed with the active substance flurtamone.
The kinetic analys%@rwe@@-no@lised @50 V&@S for flurtamone, for use as modelling and
trigger endpoints. ?%@ N @g \@,%

The un-normalised DTso Valu@ten&d ur@ field conditions are considered appropriate for use
in calculations of PECs,i an%s tri g@ end %}ts and are summarized below.

Table 7.1.2.2.1-1 Un-normalised Iling endpoint DTso values (SFO) for PECs.i calculations

Trial DTso DToo Chi? t-test Visual
(days) | (days) (%) ) assessment
Bologna, Italy 91.6 304 16.5 4.93E-06 +
Mereville, France 37.4 124 28.1 0.000248 o}
Goch, Germany 27.2 90.5 14.7 2.61E-05 +
Manningtree, UK 63.8 212 21.3 1.69E-05 +

Visual assessment: + = good, o = moderate, - = poor


http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-158558-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-475190-01-1
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Table 7.1.2.2.1-2 Un-normalised trigger endpoint DTso values

Trial Best-fit DTso DToo Chi? t-test Visual
kinetic (days) | (days) (%) (-) assessment
@
Bologna, Italy SFO 91.6 304 165 |k {A'. +
N &
2751} 2
Mereville, France DFOP 15.3 238 13.5 @ @ @
@oogl S &
Nk 0 Q
Goch, Germany DFOP | 20.0 155 @ 4.3©§ kl & S
ST ST &
Manningtree, UK DFOP 33.6 @7 b @8 @b ©©+ X
SN ol 235 5 |5 S
A 3 \/ @2
Visual assessment: + = good, 0 = mo%}%e,-— or ¢ & @
- I &
Materials and Methods R & & %o @)
% Q W @ o5S

A terrestrial field soil dissipation study wit as@&n c ct 0 locatlons
across Europe (France, Germany, Italy a ) %ﬁ,°@6 M 55 1] hcatlons were
made to bare soil at a nominal apphcat@l rate 25 1 pre- erge&@ of ter wheat crop.
Soil samples were collected at reguL&}nterv@ for uN 43 @rs a &al for flurtamone (and
MO04 TFMBA). Where residue v O@ g/h® a Vahi’e%% vz, I@ of 4.5 g/ha was used
for the first sampling time pom@d no@d thex.fter @@@ &

S 8 >
All datasets were evaluated é@mg fi e%optltlon @ara@rs) rtamone. DTso and DTy

values were determined fopyhe degipdatig JBfthe 1tem@wtan§% The determination of the

o,

kinetic values followed @ recofimien t S of Cl&%es as aimed at deriving DT values
for use as modellin@@ trig@mput @cord ‘\* 0 t %nce document on degradation
kinetics [FOCUS, 2006] T@ ine %Valu@ons a&@}he tical calculations were conducted with
KinGUI (v2.0) [Meyer, % ] us 1tera&ly rlgh@ east-squares (IRLS) optimisation.

The model fits were ea%luate%@mg a@hi- squ@ o) guor statistic and visual inspection of residual
plots. The kinetic @yseS@l sa‘uo@ ere@ned out using the replicate data, however for
the y? analysis the %dlq@ conc@ratlo

the visual fit is a key assessme F S Kir@®fics. In this evaluation, a three-point scale has been
used: good (+), moderate (OWd podeY-). §\

The flurtamone residue data We%@ered ileGt’O KinGUI and optimised using SFO kinetics according to
the parent flowcharts for modellirg and trigger endpoints. SFO kinetics were acceptable for the
determination of modelling endpoint DT, values.

compaied to the mean measured value. An evaluation of

The flurtamone residue data were entered in to KinGUI and optimised using FOMC kinetics according
to the flowchart for parent trigger endpoints. FOMC showed improvement over SFO kinetics for all
trials except Bologna. Thus, SFO was accepted as the best-fit kinetic for Bologna, with the remaining
three trials requiring further evaluation with DFOP kinetics.

The flurtamone residue data for Mereville, Goch and Manningtree were entered in to KinGUI and
optimised using DFOP kinetics according to the flowchart for parent trigger endpoints.
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Findings

SFO kinetics for flurtamone were acceptable for modelling endpoint determination and the results are
summarized in Table 7.1.2.2.1-1.

9
SFO kinetics were acceptable for trigger endpoint determination for the Bol trial, with DFOP
being the best-fit kinetic for Mereville, Goch and Manningtree and the res@ are ‘w%nmar fed in

9
Table 7.1.2.2.1-2 @
@ . @ &
Conclusions @bo Q& N @@ "@

SN
Kinetic modelling analysis of data from the flurtamone ﬁ% soil @smaﬁ tudg shovsg@
acceptable model fits for flurtamone. The un-normalis@v Tgo@’u S §@:ulate@m b@ed ImR?

PECsq,i calculations and as trigger endpoints. Q& @\\ @ &K@ b é@@
N @& O §
CA 7.1.2.2.2 - Soil accumulation studies @ Q Q R @ @@
S >N @ &
S T &I P

No studies required under this point §

9
Overall Conclusions on the Rate of adat' of %ggtamm@)(and&@ metahdolites) in Soil
(Point 7.1.2) BN § O &9 Q e
. X -
The rate of degradation of flurta and&@two @or so&r\netaﬁeﬁes Eeen extensively studied
under laboratory conditions. ApdId stu@pondu ed u&(@ US %ﬁdltm nd with significant issues

concerning experimental set- @nd sttﬁy co t) ingpo ﬁ tur: @&?ls gave normalized DT'so
wi

values of 47.8 and 41.3 d %tudl nd @ e labelled in each of two rings

gave DTS5 values rangi % ays @2 0 @s h@eo&g@ mean of all six values is
17.1 days (and 10.6 d@lf 01@1 @ern studyes ar%gnmd

2,

Kinetic data on the @rada@n of TFI@A ar&@%rlva‘@@%rom the old (previously submitted)

study on flurtamone as as theX ore nt stagres on;{lurtamone and as the old (previously
submitted) study on M0 F | as thesrecent @1dy on M04 TFMBA. As a result, some
thirteen values are ax@ ble thes@ e in range 2.8 days to 13.6 days. The only value

to fall mgmﬁcantlmtm @15 ra con@s rom@ old study on flurtamone and is 63.0 days. The
corresponding normaliz&®vValues are al 0 13.6 days and the outlier is 62.3 days. The
geometric mean (of all thlrteen@ & ys.

For M05 TFA no robust DTsq Vé§could® derived and a default DTso of 1000 days (assumed to be

at 20°C and pF2) has been selectgyt as modelling endpoint.

The data from the previously submitted field study gave DTy values of 27.2 days to 91.6 days, with
the latter figure being used for PECs,; calculations.



B B C Sci Page 91 of 178
BA\E';ER dyer Lropocience 2014-03-14

Document MCA: Section 7 Fate and behaviour in the environment

Flurtamone

CA 7.1.3 - Adsorption and desorption in soil
CA 7.1.3.1 - Adsorption and desorption
CA 7.1.3.1.1 - Adsorption and desorption of the active substance

In the previously submitted adsorption/desorption study (-1990 (rev1se%@92 M- 163688 01-1))
the Koc of flurtamone ranged from 88 to 543 mL/g (n =5, mean 329 mL/ 78) at sty
deviated from the current guidelines in several respects so a new study letons ent w@
AN
%

current guidelines was commissioned.

o\\ é o,

/

Report: KCA-7.1.3.1.1 /02;
Title: [trifluoromethylphenyl-UL-' e: i n in Five
Different Soils Q - é’
. N > S
Report No.: AS-154 X @ «§ @@
Bayer CropScience D 1@401@02-; & @ &@
Publication: Published N @ v & <9 S
Dates of experimental 19 October 201043 8™ J@Jary @%1 @ o©\ o4
work: QY - < N @@
Guidelines: OECD 306, @95/3@, 0@}5 83@@220&§RA@©
Deviations: None ‘N § @ @ Q O
GLP/GEP Yes & S @ &\ & N
Executive Summary G Q& V Q @ Q@
SR RN
The adsorption/desorption c@cterls %s of [ @thyl yl-@“C]-ﬂurtamone were studied
in five soils of differing c@ cteri Wu@a s@’loef@n henseh, Laacher Hof AXXa,
Dollendorf IT and Hanscheider Hy

H@ e .‘5 sorp phas@f th dy (Definitive Test) was carried
out using pre- equlllbﬁ@ air. d soi 1th uoro hylp yl-UL-l“C]-ﬂurtamone at

concentrations of néﬁnal @3, 0. 03 @ /L e dark at 20 °C + 2 °C for 24 hours.
The equilibration solution@ed w#&0.01 que @ >Solution except the soil Dollendorf 11,

where a 0.01 M aqueou aCl© uthﬁQVlth 50@pm bigide (HgCl,) was used.

The following soil t utioriFatios @ere a@ed to § soils: Wurmwiese, Hoefchen am Hohenseh
and Laacher Hof &Xa \g) of anon len II and Hanscheider Hof 1:20. The desorption
phase of the study was cattied % by \,@’ yin@ﬁe—adsorbed soil specimens with fresh 0.01 M
aqueous CaCl, solution for @eso@bn c@%, except for the highest concentration, where three
desorption cycles were performed. Y he aqygous supernatant after adsorption and desorption was
separated by centrifugation and rifluoromethylphenyl-UL-'*C]-flurtamone residues in the
supernatant were analyzed by liquid scintillation counting (LSC). The adsorption parameters were
calculated using the Freundlich adsorption isotherm. Samples without soil were used as control in

preliminary test and did not show adsorption to the vessels or degradation.

For the soils Wurmwiese, Hoefchen am Hohenseh, Laacher Hof AXXa and Hanscheider Hof the
parental mass balance after 96 h showed that 90.4-93.4% of applied [trifluoromethylphenyl-UL-'*C]-
flurtamone could be recovered. The balance of soil Dollendorf II after 72 h was below 90%.
Therefore the test was repeated with HgCl, as biocide and the parental mass balance after 96 h was
92.4%. The mass balance of the soils was determined by LSC of the supernatants after adsorption and
desorption and by combustion of the remaining soils. The overall material balance for all
concentrations for individual specimens was in the range of 97.5-107.0%, 95.9-105.2%, 94.3-105.7%,
97.1-108.2%, and 97.1-105.8% of the applied radioactivity in soils Wurmwiese, Hoefchen am
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Hohenseh, Dollendorf I, Laacher Hof AXXa, Hanscheider Hof, respectively. In the definitive
adsorption test 29.5-43.7%, 37.5-52.8%, 34.0-50.7%, 32.6-49.0%, and 28.6-45.3% of the applied test
material was adsorbed in soils Wurmwiese, Hoefchen am Hohenseh, Dollendorf 11, Laacher Hof
AXXa, Hanscheider Hof, respectively. )

The calculated adsorption constants KFg4s) of the Freundlich isotherms for"t{% five test soilg ranged
from 4.5 mL/g to 10.6 mL/g and the normalized KFoc (adgs) values ranged 22@0 28X mL

(mean 257.1 mL/g). The Freundlich exponents, 1/n, were in the rangeé@() 87&56’%9 0.88 fégean @8)
indicating that the concentration of the test item did affect thggdso c' on b%ii& TOUT 1S ;%\?

: : o @’
At the end of one adsorption and one desorption phase, 4@-6?@% 35.2489.8%, 49.4-598%0, 39.7-

60.5%, and 37.8-63.4% of the initially adsorbed amou@rere rbe&@ soﬂ@@jlrm }@fchen
am Hohenseh, Dollendorf II, Laacher Hof AXXa an@ans@l er I@f respesdively. @ @

The mean desorption KF e values ranged fromc@’ 1 1@ L/g he@@ma iz KFes) values

ranged from 236.7 to 298.5 mL/g, and were 1 .15 fimes thahuthose ghtainedyor adsorption
¢ ; é‘“ SR
phase. % Q\
The following table summarizes the key @%ts @ the &%ﬂy § ©\ @@@
<
Table 7.1.3.1.1-3 Flurtamone sorption @cte&@% in Ohffer@t SOIISQ ©@
@dsorg@l @ < D A\Besorption
. Y% N3 8
Soil Kr éQ@Un @éQ R Y K| ® @@ R? Kroc
(mL/g) & & | (e /2) (mL/g)
Wurmwiese 44707 0884 Qg%o @39 JQaas V0842 | 09903 2543
Hofchen am Hohenseh | &) |, @I @é@ﬁss @255 ISP 7Y | 0866 | 0.9957 2938
Dollendorf II 9962 D878 [70.990 2&& &7 | 0864 | 09976 236.7
Laacher AXXa Q53030 0870 ] 0.6 | ZO8 | 549 0.841 | 09872 | 2985
Hanscheider Hof 83| @ | @985 (F643°Q> 838 0.814 | 09924 | 2703
Mean R &876 Q .998%VJ 2578 | 736 0.845 | 09927 | 2707
& N @
Q @
Flurtamone can be&mﬁ@as beighbf lodobl}®n soil according to the Briggs classification.
Materials and Method&? @& \@7
@ $ 9
Test Material: v Q AN

[Trifluoromethylphenyl-UL-'*C] tamor@ radiochemical purity > 98%,
Batch no.: KATH 64601.

Test Design:

The objectives of this study were adsorption/desorption measurements of [trifluoromethylphenyl-UL-
14C]-flurtamone on five different soils for the determination of K and Kroc values. The soil
characteristics are listed overleaf.

All soils were air-dried and sieved (2 mm).
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Table 7.1.3.1.1-4 Properties of soils used in a flurtamone adsorption/desorption study

Parameter Soil
Soil Laacher Hof Hoefchen Dollendorf Laacher Hof Hanscheider

Wurmwiese Am Hohenseh 1I \&5a Hof

. .y Monheim am Burscheid Blankenheim M%%im am Burscheid
Geographic Location o,
Rhein NN

Map Reference N 51°04.86’ N 51°04.01° N 50°22.90° @QMP 5 N‘él 0 &

E 06° 55.25° E 07° 06.33° E 0s° 43.000 § E (@52’r§ 072 @36

X A\
Textural Class (USDA) Loam Silt loam @y Lga%?@ @dy loa?);g%? (?am
0,
Sand (%) 51 27 @@9 31> oy 73§ ISER
Silt (%) 28 54 é”§, Y & ©© SGx e
Clay (%) 21 9 &F N . QA 9 N
pH in CaCl> (1:2) 55 6.8 %\X §7.4 g}ﬂ @& 6.7 6§ 8
pH in water (1:1) 53 08 | Q 7%@@ &> 63 @@ 5.6
Organic Matter (%) 3.1 "4@:@ @§ @‘ éw @f S 53
Organic Carbon (%) 1.8 % 4 a &46 ﬁ@ (\;@8 @ 3.1
: v N4 R4
Cation Exchange 108 @le © ”7\@?21 00 P 100
Capacity (meq/100g) @) ) S IS
N @

!in North Rhine-Westphalia, Germany. o\(@ @ @ @ Q @

Preliminary tests were conducted 1@@rder @onfn@the s&b\ﬂy 0@ %ﬁﬁem in calcium chloride
solution and to determine appro 7 te s olutlc%atlos @d eq%@brau@nods The solubility and
stability of test item in 0.01 \\' Clz was che@d us1@§fhe highest \sed concentration for the
definitive study experime%@ 9. Tyw\test /\\:" els w&re fill &Wlth 49.95 mL of calcium
chloride solution. Afterwards 50 nof tl@pphc on so@ \/ added The vessels were capped
and placed on a horizojzH shalky Aﬂé\shakléﬁerlo , 72 and 96 hour intervals, aliquots

from each solution »@g ana& d byow C an@PL(‘é}

The study guideline (Ogreq S thg@t 0s 11 t %‘Iutlon should be such that 20-80% of the
applied test item is adsot¥ed to Qe soillafter e ratl(@ The appropriate amount of soil for each
soil was tested by wgighing and 1 ¥aliq intod8® centrifuge tubes and adding 19.98 mL of
calcium chloride s@%mon @ftemﬁ the tSet Ves@ks were pre-equilibrated for at least 16 hours.
Prior to the application t‘ﬁ@ suspended pa@ les W@ centrifuged for about 5 minutes at 1000 rpm.
Afterwards 20 pL of the apph@%) § § applied to the test vessels. The test was conducted at
a concentration of 1.00 mg/mhe rifu bes were capped and shaken for 24 hours. The tubes
were centrifuged and the radioac %,

in the supernatants was determined by LSC. In addition, the pH
was measured in one replicate at€ach ratio for all soils. The amount of soil to be used for subsequent
tests was decided for each soil based on the outcome of the test.

The determination of the equilibration time was important in order to decide on the most appropriate
shaking time for the adsorption/desorption measurements. The test was conducted using soil/solution
ratios of 1:10 (soils: Wurmwiese, Hoefchen am Hohenseh and Laacher Hof AXXa) and 1:20 (soils:
Dollendorf II and Hanscheider Hof). The nominal concentration in this test was 1.0 mg/L. For each
soil five test systems were equilibrated by shaking with a volume of 49.95 mL of calcium chloride
solution overnight (at least 16 hours). Afterwards, 50 uL of the application solution were added in
order to adjust the final volume to 50 mL. The test vessels were shaken and samples were taken after
2,4, 6,24,30,48, 72,96 and 120 hours, respectively. As a result of some instability of the test item in
Dollendorf II soil the test was repeated with HgCl, present as a biocide.
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At each sampling interval the mentioned test vessels were centrifuged and aliquots of 100 pL. were
taken from the supernatants for LSC. A mass balance was carried out from all test systems. For this
the test item was extracted up to four times with 40 mL. ACN for 30 min (15 min. using ultrasonic
bath). The amount of radioactivity of the combined extraction solvents was de@mined by LSC
(aliquots of 1.0 mL). The amount of the test item in the combined and congated extracts was
investigated by means of HPLC. Radioactivity remaining in the soil was trﬁ@%ﬁer céﬁbustr@
in a sample oxidiser. @

. . . D
For the definitive experiments the parameters determined in preh@anar s we@sed @he

adsorption measurements were carried out in duplicate withyfive d‘\h rent garicentgdfions @e test
item. Soil/solution ratios of 1:10 (soils Wurmwiese, H@&hen @‘ oh seh a aac@g Xa)
and 1:20 (soil Dollendorf II and Hanscheider Hof) an@ uili s (2 @irs bhs

each soil in the preliminary tests were used for th mtl§st batcl@s wer u111 d (16
h). Following the determined shaking period, t st ve ‘) ent &natant
was completely decanted. The volumes Were raV1 1ca11 ensr tion was
set equivalent to 1 g/mL) and recorded, and ah ts of $iL fr @all Were en for LSC.

The pH was measured in all supernatants @ le@sure@e ts). § @ @

For all soils serial desorption cycles @g@udméﬁ n&ns) %gr’e pe medﬁhe 1.00 mg/L
concentration. Single point desorptszgrl was % thed %6930 , 0. meg/L 0.03 mg/L and

0.01 mg/L concentrations. The V utr% mov was 16 aced@é an equal volume of
calcium chloride solution. The@t ve ake%or the € e pe@d as for adsorption (3 x 24
hours for the first, second, a ird desorptl and lgindled ¢ Q desc in the previous section. The

pH was measured in the s %@%ﬁ) n@; co@tr@ At the end of the desorption
Wlt apy

cycles all soil residues v%e mi r0x1 ely 0 Q cell@iSse/g soil, air-dried, homogenised

and completely com@d balagpe w. @tabl,r on a¥¥pecimens from the definitive tests.
No chromatographic aly@vas C@qed ogpsince &KQ) sta y of the test item was already proved in
he preli . g & Y o

the preliminary tests. \ &

S

High performance li d chro@ga@ wa 1ed 9 on a system that comprised a Kinetex C18
100 A; 50x46mm@ u ith enqn@rexClSZGurnlOOA ;50 x 4.6 mm; 2.6 pm
pre-column) conne@?ed tadro tor@tted Wi a 500 pL scintillation cell and to a UV detector
setat 210 nm. The m0b1 e phag%was ey dren@f water containing 0.2% phosphoric acid against
acetonitrile. The retention t@f ﬂ@mo@as approximately 9 minutes. Three radio-HPLC runs
without injection of radioactive codypoundsgyvere conducted. The whole radioactive signal of the runs
was marked (cpm was chosen asgagnal unit). The background was calculated as the cpm-mean value
(e.g. 8.3 cpm) of these HPLC-runs. For all following HPLC-runs the two fold of the determined
background (e.g.17 cpm) was subtracted from each run. All signals higher than 50 cpm and with a
minimum area of 100 area units were integrated.

The equilibrium partitioning in adsorption and desorption measured for five concentration dilution
series per soil was used to calculate Freundlich isotherms for adsorption and desorption.

Findings
Preliminary tests.

The preliminary tests showed that the adsorption rate varied from 22.6% to 79.8% of the applied
radioactivity after a shaking period of 24 hours. Based on the adsorption rates in this test soil/solution
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ratios of 1:10 were used for the soils Wurmwiese, Hoefchen am Hohenseh and Laacher Hof AXXa
and 1:20 for the soils Dollendorf II and Hanscheider Hof for all tests.

With exception of soil Dollendorf II the chromatographic analysis of the clear centrifuged
supernatants and the soil extracts, taken after 24, 48, 72, 96 and 120 hours sh@g period, showed that
under test conditions the test item was stable in all soils. Soil Dollendorf I @owed a degradation
behaviour. Already after 72 h of shaking the parental mass balance was @rml @ 0 be®. 9‘V (’“
to the instability of the test item the test was repeated with HgCl, as bl&gﬂe o @ @

N .
A mass balance was carried out from all test systems. For @ the @te s ext@%ged u% three
times with 40 mL acetonitrile for 30 min (15 min. usmg sonj ath) tal maQy balances
were > 90.4 % for the soils Wurmwiese, Hoefchen améﬁheqs@ aa Xa XN

Hanscheider Hof after 96 h equilibration time calcu as, Ver the te%t, item @supen@nts
and soil extracts of the test vessels. For the Dolle I the at t 1th b&lde ed gave a
mass balance of 92.4% at 96 hours. The tests s qu1 um %1 estal@hed &@r 24 hours

?Q,

of shaking for all soils. @ RS @
Definitive tests @ C§ @& é@ °§ @@
SOMENGERN o X

LN
The adsorption behaviour of [trlﬂuorO@%ylp§ﬁyl U@“C] E @amo& as 1§stlgated in
soil/water slurries based on five dlfgg%t no@lal co%e«ntra& S ra@@g fr&&pprommately 0.01
$

mg/L to 1.00 mg/L (two orders ot@gm S @

For these experiments the aplggradl&”uwt YAR) v@deﬁr@% th%ﬁgal amount of radioactivity
contained in the dosed 20 Qf the ectiv® pph on s@hwtidons for each concentration.
The radioactive material ce 1 @alc <L@ed a of the radioactivity detected
within the decanted sup@atant uti ops al ter tl@ads n angdesorption steps and the
radioactivity found iN®® airxQed an(@ombd S%%;ldu he total radioactivity recovery with
respect to the individual Ve@ rang@s from@4 3 %Q@lOS of the applied radioactivity. The
complete material balan@ se r*,}) for sts QC:Z ms thgrefore demonstrated that no significant
amount of radioactivit% ssip froré%e te ,Q ssels @was lost upon processing.

The adsorption be%ﬁmr 9accq&ly dibed@ the Freundlich equation for all test soils,

reflected in correlatton icientof fit 4€ calcul¥éd adsorption isotherms to the respective measured
data close to one. The consta the §¥@orptid®isotherm according to Freundlich was calculated by
linear regression from the c ntratfOhs in s&il’ and calcium chloride solution supernatants. The

Freundlich adsorption coefficients3 rads) &te normalised for the percentage of organic carbon
content of the test soils to obtairf@iteundlich Krocads values as a general comparability basis of the test

item adsorption behaviour.

Evaluations of the desorption experiments performed for all soils at five test concentrations were
conducted. Desorption isotherms for desorption were calculated in analogy to the adsorption
experiment. A second and a third desorption step was conducted on the 1.00 mg/L concentration.
Using the data determined in the adsorption and in the first, second and third desorption cycle a serial
desorption isotherm and corresponding Krser and Krocser values were calculated for each soil.

The results are summarized in the following tables.
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Table 7.1.3.1.1-5 Flurtamone sorption characteristics in five different soils

Adsorption Desorption (1%)
Soil Kr 1/n R? Kroc Kr 1/n R? Kroc
(ml/g) (mL/g) | (mLig) e (mL/g)
Wurmwiese 447 0.884 | 0.9980 | 253.9 448 0,847 | 0.9903 2543
Hofchen am Hohenseh 6.17 0.881 0.9985 255.1 7.11 (@6 D 57 ».\\& 293.8@
Dollendorf II 10.62 0.878 | 0.9992 | 225.1 117 |86+ ;09976 | 236 F
Laacher AXXa 5.30 0.877 | 09966 | 287.8 @%.49 > 0880 09888 Y, DS
Hanscheider Hof 8.21 0859 | 09985 | 2048xF 830 | QB | @4 [ A\2703
&
Mean 6.95 0870 | 09982 [ 277Gy Ay | @ (o927 § 2707

SRS I
Table 7.1.3.1.1-5 Flurtamone sorption characteristics 11@% d @Eﬁ sé(con §ed)
kN @ i §

Serla(gksorptmﬁl“d &@f at hlgbgst co &@
Soil Ko /n R QY Kred

@L/g) @ ﬁb @§ (@§§ @
Wurmvwiese %4 O 10@@” o«@s B9 P
Hofchen am Hohen}g&\y 6@’ 4891 @/930 @D\§51.8(7§§
Dollendorf 11 _°\” | 8906 NJ076 1209856 255@
Laacher AXXY”  JO3822(9 1509 0a(@ | 425

Hanscheiderof @Q 125 | 198 | @p3s @7.4
Mean &5 [0 (979612 3220

Conclusions @C@w ©% @% & @& ”

The adsorption coefﬁm@s KF@ trl@orom QUL @ -flurtamone in five test soils were
determined to rang&@'l 4. 4@ 0 10. @ m@ n the Freundlich equation. The
corresponding organic car nosed rp‘ut~ oef@ﬁs Krocags ranged from 225.1 mL/g to
287.8 mL/g (mean 257.3%l./g). O) e Fr llc@pone (1/n) were in the range of 0.8594 to
0.8837, indicating that he con@@tratl@ f th t ite fected the adsorption behaviour only
slightly. The deso @ @wn‘[@po@ ©F [tr;f@g‘%omethylphenyl UL-"C]-flurtamone were
found to be in the same :r\@- as tify; espe&we ad@)tlon coefficients (236.7 mL/g — 298.5 mL/g).
The mean desorption KF?(}:’S) and%le n12€d®oc<dm> values were 1.00 - 1.15 times higher than
those obtained for adsorptlo@ase Q %

Based on the soil sorption parar§5 meas@’ed in this study and classification of soil mobility
potential according to Briggs, fltifamone with a Koc value of 257 can be classified as of low mobility
in soil. This value is the value that has been used for risk assessments (see overall conclusions for
7.1.3).

CA 7.1.3.1.2 - Adsorption and desorption of metabolites, breakdown and reaction products

In the originally submitted study _, 1999, M-207972-01-1) the Koc values for
MO04 TFMBA were 15 to 52 mL/g (n =4, mean 32.5 mL/g, 1/n = 0.67).

There were no GLP guideline studies for M05 TFA and so one was commissioned. This is presented
below along with published research from which the data were previously submitted but no summary
was prepared.
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Report: KCA-7.1.3.1.2 /01; Richey DG, Driscoll CT, Likens GE; 1997
Title: Soil Retention of Trifluoracetate
Organisation: Department of Civil and Environmental Engineerin@@yracuse University,
New York, USA and &
Institute of Ecosystem Studies, Millbrook, New @rk, S @& 2
Report No.: Environ. Sci. Technol. 1997, 31, 1723-1727 @ 1S @
Bayer CropScience Document M-263649-01&] °\@’ @ @
Publication: Environ. Sci. Technol. 1997, 31, 1g33-1720> (ﬁ"%\\ @ ;Z%\?
Dates of experimental ~ Late 1997 — early 1997 (not staég@’ass@) Q@g §@’ Q@
work:
Guidelines: Non-guideline study &é)% o\é@ . Q@ @9 ©© é’o
Deviations: Not relevant Q Q\ RN S b @
GLP/GEP No & Q@ & ‘&& & @@
ST I
Executive Summary %& & @@ o?\% @

o
An adsorption-desorption batch-equilibrit@Qtud@%h ﬁ,ﬁ%@?%ou (t@o 1 andfénb-soils) was
- T

performed with M05 TFA as part of a te@stria@osys‘r&% proj «’© h'@—ﬁve samples were
@g—l@@ Ecological Research

obtained from 15 terrestrial sites of tﬁ&aﬁ Scie@ Fows@tion oK

Program. Soil samples were air-d@ and f@sed @ugh %mm&@e priowo analysis. They were
characterized. Batch equilibriu il so @\) on e@imen@were @nduc n each of the soils. A
1:5 soil/solution ratio was usedNbr orgégic soilSand 1: @ %for mgggtal soS The range of
concentrations used was: O,éﬁl, 7, @,@20, &nd 4 01@ um oroacetate.

The soil/solution suspe 'bns wi@»@quil@ted recil@cati@aker for 24 hours at 25°C. The
samples were then c&&oge d ﬁltéd th 054®m po‘i%ropylene fibre membrane filters.
The M05 TFA conc&fratiog& the @ra‘ce mea@d -‘?_’ ion chromatography. The possible pH
dependence of M05 TFA @orﬁ Was@mine sing%?ﬂsamples of each soil. After the initial
equilibration period, acifor ba as added to st th€pH to 2 or 10, which was then followed by

an additional period gfyquiliptation, © N

) @ <O oL O .
Thirty four of the &ﬁs togeer sho@ sorption of TFA. At all sites where M05 TFA was
evaluated for organic andniner| soil orgadc horizon exhibited greater adsorption. Soils with

high organic content were f i to r@m the@kghest concentrations of M05 TFA, adsorbing between
20 and 60% of added M05 TFA. The repo@d soil properties and sorption contents for nine soils with
OC <5%, considered to be most gapresentative of agricultural soils, are shown in Table 7.1.3.1.2-1.
The Koc values are derived from the reported Freundlich constants and the organic carbon contents
(organic matter/1.724).
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Table 7.1.3.1.2-1 Soil properties and sorption coefficients of the batch-equilibrium study with M05 TFA in 9
soils with OC <5%

Name (texture) ocC Clay pH CEC Kf Koc
(%) (%) ) (meq/100 g) (mE(g) (mL/g)
AB Horizon (mesic) 3.6 9 42 1.4 68 18.9
E Horizon 1.7 2 3.1 4 03| N8 o
Bs1 Horizon 4.6 6 33 116 O 0P’ | (MY113@
Bs2 Horizon 4.1 7 3.8 13§ o8 4® 129
Wetland 23 1 41 [ @37 5] 3960 7 &9
E Horizon 08 2 32 7 [0 | 319
Bs1 Horizon 47 6 W N 8 @ 0 O sas
Bs2 Horizon 0.3 3 ENABRNSEENEGGEAR o
Mineral Horizon 3.5 11 4T SY 10467 [ K032 @o
Mean Koc (9 soils) =22.9 mL/g N Yy, &Y bv @
P
Material and Methods % AN @ °§’ @
A non-GLP adsorption-desorption batch 1br d&th fi fou@gs (t01ls and sub-
soils) was performed with M05 TFA a: estdal ecos@em ct. y-five soil samples
were obtained from 15 terrestrial site$No the 10na@enc unda@n LOI\@-Term Ecological

Research Program. These sites en&npas@a Wl@ang ?soﬂ ec@al conditions. Soils
were also obtained from Lake Ag 2qssa P ands %nnes@ neg@ound Wisconsin, from two
sites in the Czech Republic a -\;\,\ ree sftes in @zﬂ. @host @Wsa u@ce and subsurface soil were
collected, but for some sit y a s@sface @; was gftaine QJ t sites, the two sites in the Czech
Republic and a New Ham ire @ san@s WerL btal@o%@ch of the major soil horizons.

Soil samples were ]@ a@asse&rou@Z rngn@ %r to analysis. They were
rga @

characterized for p %natte ?7\\87011 te@ne (% @ay t, %sand) exchangeable cations (Ca’,
Mg*" K*, Na*, Fe*" A’} %tlon wa %%Xtractable anions (CI~, NO;~, SO4¥), total
soil carbon and total soi tro@ Am&oxal §;Opl@sphate and citrate-dithionite extractable Fe**
and AI** were also d

Batch equlllbrlum%I sn m@lmm@ were@ducted on each of the soils (and several well
characterized soil minerals, suc&%s SO ~«\~~) rr}p@mrllhmte A 1:5 soil/solution ratio was used for
organic soil and 1:20 for rni%ﬁ soi A ra@ of sorbate concentrations (0, 2, 4, 7, 10, 20, 30 and
40 pmol sodium trifluoroacetate) usedd@pr each soil to develop sorption isotherms at ambient
temperature. Each soil sample weighed into a 50 mL polypropylene centrifuge tube, the
adsorbate was added and the suspension was equilibrated on a reciprocating shaker for 24 hours at
25°C. The samples were then centrifuged and filtered through 0.45 pm polypropylene fibre
membrane filters. The M05 TFA concentration of the filtrate was measured using ion
chromatography. The adsorption to the tubes was also investigated.

Langmuir and Freundlich adsorption isotherms were plotted and fitted to evaluate the extent of
retention of M05 TFA on all of the soils. Two soils with contrasting physical and chemical
characteristics that had relatively high M05 TFA retention were used to examine the factors that
influence the compound’s adsorption. The possible pH dependence of M05 TFA adsorption was
examined using 20 samples of each soil. After the initial equilibration period, acid or base was added
to adjust the pH to 2 or 10, which was then followed by an additional period of equilibration.
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Comparative adsorption of other inorganic anions was determined by batch adsorption experiments on

fluoride, chloride, bromide, nitrate and sulfate (using a salt of each anion). Competitive sorption of

MOS5 TFA with other anions was also measured.

Findings @@

No detectable adsorption of MO5 TFA to the polypropylene tubes was detes &d. N@ & %

@

Thirty four of the soils tested showed sorption of M05 TFA. Atall site&ere };@5 TEA was ‘?@

evaluated for organic and mineral soils, the organic horizon eRPpibite eate,t@sorpt@’. So@ith

high organic content were found to retain the highest concgiiratiqnf M A @orbi@etween

20 and 60% of added M05 TFA, whilst mineral soils re@ed 0-@%&. Th@esse &ect @sorpﬁon
o

by mineral surfaces was dependent on pH and the prei@ce of@er g@@s in ion. @he regorted
§ represe

soil properties and sorption contents for nine soils w@ OCQ%, coRstdere % be IS
of agricultural soils, are shown in Table 7.2.4—4.@% Ko ues§@ deri from‘re @\
Freundlich constants and the organic carbon c@its &ganic igtter/ 1¥24).

Lo g &7 @

N
Table 7.1.3.1.2-2 Soil properties and sorption @ﬁcier@of the% ch-eq@bril@tudy Witk )VIOS TFAin9

soils with OC <5% . N @
Name (texture) oC elay O’pH @& & O Wy Koc
(%) &:%g ) }(\25 - @100 &Y (KD (mL/g)
AB Horizon (mesic) 36 &9 &9 @ [ > 149 @\0.68 18.9
E Horizon 17 ¥ X Gl © @ [&Pos3 17.8
Bs1 Horizon 46 | & S 33 @ > 054 11.8
Bs2 Horizon & o7, 380 | R73 S " 053 12.9
Wetland Q3 L 1| 1 N D 0.60 25.9
E Horizon D08 1 w ©©3.2 Ny MR 0.34 41.9
Bs| Horizon A L 4R | &y 400 523 0.42 8.9
xS AN % )}

Bs2 Horizon L 73 @ &P [ 005 0.17 58.6
Mineral Horizon 35 & s | o 04 0.32 9.0

Mean Koc (9 soils) =22 9 WL/g @& é @ ©

Conclusion: N @Q @ ©© . §

Trifluoroacetate (1%5 T@ exhibited a @ge c@orption constants showing mobility in some of

the 54 soils tested and immobiliEy) in s. THDOrganic matter content was shown to strongly

influence the adsorption. In@l s rep@sentaﬁ%e of agricultural soils M05 TFA was shown to be
potentially mobile with Koc Vah$f 8.9 t®88.6 mL/ g (mean of 22.9 mL/g).

Report: kcA-7.1.3.1.2 /02; | GG 011

Title: [1-'*C]-BCS-AZ56567: Adsorption/Desorption in Five Different Soils.
Organisation:
Report No.: AS-155.
Bayer CropScience Document M-406740-01-1
Publication: unpublished
Dates of experimental 19" October 2010 to 18" January 2011
work:
Guidelines: OECD 306, EU 95/36/EC, OPPTS 835.1220, PMRA.
Deviations: None

GLP/GEP Yes


http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-406740-01-1
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Executive Summary

The adsorption/desorption characteristics of [1-“C]-BCS-AZ56567 (trifluoroacetate, M05 TFA acid
AE C502988 as the sodium salt) were studied in five soils of differing characteristics: Wurmwiese,
Hoefchen am Hohenseh, Dollendorf I, Guadalupe, Springfield. The adsorpti@phase of the study
(Definitive Test) was carried out using pre-equilibrated air-dried soil with Jék“C] BCS-AZ36567 at
nominal concentrations of 1, 0.3, 0.1, 0.03, and 0.01 mg/L in the dark at &C + @% for @ hou@
The equilibration solution used was 0.01 M aqueous CaCl, Zﬁtion smLtéé%blutl@\gatio @s

defined for all soils as 1:1. Low to virtually no adsorption r wer@eter@d 1n@prel@ﬁary
; 9

; N
testing.
: & & &
The aqueous supernatant after adsorption and desorptué\vas s@rate& cen gatu@ nd t
[1-1*C] BCS-AZ56567 residues in the supernatant W d by@uld scigfill atlﬁcoun

(LSC). The adsorption parameters were calculat s1ng @ eu ch a t10 othe
Samples without soil were used as control in pr mar t a id n, ow agdyorptip¥io the
p p &, @Z@ P &@t

essels or degradation. .
! X &

For all soils the parental mass balance aft@ h gsl@ved th@% 2@%’ 6% ph ‘4 ]-BCS-

AZ56567 could be recovered. The mas@alan@of thegoﬂs w eterr@ed b C of the
supernatants after adsorption and des‘b@ by aQirbus of th ma;n soils. The overall
material balance for all concentratigs for j % 1V1d1@pec1 %s w the r%ﬂge 0f 89.9-98.7%, 96.2-

98.2%, 97.4-103.1%, 97.8-100.5%¢and -98. % of th@pplle@adlo@ty in soils Wurmwiese,
Hoefchen am Hohenseh, D011 orf H&@ﬁada@m S ﬁel(@speg@ely
Virtually no adsorption w ea§ Howgpver, g th 1§ not possible to calculate any

reasonable Freundlich is therefole no a des 1ng reundlich isotherm (Kg-value
and 1/n) were dete\—mg @Q é § . @ @

N
Considering the measured a@hes 1 % be @umet{i@‘g@n th@ *C] BCS-AZ56567 has a high mobility

in the tested soils. %\@ @@ K& @ é)&

Materials and Meth Q Q @
Test Material: Y~ é@ § o

14, R @
[1-*C] BCS-AZ56567 , radlogmca \Q 1tyo>@%
Batch no.: KATH 6492. = D

2

Q

Uy

Q
Test Design: % v

The objectives of this study were adsorption/desorption measurements of [ 1-'“C]-BCS-AZ56567
(trifluoroacetate (M0S5 TFA)) on five different soils for the determination of Kr and Kroc values. The
soil characteristics are listed below. All soils were air-dried and sieved (2 mm).
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Table 7.1.3.1.2-3 Properties of soils used in M05 TFA adsorption/desorption study

Parameter Soils
Soil Laacher Hof Hoefchen Dollendorf Guadalupe Springfield
Wurmwiese Am Hohenseh 1T /% NE

) . Monheim am Burscheid! Blankenheim! oGé@alupe, Springfield
Geographic Location Rhein! orniam A Nr\ aska U
Map Reference N 51°04.86° N 51°04.01° N 50°22.90° @©>35° 85 |(NI6° 1 gé

E06°5525 | E07°0633 | E06243.00 W 1%9%@’6.10’ é%/ 4154372
Textural Class (USDA) Loam Silt loam @y Loagﬁ@ &a\@dy Loa})%?') %j.@zoam
Sand (%) 51 27 @@ 3 1{3%\? @ 5 @@ sz/ 13
Silt (%) 28 54 S 5 Q" 6i o
@) N Q@ 9)
Clay (%) 21 9 &5 S8 . & s X
pH in CaCl> (1:2) 55 6.8 %\X §7.4 g}ﬂ &, 6.8 @.2
pH in water (1:1) 53 6@ Q 7 b@ K© 6.& @Z@ 6.6
Organic Matter (%) 3.0 . @% > é@ o @& 2.9
Organic Carbon (%) 1.8 QA N g @ (\;\\@?7 @b 1.7
] v @ NZ R4
Cation Exchange 108 o 13§ X 21.9@© N 16.1@@ 16.1
Capacity (meq/100g) @) A ; ) S IS
!in North Rhine-Westphalia, Germany. ° @I/ Q D O
S £ Q .0

Preliminary tests were conducted i@%%der @bonfn@the s@xﬂity e@e te %ﬁ*\em in calcium chloride

solution and to determine approte SO olutic%atios @d eq @brat}@riods. The solubility and

stability of test item in 0.01 \\;\" Cl, was che@d usi@%fhe high3st prapdsed concentration for the

definitive study experime téf} .0 mgys). T@test /\\@’ els W&l ﬁ%@%%vith 18 mL of calcium chloride

solution. Afterwards 2 m[: the‘%@l{ca@l sol ‘Q;,s\, We@ded e vessels were capped and placed

on a horizontal shaker xXfter shaking §siods 4, 4@7 2 an hour intervals, aliquots from each
S Y

solution were analyﬁ&y L@amd HPLC. @

XS @
The study guideline (Og req Qsthq@tios il tg, sdtution should be such that 20-80% of the

applied test item is adsot¥ed to Qe soillafter e ratid® The appropriate amount of soil for each
soil was tested by wgighing 2Qy10 a g algghots 1 he centrifuge tubes and adding 18 mL of
calcium chloride s@hﬁon. @rfterwads the (St Ves@ks were pre-equilibrated for at least 16 hours.

Prior to the application t‘ﬁ&usp nded pa@%%les w& centrifuged for about 5 minutes at 1000 rpm.
Afterwards 20 pL of the appli@%)n on § applied to the test vessels. The test was conducted at
a concentration of 1.00 mg/%he trifuge tubes were capped and shaken for 24 hours. The tubes
were centrifuged and the radioact in the’supernatants was determined by LSC. In addition, the pH
was measured in one replicate a‘g§§ch ratio for all soils. The amount of soil to be used for subsequent

tests was decided for each soil based on the outcome of the test.

The determination of the equilibration time was important in order to decide on the most appropriate
shaking time for the adsorption/desorption measurements. The test was conducted using soil/solution
ratios of 1:1 for all soils. The nominal concentration in this test was 1.0 mg/L. For each soil five test
systems were equilibrated by shaking with a volume of 45 mL of CaCl, solution overnight (at least 16
hours). Afterwards, 5 mL of the application solution were added in order to adjust the final volume to
50 mL. The test vessels were shaken and samples were taken after 2, 4, 6, 24, 30, 48, 72, 96 and 120
hours, respectively.
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At each sampling interval the mentioned test vessels were centrifuged and aliquots of 100 uL. were
taken from the supernatants for LSC. A mass balance was carried out from all test systems. For this
the test item was extracted up to five times with 40 mL water for 30 min (15 min. using ultrasonic
bath). The amount of radioactivity of the combined extraction solvents was de@‘mined by LSC
(aliquots of 1.0 mL). The amount of the test item in the combined and concated extracts was
investigated by means of HPLC. Radioactivity remaining in the soil was &ntlﬁ@@fter @mbust@

in a sample oxidiser. @, % @
For the definitive experiments the parameters determined in@ preh@anar \ts we@)sed @he
adsorption measurements were carried out in duplicate withyfive rent%cen ons @\e test
item. Soil/solution ratios of 1:1 and equilibration time hm@’esta ach in the,

preliminary tests were used for the definitive test. Thg@atcl@)vereo@ihbr&@ 16 Fol@
the determined shaking period, the test vessels WeLE | ntrifeged an@ﬁe matari§vas c etely
decanted. The volumes were measured grav1rn lly ( sity et egivalent to 1

g/mL) and recorded, and two aliquots of 1 |émls W@ ake T L@ The@l was
measured in all supernatants (single measur nts)Q @ % @

For all soils serial desorption cycles (inc@ng @sorpng%%) w @perf ed o \J concentrations.

The volume of solution removed was, I@Iace an eqyal VO e of célclum d@horide solution. The
test vessels were shaken for the S&WGIIO &> for @ t1 " ed addescribed in the previous
section. The pH was measured i spe ens the N0

mg}éEoonc@b}ratlon At the end of the

desorption cycles all soil res1du®)vere ed \{ app&mmat 4 ®lulose/g soil, air-dried,
homogenised and aliquots of m, cgmbu @ M alangs as‘eg blished on all specimens from
the definitive tests. No ¢ ato@; afdry’sis \@ carr@mut ¢ the stability of the test item

was already proved in th%preh E& @ Q S

High performance 1j % chr@togg@y Wa@arrie t on ggsystem that comprised a; Sequant
ZIC®-HILIC, 5 pm, 150 @nnectiFto af@odetector fitted with a 500 pL
scintillation cell and to uc or mo -.~ phase was a gradient of water containing
0.2% phosphoric acid alnst tomt V@&g ime of [1-*C]-BCS-AZ56567 was

0

approximately 9 minQees. ee ra ut injection of radioactive compounds were
conducted. The whole ra@eaetw@jnal&f the r@was marked (cpm was chosen as signal unit).
The background was calculatec% the « —me \/alue (e.g. 8.3 cpm) of these HPLC-runs. For all
following HPLC-runs the t 1d o@b det@uned background (e.g.17 cpm) was subtracted from
each run. All signals higher than S%cpm afgy with a minimum area of 100 area units were integrated.

The equilibrium partitioning in gﬁ)rption and desorption measured for five concentration dilution
series per soil was used to calculate Freundlich isotherms for adsorption and desorption.

Findings

Preliminary tests.

The purity of the test item determined with HPLC showed that the radiochemical purity was
determined to be higher than 99.0% after the 96 h test period. T he test item did not show significant
adsorption to the inner surfaces of the test vessels. No breakdown of the test item in pure CaCl,

solutions was detected. There was virtually no adsorption of the test item on the tested soils. Based
on the very low adsorption rates in this test soil/solution ratios of 1:1 were used for all soils.
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A mass balance was carried out from all test systems. The parental mass balances were > 90.2 % for
all soils after 96 h equilibration time calculated as recovery of the test item in supernatants and soil
extracts of the test vessels. The tests showed that equilibrium was established after 24 hours of

shaking for all soils. @@
Definitive tests °$ .
N . SR
The adsorption behaviour of 1-"*C]-BCS-AZ56567 (trifluoroacetate (MRSIFFA JNFas H%f: tigate®in
soil/water slurries based on five different nominal concentrati@s rargﬁg fr @ pro te!}@l
/L to 1.00 mg/L (two orders of magnitud @ NSRS
mg/L to mg/L (two orders of magnitude). 2 & @ gig \@7 @?’%

@
For these experiments the applied radioactivity (AR) W@eﬁnw@S the o la t of 'oacy‘gfoity
contained in the dosed 2 mL aliquots of the respectw%@ph a«g soj ns %@ h o@entra@n.
ééd t

The radioactive material balance in the test soils WaQalcu as of t@

within the decanted supernatant solutions after th@adso and-déso @ steps @Q}
radioactivity found in the air-dried and combusEdsoil fsidue rad1 ivit %@covery with
respect to the individual vessel ranged from %&9 3. l%ﬁo th @mact . The
complete material balance observed for a t sys@mns th ore d@ons th@o significant

amount of radioactivity dissipated from &2 test #ssels or was I@Fupon ces QL.
y p & p

9
Virtually no adsorption was measur@.\U@e dat&ene@% it @mt &&ble to calculate any

reasonable Freundlich isotherm a erefé datd descébing th reundlich isotherm (Kg-value
and 1/n) were determined. De the sults ¢ xpergg@lts WEES com@ed and desorption cycles
were performed. The results $¥gte in tl% sa eter@e e adsorption cycle. Since no
meaningful results were n@ured W t re ted @
Conclusions . @ @ @

S N

Q
It can be assumed fi he Qts “%191 14C@BCS 656@jthat trifluoroacetate has a high mobility
N

o &
in soils (i.e Kroc = 0). & @ AN %Qb
. \@ @ é@ é

&
CA 7132 - Aged sorgtion s & & o
t.

No studies are req?& un(@g’his @ﬂ 1@95 an\ ional experiment and only necessary if the Kroc
value from standar stud@mdlc@s a l@h

Overall Conclusions on the rp an&&sorptmn of Flurtamone (and its metabolites) in
Soil (Point 7.1.3)

A new batch equilibrium adsorpti %desorption study was conducted on flurtamone, using five soils.
This gave a mean Kroc of 257.3 mL/g. This value is lower than that of the previously submitted study
(329 mL/g) and so its use in risk assessments is conservative. The value of 257.3 along with its
corresponding 1/n value of 0.876 have therefore been used in modelling,.

No new studies to determine the Kroc values for M04 TFMBA were necessary. In the originally
submitted adsorption/desorption study the mean Koc value was 32.5 mL/g, and the mean 1/n value
was 0.67.

The previously submitted literature study indicated that there were some soil types to which M05 TFA
was weakly adsorbed. This was not conducted to GLP or guidelines. The new batch equilibrium
adsorption/desorption study showed that there was negligible adsorption to the soils used. As a result
a Kroc value of zero (along with a 1/n value of 1) was chosen for use in modelling.
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All the values are summarized in the table below.

Table 7.1.3-1  Summary of Kroc and 1/n values for flurtamone and its metabolites

Compound Kroc (mL/g) 1/n Value .
Flurtamone 2573 0.876 &
M04 TFMBA 32.5 0.6 ~ @& %
MO05 TFA 0 @ & KN §?
RS
Lo Y S vy S
CA 7.1.4 - Mobility in soil G & o7 O

The metabolite M05 TFA has been shown to be pate 1all)§1te nGbile byadsorp and@ssorption
nt in @1 ther®s als&pwar@nove. This
upward movement can be via evaporation and&%s as @sult lant@fake. @inve@ate the
uptake into plants a study for the determi n of e Pla ptake@cto@the ma%’r degradation
product MO5 TFA has been performed. [ %@m coR} ed T, tlon@op stggres with
radiolabelled material have also been e@mlne @5 they‘ontaln@ §kful @ den@@trating the uptake

@)
of M05 TFA into plants. & o Q N
P S Vet S

studies. However in addition to downward mov

Report:
Title: %%UF) of Trifluoroacetic

Is in the Target Crop Wheat
Organisation:

Report No.: @
A

Publication: .

Dates of experimental ot a abl @ é&

work: §

Guidelines: % EF @A PP anel Z013) 0@ use of the Plant Uptake Factor (PUF) in

< ¢
osur§ﬁ0del N
Deviations: v ﬁ rc% nt & @\@’%

GLP/GEP No & §

AN
Executive Summary % @&

The EFSA PPR-panel (2013) ha@§ecogni2ed in an opinion that plant uptake via roots is significant
when calculating leaching exposure concentrations and has recommended the use of the Plant Uptake
Factor (PUF) in exposure models, if evidence for the actual occurrence of the process is demonstrated.

Evidence for the occurrence of plant uptake of the metabolite M0OS TFA has been demonstrated
consistently in crop specific plant uptake studies and supportive confined rotational crop studies,
indicating significant MO5 TFA translocation from soil to various plant matrices. Given the evidence
on the occurrence of the plant uptake, the EFSA PPR-Panel (2013) found the use of measured PUF
values appropriate for parameterization of environmental leaching models. From the study results of
the target crop (wheat) specific MO5 TFA plant uptake study, the average M05 TFA PUF of 0.59 is
justified for modelling purposes.
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Material and Methods

Evidence on the occurrence of M05 TFA uptake by plants was provided by confined rotational crop
studies on wheat, turnip, swiss chard, radish and lettuce using TFA-precursor as well as the two plant
uptake studies , 2013, M-456754-03-1 andﬁ 2012, M-A4EH6-01-1)

Confined Rotational Crop Studies § N°

The two confined rotational crop studies indicated that the plant uptake 05@ c,%rs. O Y
study examined the metabolism of a MO5 TFA precursor in v@‘ﬁt t and@mss C e§j
study in wheat, radish and lettuce. Transfer from soil into &@’1 es wielear

significantly high residues of M05 TFA were measure(é@@l rot@ns w&

declined simultaneously. Hence, both studies confirmedigic oc@ence@ plan

Quantification of Plant Uptake &
e | 3 & & &
Quantification of plant uptake is calculated acc@‘lg to l@ foll@mg d&ﬁmﬂor@and fo @y dlae:

L.

2N
The PUF is defined as the ratio of the concenati &co nd i@e s <<Zyn ta@;p by the
plant (Cypuake) to the concentration of that cd i the $ail soh@n (%@ater). @
N Q 9
Cuptak S ml@ke &© <7§ Ea. 1
PUF 4°\_w‘ A = Q .0 4

Leaching models (e.g. PEARL g PEL@) use%e P%P@o cal&te @mount of a compound
taken up by a plant with the t@plra‘u&a stre @ in e@tlme @p e%mg to:
Y
@ @ @@Water § upta@[}%@ Eq 2

%
The EFSA PPR-Panel JQ013) state its 10n g%? plantyptake via roots is of significance
a

when calculating le&bmg ef@osure t@ncentra ns §0mmended the use of the PUF in
exposure models. Due to t@’poss varig 1ty 0 e PURBetween different compounds and crops,
evidence on the actual rren@)f th&w\\r’oces to b vided when using a PUF > 0 as a higher

tier in exposure modging. @ Q

O
To demonstrate eVE%nc lan@take & set @ppropriate PUF factor for exposure modelling,
EFSA PPR (2013) outliffss a tiered ap

1 Briggs’ formula estimatiggCrop 1@pen@ uptake factors based on the Koc (FOCUS, 2000)
2 Plant uptake experiments Wlt$et cr(@’ (or justified substituted) of intended PPP use.

A maximum PUF of 1.0 is defined as the upper limit for simulating passive uptake of a compound.

The Briggs approach consists of a relationship between plant uptake and the Kow derived from
experimental data showing the uptake and translocation into barley shoots (i.e. the transpiration stream
concentration factor (TSCF) for a limited set of non-ionic compounds). As M05 TFA is strongly ionic,
it does not fall in the range of validity of Briggs equation. Furthermore EFSA PPR (2013) sees high
levels of uncertainty in the Kow based relationships and suggest to limit the use of Kow based
approaches (Briggs’ formula) to lower tier estimates and recommends plant uptake experiments for
further refinement of the PUF. Consequently plant uptake experiments have been conducted.
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Plant Uptake Experiments

_(2013, M-456754-03-1) investigated the actual M05 TFA-specific passive uptake via the
aqueous xylem stream in a target crop specific plant uptake study designed to determine an

experimental evidence based plant uptake factor (PUF) for use in higher tier e@ronmental leaching
model calculations following the recommendations EFSA PPR Panel (201 §

The study design mimics the soil pore water containing a test compoun(@l fo % ‘) %
of the gross uptake of this compound from the soil pore Wate@;a the rSot sysfsgis int pla@Other

N
processes influencing the concentration of a compound in s@such@eg@logds@ to soil

particles are on purpose excluded in the test system as th@pro@es arefpnsid sep@ ely in

leaching models. & o\@ ) Q@ @9 S éf

$
-(2013, M-456754-03-1) studied plant ug\{a& usi@hive 1@§pen@ rep @§és O@]@ wheat

plants (target crop) each were maintained in the § solut@l of ¢ abeltet @co otnd atsEHH of 6.5.
p

Two additional test systems containing water regared a 1 Sln ts take up
water from the test solution, an exclusion o céy test@@mpo i fron@b Wi 2%ﬁ’aken @ will lead to an
increase of the concentration in the remai@)g sol @n. TjLonc tio est i in the solution

and the volume of test solution over ti e@re m@ﬂed during ti®study Qs a r the concentration
of the test item over time is known aswell a am&@ of \i&%r con@med Uthe plant. A
comparison of the concentrations i@ie te lutlc@t the t\’t and%@ the % of the study (reduced
volume of the remaining test so n) aliQvs an%nect Etimatg@f the @t uptake factor of the test

compound through the followifg calcudgtion: @% @@ Q \%\

@ Y Q &
O W a
@I%F =§\@mf@5@%ﬂ md§ ©®@ Eq. 3
& & (Vg@@ ol S
Legend: & &%\ & @}

Mdayo = initial mass of te&@)mp(gﬂ / S@m ‘Kg@)lutg&&fug]

Myinal = mass of test cognpoundaiy the t%solu@ afte@@r 11 days [pg]
Myash = mass of test uiin t &@wash @Jtlog [@g]

Vdayo = initial volume of solutidn (de&ult 80(@1,) [L]

Viinal = volume of test solutlor@pr 8@1 da

@’
To further confirm the reliabilit@he PUF determined indirectly by calculating the concentration
differences in the test solution over time additional recovery experiments were conducted. The actual
radioactivity taken up by the plant after combustion of the test samples was measured and compared it
to the estimated amount of M0O5 TFA taken up by the plant from the test solution in the PUF
experiment.

Supportive studies (-, 2012, M-440106-01-1) on the plant uptake of M05 TFA on the target
crop wheat and additionally on corn and tomatoes were also conducted.
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Findings

Confined Rotational Crop Studies

In the first confined rotational crop study addressing the metabolism in wheat, ganip and swiss chard
the radioactive residues were extracted conventionally from all RACs amoyr&@g to >97% of the
TRRs. From the extract, the metabolites — amongst them MO05 TFA - wer@antiby I—@PC an@
TLC with a high identification rate of >92.5% of the TRR. @9 % @

: L

3 & %
In the target commodity wheat, the highest plant residues w@extra@sd fr e matdices @ﬁe 2nd
rotation and a decline was noted from the material of the :@”rotam@ Thi expl&@d b

formation of the M05 TFA metabolite in soil over time & oweg%éay sigpgficant t upt@ % 2nd

rotation resulting in lower availability in soil for furthg@pta:l&&gn the{&rd 1o 1 1s f
coherent with the steady decline of soil residues w, t& rso @tabolq@ng in which
is taken up by the plant leading to a decrease in fro 62 ~.’ 0 03 k
p by the p g §t m@ g ( ) % g
(day 317). @ @

Furthermore, M05 TFA was shown to be b th] or r@gabol&m all@nmo «Zgé of all
rotations, ranging from 83.6% to 99.9% ges@g that ﬁ% proc€ds of p \’ﬁ upt explalns the

declining MO5 TFA soil residues rathe@han f@ é’oohz(%l n. ©@

In the second study addressing the @tabol@l in \@at r%‘%h a <f@ttuce ﬁ%e transfer of MO5 TFA
from soil into the plant matrices shoé@ﬁ as sigdificantpy high g2l radioactive residues
(TRR) were measured in all r %@le thdygesidygin th 1 de@ed simultaneously.

The residue in 30 day plar&@% wa@und @e h1 pol@%ngﬂ@b with only small quantities of

@

the M05 TFA precursor on-pokar mefa@blite sent Qany le. The residue from the later 120
and 365 day plantinggg pr' alm oéentlr l@polar@tenal@ main single component of the
polar residue was 1\‘{%5 Agsaccougpg foa} to 8@% of@ RR in the 30 day grain sample.

The results of this studysngdicate g )». thesyptake e M&%FA precursor by rotational crops occurs
at low levels only. Cl% de@ed the sgimetab&te M05 TFA as the major component of the

resultant crop residuand wif®it wa@onﬁ the ggeurrence of MO5 TFA plant uptake.
R S
Plant Uptake Studies %% & @7

A summary of the results of%@ an@take gétor study in wheat are tabulated below.
Table 7.1.4-1:  Plant Uptake Fact@pf Flveg@ldependent Test Systems - Wheat

Test ID Von Co h0©7 moh Vifinal Cfinal Mfinal Mwash PUF
[L] [ng/L] [ng] [L] [ne/L] [ng] [ng]

Wheat (test period for 8 days)

Test 1 0.800 75.5 60.4 0.260 100.9 26.2 6.5 0.54
Test 2 0.800 75.3 60.2 0.270 103.4 27.9 6.5 0.51
Test 3 0.800 75.4 60.3 0.420 82.2 34.5 4.1 0.69
Test 4 0.800 75.5 60.4 0.280 105.1 29.4 5.7 0.52
Test 5 0.800 76.5 61.2 0.370 86.9 32.1 4.5 0.66
mean: 75.6 0.59

Additional recovery experiments demonstrate that the reduced test item amount in test solution at
study end could be recovered in the plants (recovery of 92.6%) and thus, it was confirmed that the
results of the PUF experiments are reliable.



B B C Sci Page 108 of 178
BA\E';ER dyer Lropocience 2014-03-14

Document MCA: Section 7 Fate and behaviour in the environment

Flurtamone

The significant recovery provides further evidence on the occurrence of M05 TFA plant uptake and
indicates the reliability of the test method.

From the supportive studies on wheat, corn and tomatoes, the single test on the target crop wheat
provided a PUF value of 0.66, which is in the same range as the values found gf2he five independent
test systems. In the other two varieties corn and tomatoes higher plant upta}é\was determm d with

average PUF values of 0.98 and 0.74 respectively. QN @ @@
& &
Conclusions @‘7 S N é o @
T S R 5N
The EFSA PPR-panel (2013) has recognized in an opiniorCifiat p@pta&%ﬁa roQfd is sigi@ticant
when calculating leaching exposure concentrations andhgs rec endgg the f the ®ant [&R"r‘ake

Factor (PUF) in exposure models, if evidence for the @Jal @urren@)f th@ces%s em@rated.

Investigations into the M05 TFA-specific passi § heat@%erm@ an e@nm@
for

evidence-based Plant Uptake Factor (PUF) of 0 hll@ tier @ronmemal
leaching model calculations. The transloca;@f MO@ FA the sol, \Qsj int plant was

N
further confirmed by a high recovery rate '@ of gg@ﬁ% s@sted @nt material.

Supportive experiments showed a M05 I@A P acto&o 0.669 r the @get ¢ @f’o wheat, which is in
the same range as the values found i 1n u@ephd&, Whe,@tudy Q

Additional evidence for the occu@ce ofd @mt e 0 05 TF?%@IS de@nstrated in confined
rotational crop studies in Wth reas ratl FAo f@arlous crop matrices

coincided with decreasing so 51dues§>f g FA @ its @rso@

Evidence for the occurren®0f pla@upta@
number of studies, whi @ccor FSA P PR

the use of a PUF > (;ifaenvis ental@achl o}\ ode. assessment of plant protection
Justﬁ

onstrated consistently in a
Rs an 13) he necessary condition to justify

>
products applied in wheat 05 T&’ PUFK®»f 0. 5@ from study evidence.

b\
Report: @ 7 1!32 2013@
Title: V el

é

Organisation:
Report No.: 1368
Bayer &pScience Document M-456754-03-1
Publication: unpublished
Dates of experimental ~ Not applicable
work:
Guidelines: Not applicable
Deviations: Not relevant
GLP/GEP Yes

Executive Summary

The Plant Uptake Factor (PUF) of [1-'*C]trifluoroacetate (report name: M05 TFA) in wheat was
determined in a greenhouse climatic chamber over a study duration of 8 days under controlled
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temperature, humidity and light conditions (temperature: 20 °C, approx. 60 - 75% humidity and a
day/night cycle of 14 h/10 h).

The initial test item concentration in the test solution was 75.6 pg/L.

Pre-grown wheat plants (BBCH code approx. 15) were exposed to the test s%@on (nutrient solution
plus test item) for a maximum period of 8 days. Q o
’ Y @& & &

The test was performed in 5 replicates with two additional control exp @entos @St sy&%ns w@.@ut
57 .S

test item). Sample aliquots were analyzed 0, 2, 5 and 8 days af¥pT tre nt T). N
Sl i e D 53
The transpiration volume of the treated plants ranged froO tq‘é@ m stuc@d. Q@

O .
An additional recovery experiment demonstrated that t& red teg&@q am@ in tést solu@ﬁ at
study end could be recovered in the plants (recovery@“%.@ and tps, it wis con @ed 2@ e
results of the PUF experiments are reliable. N) @g) @% @
st ite& th %@% solution

X
NS
@uﬂ the r@ tiv
and the volume of test solution at study start%ﬁ:i stu§ end. e Plan@ypta ctor F) of MO5

Plant Uptake Factors were calculated from the:
TFA in wheat was determined as 0.59, indi€} tric em@ilityoi@v[% & A through the
@

75

root cell walls. &) @%\7 &\ S § Q@
e § Y
Materials and methods N § @@ o§ @Q "\\Q
RS
Test Items & é @ @Q
14 : . N @ IN)

[1-1*C]trifluoroacetate @ : @F FA Q© N

Batch Code: @CQ 6@%4 @ $ @(@&

Specific Activity: 2 q/@ Q @

Radiochemical Pu&& S @HC /ra@detectl

S o

Test Plants . @”\9 @ >
Wheat plants (variety: T@sos) re prégg to B growth stage 15 on soil in a greenhouse

under controlled tem ture con@ons. These conditions were kept similar to the
natural conditions entr@g ay of study start, the soil was removed from the root
system by watering®and ing Wl tle W&;@ﬂ shower. Afterwards the plants were transferred

to the test vessels.
&

Study Design V

1. Experimental Conditi¢¢§

The hydroponic test systems for the Plant Uptake Factor (PUF) experiments consisted of brown glass
bottles (volume 1000 mL), filled with 800 mL test solution and ten wheat plants/test vessel. The
plants were fixed with elastomer foam and the test vessels were covered with aluminum foil to prevent
evaporation of the test solution. The experiments were performed in 5 replicates with two additional
control experiments (test systems without test item for determination of the water uptake (transpiration
volume)).

The initial test item concentration in the test solution was 75.6 png/L.

The application solution was prepared in water. 24 mL of the application solution were mixed with
4.5 L nutrient solution (0.01 M 2-morpholino-ethanesulfonic acid and 0.01 M CaCl; adjusted with
sodium hydroxide solution to pH 6.5) to yield the test solution.
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During the study, the test systems were incubated in a greenhouse climatic chamber under controlled
temperature (20 °C), humidity (approx. 60 - 75%) and light conditions (at least 35 klx and a day/night
cycle of 14 h/10 h).

2. Sampling @@

The test was performed in 5 replicates with two additional control experim s (t s»ystemegwn
test item). Sample aliquots were analyzed 0, 2, 5 and 8 days after treatm The t1al
final test solution volume was determined at study start (DAT@Q and s& AT- @

N @ N
3. Analytical Procedures @%}\9 o\@ ;@é& \@,&9 %
At each sampling interval aliquots of 1 mL each were t3 <4, h fro &éch t@t sys J" The @1 1al g&d
final test solution volume was determined at DAT- O ; resp@&tlvely d1 ogﬁlly, @'Q‘e~ udy
end (DAT-8) the roots of each bunch test plants and@e ive Vess 1 Were §hed wh 200
mL acetonitrile/water (1/1, v/v). Afterwards, th atp s of €@ e&@stems re cggbined,

@@Q
Test and washing solutions were characte@ y 11 d sci ﬁﬂatlo@unt SC)«@%

HPLC/radiodetection. The amount of res S i 1@ whg an%@as de 1ne(%y combustion/
liquid scintillation counting. @

The recovery rate of the test item w&}alcul@ fron}’ge a t of t@ ite @eoretlcally taken up by

the plants and the amount of test @W 3 reco@ed 1n@ pla he"t&g@e%retl mount of test item
At the 1nﬁﬁl test@m agpnt m@ solution minus the test

item amount recovered at DA \2~ in te€(@n 1ng @m‘uon %
% < o
The identity of the test 1t61& as c@'m HPI@%adlogﬁecu%
The Plant Uptake Fact@@were@’culaﬁ?@ accordwiig to%@ollo g formula:
& ?&\ % bln T@%T 8 ‘#\@wash)
S & Q@

y §EE @m

Q @ AT 0
with: Q) & &

D@ @ 1t1a1 unt ot 1ter&@ test solution [ng
MpAY-3 @ amo f test&tem in solution at study end (DAT-8) [ng
Myasn V= nt of te§@item iwashing solution [ng]

[L]
(L]

Vbato —n@a volge of ;&1 olution

Vpat-s £Wlume est sofedion at study end (DAT-8)

weighed and homogenized. &

Note: indices of mass and volumes wergyimmarised as minat and mon and Viinar and Vo in [, 2013, M-468684-01-1

Findings

The transpiration volume of the treated plants ranged from 380 to 540 mL at study end. The
transpiration volumes of the controls (untreated test systems) ranged from 350 to 360 mL.

The test items were stable during the entire test period of 8 days. The reliability of this plant uptake
experiment was confirmed as the test item amount recovered in the plants at DAT-8 was equal to
92.6% of the theoretically up taken test item amount, calculated from the initial test item amount and
the test item amount in test and washing solution at DAT-8.

The concentrations of M0O5 TFA in the test solution increased towards end of the study (see Table
7.1.4-2), indicating that its plant uptake is low compared with the water up take of the plants. Most
probably this is caused by a restricted permeability of the test compound through the root cell walls.
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The mean PUF in wheat for M05 TFA was determined as 0.59.

Table 7.1.4-2:  Plant Uptake Factors of M0S TFA in Wheat

Replicate DAT-0 PUF
\Y C m A\Y @ash
L] [ lmg) | Imgl | (L] Sleg)
1 0.80 75.5 60.4 0.26 6. 0
2 080 | 753 | 602 | 027 Z 31 sé?@
3 080 | 754 | 603 | 042 & B
4 080 | 755 | 604 | 028 NF %3 0. 5 <
5 0.80 | 76.5 612 | 037 4530 @§@
Mean 0.80 | 75.6 « ©§ .
Q
Conclusion Q& Q@ b @
The Plant Uptake Factors of [1 14C]trlﬂuoroacet@g%(rep ) in W§ W&termmed
as 0.59. o\@ & @ &
- . & 0O S .
The reliability of this plant uptake experu@t wa@onﬁ (} al rec@ery experiment
which demonstrates that the reduced test @ an&(@lt i ye uld be recovered
in the plants (recovery of 92.6%). é}? @Q
The plant uptake of the test item W%OWG@@ the %@e 0 tis%’ plants. Most probably
this is caused by a restricted pe ility et ornp@g&nd thr@u h th@oot cell walls.

é?

Report:
Title:

@act TFA (trifluoroacetic acid) in
N

Organisation: A,

Report No.: f v ) N
ay @ropsé@nce @§ment<§-440106-01-1
Publication: @ &isb ® <

QO

Dates of experime I\@ app le @ N
work: W 5 \@§
Guidelines: Not 1calg§ . O
Deviations: Negztlevan® ®
GLP/GEP Ye % (708

Executive Summary

The Plant Uptake Factor (PUFs) of [1-'*C]trifluoroacetate (report name: M05 TFA) in wheat, tomato
and corn was determined in a greenhouse climatic chamber over a study duration of 8 days (wheat and
tomatoes) or 11 days (corn) under controlled temperature, humidity and light conditions (temperature:
20 °C, approx. 75% humidity and a day/night cycle of 14 h/10 h).

The initial test item concentration in the test solution was 767.8 ug/L for wheat, 711.8 ug/L for
tomatoes and 769.1 pg/L for corn.

Pre-grown wheat and tomato plants were exposed to the test solution (nutrient solution plus test item)
for the whole study duration.
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For wheat one test system with ten wheat plants was used, whereas for tomatoes and corn two and
three test systems with single plants were used, respectively.

Sample aliquots were analyzed 0, 0.1 to 0.2 (equal to 2 to 4 hours), 1, 4, 8 and 11 (only corn) days
after treatment (DAT).

<,

Plant Uptake Factors were calculated from the amount of the respective te e tesb@olut
and the volume of test solution each at study start and study end. The Pl a.@acto
TFA were determined as 0.66 in wheat, 0.74 in tomato and 0.98 in cor& o

The results indicate that the plant uptake in wheat and toma@vag ]§er t%@\he w@r upt ;

probably due to a restricted permeability of the test item gg%ugh &%’@ root

corn was not restricted. & & o Q@ @9 @@ o

ISR S
Materials and methods %Q § @@Q @5&& «§ é@
@
Test Items o § Q @Q %(& b @
S & & TP
[1-C]trifluoroacetate (report name: TF N
5,% & e &9 g

D
Batch Code: ed fof@"feat ar@d)corn) 9
‘%@2 g}ied tomato@;‘§ § <7§
A8 ©

Specific Activity:
Radiochemical Purity:

I
@ O
Test Plants § &@Q &v ?’\7© @@ °\©

Wheat plants (variety: Thasé)» tomgiges a pre@wn \n artificial substrate

(Vermiculite) in a greenhc@e u con d tepipiratupghumighfy y and light conditions. These

conditions were kept sip&gar to al Condi€igns oé tra§rope On the day of study start, the
t

Vermiculite was re@ g& ro%%yste@@/ wa g a@ ashing with a gentle water shower.

o
=

Afterwards the pla ere @sfe to the,{Sst vesSols
it g & i "8
Study design b Q@ & @@ Q
Q
1. Experiment&ond@ons @© @ . §

The hydroponic te&ys for t@plan tak @or (PUF) experiments consisted of brown glass
bottles (volume 1000 mL), fill ith % solution and either ten wheat plants/test vessel or
one corn or tomato plant/tes% sel. pla@were fixed with elastomer foam and the test vessels
were covered with aluminumdoil tgprevenggvaporation of the test solution. One test system was
prepared for wheat, two test syst‘%f%;for tomatoes and three for corn.

The initial test item concentration in the test solution was 767.8 ug/L for wheat, 711.8 ug/L for
tomatoes and 769.1 pg/L for corn.

A definite volume of the application solution was applied to 800 mL of nutrient solution (pH 6) to
yield the test solution.

During the study, the test systems were incubated in a greenhouse climatic chamber under controlled
temperature (20 °C), humidity (approx. 75%) and light conditions (at least 35 klx and a day/night
cycle of 14 h/10 h).
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2. Sampling

The test was performed with a single replicate for wheat, in duplicates for tomatoes and in triplicates
for corn. Sample aliquots were analyzed 0, 0.1 to 0.2 (equal to 2 to 4 hours), 1, 4, 8 and 11 (only corn)
days after treatment (DAT). The test solution volume was determined in paral@

0

3. Analytical Procedures

At each sampling interval aliquots of 0.1 mL each were taken from eac and he tes
solution volume was determined. Additionally, at study end @AT %‘ﬁ&e ro i) theés pla%
washed with 50 mL water.

@
The radioactivity amount in test and washing solutions ;@ dete@'{ned @@qul \ntlll@ n c%rgting
(LSC). & L SRS
N \ Y

The Plant Uptake Factors were calculated accordl%% the@ow orrn@a @§ @§

@ In gg—x @wa@ @pb &@
@Ar S &
o @ DAT % N @@@
with: ?’\\7 § @
MDAT-0 = initial an@o@@t of te§@ m i t solutio N [ng]
MDAT-x = amount.pfYest 1te n test tlon‘&l@[udy e@(DA&@or DAT-11) [ug]
Myash = amoun@ st i@ in v@ ng S l}ion o @ \ [ng]

Vbat-o = initi olurn test tion [L]
Vbatx =v e of @so utign-at stu‘d%end (ﬁ 8 @T 11) [L]
@

Findings

N N
The transpiration V(z@e of reaégglant tud @d @%0 mL for wheat (DAT-8) and ranged

from 215 to 265 mL for tomgtoes @ -8, @gan 2 L) from 128 to 160 mL for corn (DAT-11,
mean 140 mL). g@

Overall, the concentra&gn of i&) TFO n the £st sol .©HS from wheat and tomato experiments
increased towards st ce Talle 7.1. @ and e 7.1.4-4, indicating a restricted permeability
of the test item thr%gh tgﬂot c@all& ec entratlon of MOS5 TFA in the test solutions from
corn experiments was nédvly stakle du he e study period (see Table 7.1.4-5).

Q,

The mean PUFs for M05 TF%Were @ermm& as 0.66 in wheat, 0.74 in tomato and 0.98 in corn.

U

Table 7.1.4-3:  Plant Uptake Fa@ of M0S TFA in Wheat

Replicate DAT-0 DAT-8 PUF
A\ c m A% [ m Mwash
[L] [ng/L] [ng] L] [ng/L] [ug] [ug]
1 0.800 | 767.8 6143 | 0550 | 854.1 | 469.8 9.1 0.66
Mean 0.80 767.8 0.66
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Table 7.1.4-4:  Plant Uptake Factors of M0S TFA in Tomato

Replicate DAT-0 DAT-8 PUF
A% c m A% c m ¥Shsh
L] | (gLl | Imgl | (L] | (ngm) | [ngl [sHhel
1 0.800 700.9 560.7 0.535 | 8065 | 4315 6.0 068 2
2 0.800 | 7227 | 5782 | 0.585 | 7422 | 434} 7§Z9 T 036 @
Mean 0.80 | 711.8 S o Nl IRN RIS
™ o, Q XY
é}gé °\§ @ \@% @w\?\
Table 7.1.4-5:  Plant Uptake Factors of M0S TFA in Cor@ &%’ v @ <§
S U & P T &
. N M - I
Replicate DAT-0 %, @ DA'@CD C& P%@é

i

\% c m @V c m@gc M@ash

L | gl | g oD g ﬁé [ oe | <&

1 0.800 | 762.0 | 6098°] 0.640°] 75%. @% N @@.04

2 0.800 | 7726 | 6107 | o092 | B8.1 15509.5-0Q 4.

3 0.800 | 772.8 @%@.z L8670 [N785.9 O@[ 52658 4
\)

Mean 0.80 | 769.1 A
ISR S RN
Conclusions & &© @ \ @ @ N

The Plant Uptake Factors of [1-@]trlﬂ@>ace§g (reg&gnam 2 055 ; were determined as 0.66
wheat, as 0.74 in tomat 0.98%n
in wheat, as in tomato a@s cor%@ @Q Q© \

Y
The results indicate that t bi’ ant 1@%1(6 @heat was er than the water uptake,
probably due to a restrjoed pernfsability of the tgsfite ug§§e root cell walls, whereas the plant
uptake in corn was ne@Rstri Q ©© %

NS
S
& &0
CA 7.1.4.1 - Column lc@hln @wldle&
CA 7.1.4.1.1 - Colug@gn leacl@lg of@e actl
%

In column leachlnXud
amounts of applied radioactivi

radioactivity in the leachate s ﬂu@mone&ccompamed by very low levels (<1 %) of three
metabolites: M04 TFMBA (AE C538919), 8102 3-trifluoromethyl-N-methyl-mandelamide
(AE 0540067) and MO1 3-triflu ethylmandelic acid (AE 0592368).

CA 7.14.1.2 - Column leaching of metabolites, breakdown and reaction products

The results of the aged-residue column leaching study (|GGG 095, M-162906-02-1)
showed that the majority of applied radioactivity remained in the soil columns with only about 6%
appearing in leachate. Flurtamone remained as the major compound in the soil and there was virtually
no flurtamone in the leachate. The radioactive components in the leachate were M02 3-
trifluoromethyl-N-methyl-mandelamide (AE 0540067), MO1 3-trifluoromethylmandelic acid

(AE 0592368) and M04 TFMBA (AE C518919) with M04 TFMBA being the most abundant
(accounting for over half of the radioactivity in the leachate). There were only traces of unidentified
components in the leachate. The results of this study add weight to the notion that flurtamone will not
leach significantly under real-use conditions. No new aged column leaching studies have been


http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-162913-01-1
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conducted but a new column leaching study on the soil metabolite trifluoroacetate has been conducted
and is summarized below.

Report: 7.1.4.1.2/02; I E. 2013
Title: [1-"*C]Trifluoroacetate: Soil Column Leaching
Organisation:
&>
Report No.: EnSa-14-0050 ° S oo\\@@ é% . @
Bayer CropScience Document M. 7374831 @ @% @&9\
Publication: unpublished {&\? g § S
Dates of experimental 19 July 2011 to 20% Februarg@p12 O’ @ S Q 2
Q L ©)
work: N \\ °§ K@ b @Q
Guidelines: OECD Test Guideline No. X2 @ é}ﬂ & «§ @
US EPA OCSPP Test @@ehn@. 8350040 O @,
Deviations: None °Q & ) % @b &@
GLP/GEP Yes %& o @ &5 & @
RS & &9 o
@ 9, 9, ?7\9 @ \ @
. s SN O X
Executive Summary % @@ é @) &© @Q
8 %%est@:[l-”&riffl@%acetate) was studied in

The adsorption/desorption behavior&ﬁ/IOS A %]
four different soils in the dark in f@abor oty at 271 °C dging tw iffe@ soil column leaching

experiments: @ @Q V © @@ L

& N
Due to its pKs-value < 2, tri Qroac tig acid@[OS T(&) is fQly de %@%na‘[ed under environmental

conditions resulting in tri oac : H@é@’ all ies Wik co ted using this relevant
deprotonated species to @cida‘[e@ae togl ogi nd e xi(;@ 1cal properties of this degradation

2,

product as well as its@@ n @wu

N @ @
Table 7.1.4.1.2-1 = Pr ties o&ils u in a [{C]t oroacetate soil column leaching stud
giies of Sl 1@ in  HACIgfl B study

Soil N 2 L Bouwrel® | Texture (USDA) [ pH 0C [%]
Y

Laacher Hof AXXa Q) l\@heim@rma loamy sand 6.2 1.8
DollendorfII &) © | Bankenhe@®y, Gergyny loam 7.4 5.2
Hoefchen am Fghenseh @ CBurschfid, Gegany silt loam 6.5 1.6
Laacher Hof Wuvrmw@ . N Mo@im, Q\e@iany sandy loam 53 1.9
SRR
Q S
[1-14Cltrifluoroacetate was used asNest itefy Additional soil columns were treated with [triazine-UL-
14Clatrazine used as reference i o check the test conditions with a moderately mobile reference

item. Tritiated water was added as a tracer to the application solutions of the test item and the
reference item to check the hydraulic conditions during the study.

Two different test designs were used for this soil column leaching study. Test design A reflected the
test item distribution in the leachate as well as in the soil column, whereas test design B delivered
detailed information of the test item distribution only in the leachate by using a larger irrigation
volume. Test design A was run once with the test item plus tracer and once with the reference item
plus tracer (duplicate soil columns each). The soil columns were eluted under saturated conditions
with 392 mL (equal to 200 mm) artificial rain over a period of approx. 48 hours at a constant flow rate.
Test design B was run only with the test item plus tracer (duplicate soil columns). The soil columns
were eluted under saturated conditions with 984 mL (equal to 502 mm) artificial rain over a period of
approx. 120 hours at a constant flow rate.


http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-477737-01-1
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The test and reference items were sufficiently stable throughout the study.

Material balances for the test item were between 99.4 to 103.8% of the applied radioactivity [% AR]
in all soil columns using test design A and between 93.2 to 105.2% AR using test design B. Material
balances for the tracer and the reference item were between 89.1 to 105.5% A@nd between 96.8 to

104.3% AR, respectively, in all soil columns and both test designs. . \&

Using test design A 62.0 to 97.0% AR of the test item were found in the @tghat@he m@le SO 4
columns. The maximum test item amount was found in the foyrth to ﬁ&@ieac}&@ fra&%} of e@ﬁ soil
column. 58.2 to 90.3% AR of the tracer were found in the leafate ofthe res%etlve& colm@as. The

maximum tracer amount was found in the fourth to fifth | ate frfotion, &> after @uation @4
approximately one saturation volume, demonstrating Su‘;ﬁz e hy, dynan@ ies e soil
columns. The residual amounts of test item and tracer @ e ah‘r@ qu& d1§§ te% é’\f
corresponding soil columns. @

Q @ 5> 'S

<
The maximum reference item amount was foun $§fhe iy segmedt of @ soil céumn §&ing test
design A, but translocation of the reference it de&r soil égiumn Sf\;gmen uld Kgl‘
observed, demonstrating again the suitable h odyna c m@ ies e sqihcolu Only minor
amounts of the reference item (< 1% AR) v@ in tl}% re @ndmgﬁ\@chat@of the single soil

columns, whereas 45.1 to 93.9% AR of t@race@y ere fmmd th@ 6@ @
Using test design B the applied radlo‘ére%)\rlty est 1 @and er w@ompl@%y recovered in the
leachates of the respective soil col oil ents Okthe so@geolurﬁ@run with test design B

were not further investigated. @ Q v @ @ IS
The soil adsorption coefficie 1§d) fdfsthe r@encee@%ﬁl ca@@te@ordmg to Lambert, Hamaker
s

and McCall ranged from 5. QL‘?‘g in R inveg .;= ( : 5.6 mL/g). The respective

organic carbon normahze@oﬂ a ti efﬁc er@he range of 120.4 to 337.1 mL/g

(overall mean: 258.4 mg@) é& O §

The mobility of the@ten@l@”c txifluor @%ate @s d@ned to be almost identical to the

mobility of the tracer in a 11 co@u @n bogtest désigns. Thus, virtually no adsorption was

determined for the test 1 , wh alc [B0n w, erfo d according to Ketelle and Swoboda.

According to the Brl class1 tion tem@ mo% y of M0O5 TFA can be classified as "very

mobile" in all soils. @ @ @ Q . O
N NS

Considering the experm@al res i 1t c@%be a&@led that MO0S5 TFA has a high mobility in the

tested soils. X .O

N
$ o &
S

Materials and Methods €§
Test Material:

[1-"C]trifluoroacetate

CAS No 2923-18-4

Specific activity 3.48 MBqg/mg

Radiochemical purity > 98% HPLC with radioactivity detector

Test Design:

The soils (see Table 7.1.4.1.2- 1) were sampled fresh from the field (upper horizon of 0 to 20 cm),
sieved to a particle size of <2 mm and stored refrigerated at < 8 °C for 18 days before study start. The
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soils were air-dried before application. The soils were taken from agricultural areas representing
different geographical origins and different soil properties as required by the guidelines.

Table 7.1.4.1.2- 2: Physico-chemical properties of test soils
Parameter Results / Units ﬂ@y
Soil Designation Laacher Hof Dollendorf II Hoe am Lagcher Hof
AXXa H seh 4@ mwig@
Geographic Location @ Y &

. . N0 ° @ é @
City Monheim Blanken ;Q;ﬁ' @ ur&@ Q&@ M@@@lm
State North-Rhine Noﬂh—i@ae Q\@ NoﬂiféRhine\@?Nort@line

Westphalia Wesg@ 1a @ W@’phali@ W@halia
Country Germany &®rmag@ Qerm/@ ) @Geﬁf
GPS Coordinates N 51° 04.647 0° 29399' BN 51°0001' I N 51SP4.857'
E 006° 53.517' N O6°@.OOI’@‘QE 00?@‘%@6.32 E 088° 55.251'
Soil Taxonomic Classification sandy, mixe(},@§ fi eﬁ%am?jég lzég:ﬁy, mix@ &my, mixed,
(USDA) mesic Typig> &, actigey: sic 'E@C esic Typic
Cambud@:& Q@'igid Typic @ Ar%@ f  (@©° Argudalf
RO Eumet & 9
Soil Series @) é& @anon@%ﬂon a ble /@J
Textural Class (USDA) 0\@@ § @ @ Q\ . @w
Sind (4] [Sopm-2mm) | & 78 S |ep TN o QS 57
Silt [%] 2um-50um] | @ IQ& e @% @@ 28
Clay [%]  [<2 pm] 'S @ & 225 9 %\ 17 15
pH O o V0 @ QL [
-in CaCl (s0ilCaCl 1229 | & 6{@5@% NERE E@ 65 53
- in water (soil/water 1{) 1@ @ . é§ ‘Q @y 6.7 5.5
- in water (saturated ) o@> .6 § X 4 @Q 6.8 5.5
- inKCl (%&\ 60g | O 18 6.1 4.9
Organic Carbon [%] N @@Q lg@ @ %{}\? 1.6 1.9
Organic Matter [%] ! . b é&\ 8,1 ,«éb (Q)0) 2.8 3.3
- o \e) N
Cation Exchange Caj y O @ 94 Q ©©22.3 122 99
[meq/100 g] =@ | g (CHEE RN
Water Holding Capavity & N & o
maximum Q} @% . 6 79.3 51.8 60.2
[2 H:0 ad 100 g soil DW] S D
at 0.1 bar (pF 2.0) [%] X 13300 382 26.5 20.9
. . 3)
Bulk 13)ens1ty (disturbed) § 122 101 112 L13
[g/cm’]
! calculated as: OM [%] = OC [%] - 1.724
DAT: days after treatment GPS: global positioning system
DW: dry weight USDA: United States Department of Agriculture

Experimental Conditions

The test systems consisted of glass columns (45 cm length and 5 cm inner diameter) filled with soil to
a height of approx. 30 cm. The glass columns were connected to a reservoir containing artificial rain
solution (0.01 M aqueous calcium chloride) as well as to a peristaltic pump and a fraction collector.
The desired flow rate of the artificial rain was regulated on the pre-column side by a peristaltic pump.
The flow of the percolate was regulated on the post-column side in the same way. This set-up allowed
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controlling and maintaining a constant level of supernatant water on top of the soil and hence,
saturated flow conditions as required for the calculation of adsorption coefficients according to the
chromatographic theory.

For preparation of the test systems a layer of quartz wool followed by a layer ashed sea sand was
placed in the lower, conical end of the glass column to later retain the soil w#&{in the column.
Afterwards, each column was dry packed with the sieved, air-dried soils t@@heig ap;@sc 30 e
while gently vibrating. 678 to 856 g of air-dried soil was used per colu @7& % @
For equilibration, the soil columns were saturated with an u ed fl &of a %F}cial g@tota@ume
400 mL per soil column), establishing a supernatant soluti@sof 10—\@ mngabove @surfa@%’l’ he soil
columns were allowed to soak for approx. 16 hours in a t@lperag%e—cont@led \&(—in atic
chamber at 20 + 2 °C in the dark prior to application. ° ., & Q@ Q) IS °

N " Q

NN
%um as bgSed on the

The amount of test item [ 1-14C]trifluoroacetate fc§ @ tre@nt ofctfte soi

intended single maximum field application rate ¢ pargyt, res gi omgl appliddion rate of
11.0 pg test item per soil column. 8 @@ éﬂ &S

& O N )

All application solutions were prepared in %r. ThQone app cati olu;i@cont @a the test item
solutions v ) g, T/one applcatigy

and the tracer side by side; the other appli€3tton sQietion-cQntainggithe r nce i@ggh and the tracer

side by side. For the application the artjfretal raié}\sgolutiég levelsvere gsted e soil surface

levels and 500 pL of the respective a cati@oluti@verq@plied pwis€onto the soil surface of
. . % K ‘\
the respective soil columns IS Q @ SN .Y N

@
After application, a glass frit glo a@side n a@ fun as.pigeed onto the top of each soil
column in order to avoid whi up ths soil ng theNeachifi tes to achieve a uniform

moistening of the soil surfa he ghass @ns r{(\% thengdhinec :‘ o the artificial rain reservoirs
ed

.

%e

as well as to the peristalti@vlmp §d thegisactionseellectpT he Was overlaid manually with
approx. 20 mL of artiﬁ,c‘x rain @ a sgturat W of. prox
peristaltic pumps. A rnafs@y of apfEdx. 1@1:113& s m;
the experiment. &\ N )

¢ &5

S
. %%L/h was established using the
intained above the soil layer throughout

& &
All experiments were p@me@ du%&ﬁe in @mpe@ure-controlled walk-in climatic chamber at

20.1 °C in the dark. % @@ Q) ©§ Q
Sampling V é@ Q@@@ &Q ;%\7©

The leachate was samplé%’in cafigtant inte @%using a time-controlled automatic fraction
collector. For test design A é%ach@y ractiQns were sampled in intervals of 6 hours (approx. 50
ml/fraction) using a total irr¥gationyvolumesQf 392 mL. For test design B the leachate fractions were
sampled in intervals of 6 hours ( %)X. 50 tL/fraction) within the first 48 hours of irrigation (equal
to a irrigation volume of approx:&00 mL) afterwards they were sampled in intervals of 12 hours
(approx. 100 mL/fraction) until end of irrigation using a total irrigation volume of 984 mL.

After draining, the soil columns were deep-frozen and cut each into 5 segments of approx. 6 cm height
for further analysis (test design A only).

Analytical Procedures
The volume and the pH value of each leachate fraction was determined.

The single soil segments were extracted four times at ambient temperature using acetonitrile/ water
(1:1, v/v). After each extraction step supernatant and soil were separated by centrifugation and
decantation.
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The radioactivity content in leachate fractions and soil column segment extracts was determined by
liquid scintillation counting. Additionally, selected leachate fractions and soil column segment extracts
were analyzed by HPLC/radiodetection. Non-extractable residues were determined by combustion/
liquid scintillation counting.

The identity of the test item was elucidated by IC-MS/MS including accura,td&fass determination. The
identity of the reference test item was elucidated by HPLC-MS/MS includi accfe maéx @
determination. @

@
The adsorption values for leaching compounds (e.g. the test @1) W@& cal@ed a(;%&dm @(etelle

and Swoboda. o

SR I~
The adsorption values for non-leaching compounds (e. C’)\ e Ee@@’nce i@m) We@:alcu@d acgQrding
to Lambert and according to Hamaker / McCall; the @gults @oth @ema @ mogels wer@Q

‘;‘e

averaged. @9 § @g) & «§ @§
Results and Discussion RS R Q R S @
TS TS
. & 9,
Material Balance @ @ OQ\ @«@’

o N
Material balances for the test item were @vee 4to I%?\f 8% %e ed r@activity [% AR]
in all soil columns using test design A @d bet@n 3 0 103, A) 1ng t&@ydesign B. Material
balances for the tracer and the refer % itemQyere be%%eno % %\ and between 96.8 to

104.3% AR, respectively, in all solu nd @1 test{e&gns"\ @
Degradation of Test Item @ &@Q &

The test item was sufficie t@ble tiQouigh §@ @ed by HPLC/radiodetection
t ext

analysis of selected leach: fract@ co

Findings @ @

Using test design A 62. 0 t % 0%, ﬁes‘c 1
columns. The maximu ten@@ oun

@}
wer und in the leachate of the single soil
fourth to fifth leachate fraction of each soil

column. 58.2 to 90.3% of gy traceiwere d in the’leachate of the respective soil columns. The
maximum tracer a Was@bund e fo to leachate fraction, i.e. after elution of
approximately on urat 1§ volu, dem&%trat@sultable hydrodynamic properties of the soil
columns. The residual ax@nts st 1t and er were almost equally distributed in the
corresponding soil columns. @ % o\

The maximum reference ite%mo t was gund in the first segment of each soil column using test
design A, but translocation of th rence item in deeper soil column segments could be also

observed, demonstrating again tifé suitable hydrodynamic properties of the soil columns. Only minor
amounts of the reference item (< 1% AR) were found in the corresponding leachates of the single soil
columns, whereas 45.1 to 93.9% AR of the tracer where found there.

Using test design B the applied radioactivity of test item and tracer was completely recovered in the
leachates of the respective soil columns. The maximum test item amount was found in leachate
fraction 8 of soil Laacherhof AXXa, in leachate fraction 3 of soil Dollendorf II, in leachate fraction 9
of soil Hoefchen am Hohenseh and in leachate fraction 3 or 10 of soil Laacherhof Wurmwiese. The
tracer peak was likewise found in leachate fraction 7 to 9 of soil Laacherhof AXXa, in leachate
fraction 3 to 4 of soil Dollendorf II, in leachate fraction 9 of soil Hoefchen am Hohenseh and in
leachate fraction 3 or 10 of soil Laacherhof Wurmwiese. The soil segments of the soil columns run
with test design B were not further investigated, as the applied radioactivity of test item was
completely recovered in the leachate.
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The soil adsorption coefficients (Kq4) for atrazine ranged from 5.1 to 6.3 mL/g in the investigated soils
(mean: 5.6 mL/g). The respective organic carbon normalized soil adsorption coefficients (Koc) were in
the range of 120.4 to 337.1 mL/g (overall mean: 258.4 mL/g). According to the Briggs classification
system, the mobility of atrazine can be classified as “intermediate” to “low”, a%)rdmg to this system.

The mobility of the test item [1-'*C]trifluoroacetate was determined to be a,lr&@gt identical to the
mobility of the tracer in all soil columns and in both test designs. Thus, vi 3 r&

determined for the test item. According to the Briggs classification syst
can be classified as "very mobile" in all soils. @o S
N % @,
Table 7.1.4.1.2-3: Adsorption coefficients of the test 1tc@mnd re@enceg%%n in 5\6@
mean values of duplicate soil columns
( p ) s S @%\Q Yy
[1-4C]triflu cet JtNazine- “Clatrazine
3 & | ey
N %
[mL/g§ gl o el
Lacherhof AXXa AR 74 @
0.8 \@ 0.0,@ @&.1 5 @7@3
Dollendorf I g
mﬁ S B & e
0

Hoefchen am Hohenseh ! RO
/FJQ O'OA@ N

Soil

Lacherhof Wurmwiese

A =
Overall Mean @Q o J &9 ;\ 56, 258.4
X % w @@7 S

! only one soil column wa sidered

© S
P <

X
Conclusion @ 5& &

The moblhty of [1- @ﬁl acetat@c?he wa%eter@i@d t @&a almost identical to the mobility of the
tracer in all soil colum in b est .-,«CZZ); s, vi ly no adsorption was determined for [1-
MC]trifluoroacetate. Ac s clagQificatigfysystem for mobility of organic chemicals in
soil, the mobility of [1 % ]tr1 roacgigte cal@é clas& d as "very mobile" in all soils.

Considering the e 1men@ resul@ can @ ass d that MO5 TFA has a high mobility in the
tested soils. @ N
T& S
SN SERN
Q" S
SR
CA 7.1.4.2 - Lysimeter studies«§

The previously submitted lysimeter study (_, 1996, M-158624-01-1) was

reviewed and accepted. Even though the lysimeters represented particularly high risk conditions for
leaching (the soil was sandier and with less silt content than defined in the guideline, there was
significant earthworm activity) and the application rate was more than double that of the currently
intended use rate, parent flurtamone was hardly detectable in the leachate from the two lysimeters
(average annual concentration < 0.01 pug/L). Most of the radioactivity in the leachate was identified as
MO5 TFA. The metabolite M04 TFMBA was also detected but at concentrations < 0.1 ug/L on an
annual average basis. Flurtamone does not present a leaching risk. M04 TFMBA is indicated by its
Koc value to be more mobile than parent compound, but it has a short DTso and is unlikely to reach
groundwater in significant quantities. No new lysimeter studies have been conducted.


http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-158624-01-1
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CA 7.1.4.3 - Field leaching studies

The results from the adsorption/desorption, column leaching and lysimeter studies show that the
mobility of flurtamone and its metabolites is well understood and so studies under this point are not

required. @@

Overall Conclusions on the Mobility in soil of flurtamone (and its met@ite%l’oint@@l.@ &
@

Previously submitted column leaching studies and a lysimeter study sho@ tha§lu ne do ‘«\@’
present a leaching risk. The column leaching studies indicate@t‘hat l%reém@dle
than flurtamone but, because of its short DT, it was found@cogc@ rati %f < Q%ug/l,@}he
lysimeter study. A new column leaching study on M05 '@. shotad that@was @rly rgdgined, as
would be expected from the results of the adsorption/d&rpti&{@ die&@?at ha@een €onduct&¥on
it. A study on the plant uptake of M05 TFA, support by @ fronsf@onﬁne&otat' 1 cudies

showed that this was a significant process and t]@aPUF@O.”Q ppr te % ein delling.

@
K S 9 X
¢ & &I

@@&@QQ\

O@O @

§§&§©§§©@
Qe &.¢&
NP ER NN
¢ & v & o O
@@g&?@"\@
S S 9 & &
@@“@%@ &Q@%
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CA 7.2 - Fate and behaviour in water and sediment

CA 7.2.1 - Route and rate of degradation in aquatic systems (chemical and photochemical
degradation)
9

CA 7.2.1.1 - Hydrolytic degradation &@

The previously submitted hydrolysis study on flurtamone (- 1989, M- i&%—@i) sh@e ﬁgt
was stable at all pHs. Hydrolysis would not be a route of degradat10n @@ urta@ne m%tur

al
bodies. ”\7

CA 7.2.1.2 - Direct photochemical degradation

S % S

A

Photolytic degradation of Flurtamone is rapid ( 7 i

a photolytic half-life of 0.6 to 0.7 days of summer s 1 photoﬁegra was ed
during the study, M07 flurtamone-carboxylic acj 2&%@7 in tgrepoghivdlso

having a short photolytic half-life (11.8 hours @:alc . T% uanyiel%@ direct
photolysis of flurtamone in aqueous solution , ] 62}%—01 <\ Yawas f@@i to be

3.2x 1072, @
9
N
@
R : ©
eport: N
Title: g Mo ulPhotodegradati i¢s of RPA 203597
Organisation:
Report No.:
Cr
Publication: ubli,

Dates of experimental , @J otr
work: @
Guidelines: AN l\gig( &
Deviations: @
GLP/GEP @m r@ant@x @ é
Q
@ © @
Executive Summ@y é@ 9 N
The principal aqueous phstode atu@ § flurtamone was identified as M0O7 flurtamone-
A 971 1&

carboxylic acid (AE 1083976 report):
J

@ant Q)
O 6‘@

o

X

Assuming first-order photodegradation kinetics for flurtamone and M07 flurtamone-carboxylic acid,
the parameters of the first-order model and the corresponding half-life were estimated using adapted
statistical regression methods. The half-life of M07 AE 1083976 under the conditions of the study
was estimated as 11.8 hours of irradiation. The compound will therefore be short-lived in the aqueous
environment in the presence of light.


http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-163684-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-162275-01-1
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Material and Methods

The principal aqueous photodegradation product of flurtamone was identified as M07 flurtamone-

carboxylic acid in the study of _(M—162275—01 -1). In that study the half-life of
flurtamone was estimated as 13.1 hours of irradiation. The degradation kineti@)f AE 1083976 were
determined on the basis of the results from the previous study. °$

S S
Assuming first-order photodegradation kinetics for flurtamone and M07@ 10 w, t@aral@%s
of the first-order model and the corresponding half-life were @fmated%sing ted stat tioc@

regression methods. All calculations were performed on tb@étal n@ure ta se&@%

7

For flurtamone: N

oy .
O @ .
C=Co @%.t@\\ @ &y &
where: Y N @gj & «§ @
§ 8 885 &
C = concentration at time t f&\ é @@ éﬂ @ ®
Co = 1nitial concentration at time 0@ L @& @ (,@\ v
o o> QO & £ & @g@
k = Kkinetic constant (@) é}\7 &\ ©© § IS

used to analyse the data for ﬂurtan@e: Q @ S N \\
@@ Q& c =\ bt @ Q@
where: O R %@ @Q Q @
C = concentrati(@% ti § & @ $ @
S
Co= initial c@@nu 9 at ti@O ©@ DN

ab= non—lﬁar m@l coe@eienm@ §© §

The hypothesis%@ 0] 7/% test@&F (:Q@ vetify whether the non-linear model provided a
better adjustmgnt’of tl@%{per@ental dab. S
N\

For MO7 AE 1083 7@( @%359@ @© S

x>
Assuming first-order kin@@s for F@ pho@degr d@ton of flurtamone and M07 RPA 203597, the rate
constant (k2) of the photolyte estithgted by\esolving the general equation describing the variation
in the concentration of the p@tolyte @a funeon of time using non-linear regression methods:

= ki Co (exp(ki t)-exp(ka t))/(ka-ki)
where:

Cl

concentration of photolyte at time t

CO0 = initial concentration of parent product at time 0

k1 = kinetic constant of parent (flurtamone)

k2 = kinetic constant of photolyte
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Findings

The statistical analysis of the experimental data for flurtamone showed that the adjustment according
to the first-order kinetics was highly significant. In contrast, the non-linear model did not provide a
correct adjustment. The estimation of the initial concentration and the half- h@f flurtamone used in

the calculations for M07 flurtamone-carboxylic acid were, therefore: R
S o & o
C0=96.37% Halflife = 13.04 hogds @ @

&

&
y LS
N NI
The half-life of M07 flurtamone-carboxylic acid under tg conns ofthe s was@lmated as
11.8 hours of irradiation. \z@ fog S e
. @ o\© % @ @
Conclusions NN e & @ @
g &

Under the conditions of aqueous photodegradati@f flu one 1@% ingtg@&study& @
photodegradation kinetics of flurtamone- carng@: am{t e p @pal &h}o i

ode atlo&@oduct of
flurtamone, formed directly from it, were det ’qusmned Qhe haflife \@ esti d as@ hours of
irradiation. The compound will therefoﬁ d i @ aqu, @ en«@nmer@n the presence of
light. Although it is not regarded as signgfjcant @tabo&t&lt has@en dere@ risk assessments,
for the sake of completeness. &, @

Q O
N N
CA 7.2.1.3 - Indirect photochemléf deg@atlo@ o o\@ \

The calculation of the photolyt@ﬂalf-l' ffl Y' On&l;l der w Aron al conditions was
evaluated during the Annex l@lusior}% ﬂ@%@— -1, filed in MCA section 2).
The half-lives of flurtamo Eu@ for 40w 1tud®f 52°®n e alendar month ranged from 11.5
hin July to 510.8 hin %emb DCongst ing @ the c‘@ula‘[ s only valid for direct

phototransformation b@ﬁe t lime@es of gRlatic @ems and the time of year that flurtamone is

applied, it is clear tl&pho@grad@n wi@lot be @mpt route of dissipation of the compound
in the environment.

@@@@*

CA 7.2.2 - Route and%ate 0f§log1@°degl@§tm
CA722.1- "Re@md@rada@y

O
No ready biodegradabili§g tud% ere

/

aquatic systems

Q

RO
ious@ubmitted. A study is summarized below.

Report: K@.zz@m; &A. 2005
Title: Fludtamong: Biodggradation
Organisation:
Report No.: BIS 20065/0079/01

Bayer CropScience DART M-258453-01-1
Publication: unpublished
Dates of experimental 6™ September 2005 to 5™ October 2005
work:
Guidelines: 92/69/EEC Method C.4-D
Deviations: None
GLP/GEP Yes

Executive Summary

The ready biodegradability of flurtamone was assessed using the ‘Manometric Respirometry Test’
which is in all essential parts identical to OECD 301 F. Flurtamone batch DP639D, with a purity of
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99.5%, was used for the study. A suspension of 100 mg/L in a mineral medium was inoculated with a
mixed population of aquatic micro-organisms (activated sludge) and incubated under aerobic
conditions in the dark at 224+2°C.

The degradation of the compounds was followed by the determination of oxy@ uptake with
measurements taken at 2, 6, 8, 10, 14, 16, 20, 22, 24 and 28 days of incuba @q All \galidit&criteria of
the test method were met. The positive control (sodium benzoate) reach el \@for re@ly 9
biodegradability by 14 days. No toxicity of flurtamone to th mjcro—o@ism@s obsered a@lﬂhe
difference of extremes of replicate values at the end of the t@ms lgs thag% Y. "E@oxy@ptake
of the inoculum blank was < 60 mg/L. The pH of the tes@@selsw@w e%

6.0 and 8.5. 1S > @ @ @@ w,o

Q
The results showed that the oxygen demand in the mo@st ﬂ@ was‘ig)@t gre@r tha @%t of
the blank controls. This indicates that there was %meas@ e @ose
flasks. Flurtamone is not readily biodegradabloe@

P S Yy @ &

Material and Methods %& ©© Q@ @Q N @

ed us@% the @nm@ic Rometry Test’
Q

The ready biodegradability of flurtamon @% assg@
which is in all essential parts identical % EC 1F.\ © N S

f th t was&2tween

€

Q 9 Z
N \ o O
Flurtamone batch DP639D, with a piwity 0@5% a use’ﬁﬁ)r tb@%y. ~dsuspension of 100 mg/L
in a mineral medium was inocula&it X pula@m of g %tic n@o—organisms (activated

sludge) and incubated under aggQbic c 'onsQn the dagk at 2282°C. "1‘@ origin of this was the
aeration tank of a waste wat ant §re@ting ‘A{Q omigghtly @estic&g age (Wupper area water

authority). It was collecte@ 6thSppte s 0(§ N) E@
S Q- Q , ,
Allowance was made f’@@ne en@genoactlvé%f th ocuh@he establishment of appropriate

blanks that containe& e ini’b m lggg not th@s‘[ iti@ flurt@yone). Positive controls containing a

reference compound (sodi enzgate) also s8¢ up. ddition a toxicity test was run. The

flasks comprising the to@ty t ontgiried bot rtamQue and the reference compound (sodium

benzoate). Because afithe nat@ of b%@gra@on apd, of the mixed bacterial populations used as

innocula, the deter%ﬁa ior@é’e m@»at le@n d ate. In this study triplicate test flasks, blank
refer

€ compQind flagsks we n with duplicate toxicity control flasks.
2§ compdy ik P y

The degradation of the comp A llow@by the determination of oxygen uptake with
measurements taken at 2, 6,?1 0, l4,© 6,2 ,%2, 24 and 28 days of incubation. The pH of the flask

control flasks and

contents was determined at the e the inCubation period. Because flurtamone contains nitrogen the
increase in concentration of nitritd and nitrate over the 28-day period was determined and the oxygen
consumed by nitrification calculated. The oxygen consumption by nitrification was subtracted from

the other28 day measurements.
Findings

All validity criteria of the test method were met. The sodium benzoate reached the level for ready
biodegradability by 14 days. No toxicity of flurtamone to the micro-organism was observed and the
difference of extremes of replicate values at the end of the test was less than 20%. The oxygen uptake
of the inoculum blank was < 60 mg/L. The pH of the test vessels at the end of the test was between
6.0 and 8.5.

The biological oxygen demand values are shown in Table 7.7-1.
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Table 7.2.2.1-1 Biological oxygen demand (BOD) values in a flurtamone ready biodegradability study

Sample Flask BOD (mg O2/L) at n days of incubation
type 2 6 8 10 14 16 20 22 24 28
Flurtamone al 10 18 20 20 24 24 27 @@28 28 25%

a2 11 20 21 22 25 25 28 & 28 28 25%

o

a3 10 [ 18 | 20 | 21 | 24 | 25 | 2] BN 28] 245
Blank bl 13 [ 21 | 22 | 22 [ 25 | 27 | @ | %1 &7
SEIK

b2 13 | 21 | 24 | 24 | 27 @@28 A029 .03 O34
b3 14 | 24 | 25 | 27 | 23 2900 3%\ 3l@y 326y 34

Mean bm | 13 [ 2 [ 4 | 4 | @F | | | | A 33
Sodium rl 84 | 147 [ 154 | 158 |Qb9 JQO72 [\F5 o6 | T8[9
Benzoate r2 85 | 144 | 151 [ 157.Q 166> 1685 172, $ 173 © 173 ©'176

13 83 | 144 | 151 | 1 [ 16097] 1697 1©°| 17@] 178 176
Toxicity tl 84 | 143 | 151 | & [JF [ 4R [ | & | &2 | 172
control 2 80 | 140 | 147 K151 [Ol6l (@hea K68 , 13769 @@;69 171

o - = IR &
corrected for oxygen consumed by nitrogen (é@ﬁ (21 ) @ é, o@ @@@

The results show that the oxygen dema%@n th@ﬁrtam@

blank controls. This indicates that t{&e Was§meale @kdow@f ﬂl@mone in those flasks.

Conclusion: @Q
Flurtamone is not readily biod§dab]%

CA 7.2.2.2 - Aerobic mil%@gl%sati@o@ﬁl s e wate
S

This is a new study re u@me

A
Report: &@ 2. . 2013
Title: W - rtamone : Aerobic Mineralization in
Organisation:
Report No.: 0 @)
& er cggcienc ocuinent M-467289-02-1
Publication: publis @

v
12 10& January 2013

d
Date§ of experimental 11§ mbg@) &
work: Y Q AN
Guidelines: OECD ’E@;[ Guid@ine No. 309
Deviations: None
GLP/GEP Yes

Executive Summary

The biodegradation of [Trifluoromethylphenyl-UL-'*C]-flurtamone was studied in surface water under
aerobic conditions (“pelagic test”) in the dark for up to 71 days at 20.18 + 0.06 °C. The test water
was freshly sampled from a freshwater dam close to Wiehl near Gummersbach, Germany
(Wiehltalsperre, ID: W, GPS Coordinates N 50° 56.8” E 007° 40.0’) and consisted of natural water —
clear water without sediment - sampled at a depth of 20 cm and 3 m away from the lakefront with pH
of 7.4 and a Total Organic Carbon (TOC) content of 3 mg/L. The water was filtered before use.
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The amount of test item for the treatment of the test systems was based on the intended target
concentration of flurtamone of 10 pg/L (low concentration) and 100 pg/L (high concentration). The
test was performed in Erlenmeyer glass flasks with baffles at the bottom each containing 100 mL
surface water. The flasks were equipped with traps for the collection of carbon@omde and volatile
organic compounds. During incubation, the water was in smooth motion. De&gdatlon of the control
item benzoic acid with DTso of about < 1 d confirmed the microbial activi BF thes ‘ St sys@m @

Duplicate samples were analyzed after 0, 8, 14, 23, 37, 49, 59.and 71 d&@ aft@t@ﬁ&atm@(DA@’At
each sampling interval the water was centrifuged and decan@ The @ntrlf \g@e Wlped
with paper tissue to take up any thin layer of microbes for@ﬁ on‘te’inne rface\@”the el The
amount of radioactivity in paper tissue and solids was @y to comt@on (@1&: sa%p,le
and liquid scintillation counting (LSC) measurement th dw a t det ct

oo ameeh @

recorded as non-extractable residue (NER). w, § <

& §
The amounts of flurtamone and its degradation @duct 1 @ Neter@ne(;gqmd

scintillation counting (LSC) and by HPLC/ra detec@n an, @m T Qwas, as irmatory

method. Flurtamone and degradation prod er nt1f@ a ‘@5 C Q° romatography
with known reference standards. The a t of atiles” Was de @nlne \2\ LSCH

Mean material balances ranged from"@@ % @7 6% c@app]@radm@wty\ AR] for both

concentrations. §’ @ ©) \@ @\

Flurtamone dissipated from sur Wat@ue t %gra t@n Tea &nounts of flurtamone in the
surface water decreased fro 993% ar% 98. @AR 85 nd 84.3% AR on DAT-71 for
10 pg/L and 100 pg/L , re@twel§ > @

Degradation of ﬂurtam@ ins t was @com %d byhe formatlon of identified
degradation produc‘@ thc“@) Wln@mm QP &mm@t M04 TFMBA (AE C518919) with
8.9% AR at DAT-59 Tor 1gde/L ang3. 4% @R at @ 5988100 ug/L. The sum of two non-

identified compounds a ted @4 maxigrum n\@ valre of 5.2% AR (DAT-49) at 10 pg/L and
3.6% AR (DAT-71) a%l ug@ﬁ @16 copgponent Seeeded 3.5% AR for 10 ug/L and 2.8% AR
<

100 pg/L. @) Q

i e S g
The maximum mea m@ts of @bon xide \@'e 1.1% and 0.1% AR at study end (DAT-71) for
10 pug/L (low concentration) apg} 00 (higlSroncentration), respectively. The formation of

volatile organic compounds§yas low ®@ith 0.5% and 0.1% AR at DAT-59 for 10 pg/L (low
concentration) and study end (D@ 1) IO@Lg/L (high concentration), respectively
The formation of non-extractableresidues (NER) increased from DAT-0 towards a maximum at

DAT-49 from 0.5% to 2.2% AR for 10 pg/L and from DAT-0 towards a maximum at DAT-59 from
0.5% to 2.8% AR for 100 pg/L.

When comparing sterile samples with non sterile samples on DAT-71 the sterile samples showed
negligible degradation indicating degradation due to microbial activity.

The half-lives for flurtamone were between 256 and 314 days in the surface water (“pelagic test”)
under laboratory aerobic conditions as shown below.
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Table 7.2.2.1-2 Degradation Kinetics of flurtamone under pelagic conditions

System Kinetic Model DTso DToe |Chi2Error | Visual Assessment
() (d) (%)

10 pg/L (low concentration) SFO 255.7 849.5 2.032@@ Moderate

100 pg/L (low concentration) SFO 313.8 > 1000 0.@» (/'N: Gagd e

SFO = single first order @ @;}%? %U @
Flurtamone is degraded slowly under pelagic conditions. Thg etab@k% MDQ@EFM@S fofaed up
to 8.9% AR. . O gix > &

& e

Material and Methods 6& . é@’ @ @ @ "

[Trifluoromethylphenyl-UL-'*C]-flurtamone with a gagiop Vof >@ and'q spem@ actlv@%f
3.59 MBqg/mg was used in this study. The study Carrjedrout uéﬁ?g nat@l watgrye Wighltalsperre
(ID: W), GPS Coordinates N 50° 56.8” E 007° 4§ cl s@o V@l negy | umn@sbacl& ermany:
This is a fresh water dam that is used for the %@mrau@ of d @!hng @ IB{% ate @s collected
from the fore bay Nespen. The water Was tart@)t e st@i . For

led g@r to @78
characterization of the natural system th low@ paranfieters \@e det 1ned@51te
&
* oxygen satur%tg%h of@ r @ Q . @
S

. temperatu@@f wa@ @ & °\@ Q@\\

* pH of v@r &V %© @@ 5
. redo tent1a1 of w @Q @ @
The water was taken fromgy ar t]ge@ ef a th o cm 3 m away from the lakefront and
filled separately in plast@conta rs T e ater @as st e for @ﬁys before application. During
storage, the water wadQell aé@ed to @mta ro ndl@§ Within one day after sampling the

\J
waters were filtered with asé}@ m&nes{@@@ @Q @
At the start of the study@ foll@ng R&%\rﬁqeten@ere r%asured

Q%dlss d or@@c ca§ (DA

9

rga arb @TO N
V %Dsg% & \(%7

. total@ﬁoger&men&

4

Of

* total phc@ms cSB¥ent
The microbial activity of the test System was confirmed by conducting the aerobic mineralization in
surface water with control item benzoic acid at a concentration of 10 pg/L.

Erlenmeyer glass flasks with baffles on the bottom (volume about 250 mL) were used as incubation
vessels and fitted with trap attachments (permeable for oxygen) containing soda lime for absorption of
carbon dioxide and a polyurethane (PU) foam plug for adsorption of volatile organic compounds. For
preparation of the test systems 100 mL of the water were added. The flasks were then fitted with trap
attachments. The untreated test systems were equilibrated to study conditions by placing them in a
temperature-controlled climatic shaker cabinet at 20.18 °C in the dark for 4 days prior to application.
The sterile test systems were sterilized by autoclaving twice.
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The quantity of 100 pL (low concentration) or 1000 pL (high concentration) of application solutions
were applied drop-wise onto the water surface of the test systems to obtain the nominal test item
concentrations of 1.0 pg/test system (equal to10 pg/L) or 10.0 pg/test system (equal to 100 pg/L).
After application, the test vessels were fitted with trap attachments and 1ncubat@§ in a climatic shaker
cabinet at 20.18 °C in the dark. Sterile test systems were treated in the sam& ‘ay. Dose checks were
taken during the treatment procedure. 50 pL of application solution o rtzgntro - ¢n W apph@
drop-wise onto the water surface of the test systems to obtain the nomingites

t1 con ntratlo&
1.0 pg/test system (equal to 10.0 pg/L). For the solvent contr@s’ ad&%all re

added to simulate the solvent content that was used in the ‘ congitratigintest 1t appl@:tlon

solution. @ é@%\ @

For the test item at 10 pg/L and 100 ug/L eight sampl@ 1nteQ§i>s W@dls‘[r @d 0 @fhe e
incubation period of 71 days. Duplicate samples rocegsed an@’nalyz@ after

49, 59 and 71 days after treatment (DAT). The a@les pro‘lzg ed tl

application. For the sterile samples at 10 ug/1§ a@»lOO @ (h1®onc atlo uphcate
samples were processed and analyzed on DAS-71. @ @ @ N

For the control item duplicate samples wg@ pro@sed an@nalyﬁgfte Ja days after

treatment. The trap attachments were, 11& pro d. Fgythe s%vent crol dyfdicate samples were

processed and analyzed on DAT-7. {he trach e weénot p@c S se%\

The redox potentials, pH values O)@ con@t of th@vater @re d ined at each sampling

interval. Prior to opening an i ated4gst s for pyreessigy f th % Water, volatiles possibly still

present in the head space oféé test@gsteglﬁre pu 1nt%‘@ tra Qttdchment by water-saturated air
e

(except for DAT-0 sampl@ The t@p at ntgwere refadved. @
N

For the test item (tesék%%m —steréand @@rﬁe) 2@& of<§ water were removed and made
alkaline with 1 mL 6§ aq@ous H s on. F@the ol item and the solvent control 20 mL
of the water were removgc@ d2 %@queo@ sodjuitwazide solution were added as biocide. All
samples were stored at °C se sqauples st iteg@(test systems non-sterile and sterile) were
used for the determi n of@solve@arb oxid&> Aliquots of the remaining water were taken
for LSC and the reﬁ c@nfu@ deca an% volume measured.

10 mL aliquots of the water wer conc ted taken up in acetonitrile/water (4:1, v/v). The
concentrates were centrifug d& cl@supegatants transferred to HPLC vials for radio-HPLC

analysis. % ooy

Following centrifugation of the &er the walls of the centrifugation vessels were wiped with tissues to
collect the solids. These were air-dried and radioassayed by combustion/LSC. The polyurethane (PU)
foam plug was extracted with 50 mL ethyl acetate to desorb possible volatile organic compounds. The
radioactivity content was determined by LSC. Carbon dioxide absorbed by soda lime was liberated
and trapped in a scintillation cocktail selective for binding of carbon dioxide using an air-tight
assembly.

The HPLC system used for quantification and identification comprised a Purospher Star RP18e
250x4.6mm; Spum column (with a Purospher guard column) connected to a UV detector and a
radiodetector fitted with a solid cell. The mobile phase was a gradient of 1% formic acid in water
against 1% formic acid in acetonitrile. LOD of the HPLC-analysis was considered to be about 0.9%
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and 0.5% of the applied radioactivity for unknown metabolites in case of 10 pg/L (low concentration)
and 100 pg/L (high concentration), respectively.

Thin layer chromatography (TLC) analysis was used to confirm the qualitative and quantitative HPLC
results. Samples of representative sampling points (taken at DAT-59 and at D@Jl) were spotted on
silica gel plates using an automatic plate spotter. The plates were develop With ethglacet&
2-propanol / water (75:20:5, v/v/v) in a chromatographic chamber w1thov§ve @urat@ Th@@
distribution of radioactive zones on the plates was measured ysing a Bag@’Ana T (B@v
2000, Fuji Co.). Radioactive regions on the tracks were quan@ed us@ng th °§Etwar cka, @KIDA

(Raytest). The quantification of the test item and the degr@‘hon uctsS¥as ca&@ted d on the
distribution of the TLC-zones and the amount of RA i 1 extr@s Re@)ns of@ labe reﬂ;&cnce
item were detected by the same method. & \ o\ K@ b @Q

Findings %Q § @g} @% «§ @

N % @ N &
The amount of total organic carbon in the wat s3 % ™ T-0 t@nﬁrm@that q&ace water
without sediment was used. Degradation o % ntrofitem &enzoicggid (pr%ent in est system as
benzoate) with a DTso of about < 1 d confiégsed th &crg acti\& of t@hei@st S@@gm.
The pH in the test systems remained st 9 T é}\)\’ﬂ 1er ra@©ed fr 8.7 t@ 6 in the test system
with 10 pg/L (low concentration) a %ﬁsom 09. 5he t@@systet@mth @ pg/L (high
concentration). The redox potentiély meagh §oed 1n@ wategs and Sedfmen \malned at highly
positive EH-values throughout 1ncu@n pe% The@xyg ont@@ waters were also
determined and ranged from §&% to 1N % i S st sy, rom 90 % to 100 %
in100 pg/L test systems. '&)@clearl sitiySyalue :\% th % ;@n‘uals and oxygen contents

N
indicate aerobic COIldlth% roq@ ut tl@ntlre @ubatl perl
The radioactive rec@s age@lmma@ed m@olesﬂ@z 2 @ﬁd Table 7.2.2.2-3, below.
Table 7.2.2.2-2 Material b cﬁwa yin @gltalsg@e water containing radiolabelled

O

flurtame

Compartment A @ @ ‘3@ plle@gadloactlwty at DAT:
) S _
o0 @ 88918 3. P | 9 | 59 | 71 Sterile 71

Carbon dioxide 04 0.“2@ o@ W] 07 | 07 | 038 1.1 0.3
Volatile organics n.a. @ Z@ 0.2 0.3 0.5 0.2 0.2
Total volatiles 0.6 0.3 Uo4 o7 1.0 1.0 1.3 1.3 0.5
Surface water 99.3 | 985D 97.0 500 [ 975 | 970 | 967 | 963 99.3
Non-extractable 0.5 1.9 | o009 1.0 1.6 | 22 1.8 0.8 0.7
TOTAL 1004 | 99.9 | 98.3 | 100.6 | 100.0 | 1002 | 99.8 | 98.9 100.6
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Table 7.2.2.2-3 Material balance of radioactivityin Wiehltalsperre water containing radiolabelled
flurtamone at 100 pg/L

Compartment % applied radioactivity at DAT:

0 8 13 23 37 49 59 9@71 Sterile 71
Carbon dioxide <01 | <0.1 | <01 | 0.1 01 | <01 | 0.4 01 <01
Volatile organics na | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 <@ @ Q 0.1w\(f7”@
Total volatiles <01 | 0.1 0.1 0.1 0.1 [ 01 | @1 [ @ |8 08
Surface water 99.6 | 975 | 966 | 960 | 959 @X5.6 @ 91.8:>90.8,D @
Non-extractable 0.5 1.8 1.8 1.6 2, @ %\J Z%V 1%,<©’ &N

QO o

TOTAL 100.1 | 99.3 | 984 | 976 «%@é 4 @ 6 | &5 [ 92,

&w > @
The biodegradation is summarized in Tables 7. 2 @able '@2 2 @elow &ﬁa&

dissipated from surface water due to degradati @Degr@a on urtaigpne i face \@. er was

accompanied by the formation of M04 TFM, 1891 x1ma§f?8 9% for 10 pg/L
and 3.4% AR at for 100 pug/L. The sum cﬁ entlﬁ@ om ds &@unte@o a maximum
mean value of 5.2% AR at 10 pg/L and X6% A&}t IOOQE/L gl mpo exceeded 3.5%
AR for 10 pg/L and 2.8% AR 100 pg/@ § @ Q @

The maximum mean amounts of con digxtde W@ 1. I‘V%and 0. @AR udy end for 10 pg/L
(low concentration) and 100 ug ’ igh centrYon) respecti T rmation of volatile
organic compounds was low :)\ 0.5%and 0@% AR@ or 1 /L a@ study end 100 pg/L,

respectively @ @‘“ @% & @§\

The formation of non- e@ctab 51d %\I cre @from&T—O towards a maximum of
22%ARfor10ug/}§® R o) ou@ %

% \
When comparing sterile s &les @ﬂe @mples @AT 71 the sterile samples showed

negligible degradation 1®catm gra&gﬁon dl@b @31211 activity.
The half-lives for ﬂ\@n @re b t@een @nd& days in the surface water (“pelagic test”)

under laboratory a?z@ ic ca@ﬂmog@ &Q D
Table 7.2.2.2-4 Blodegrgﬁ%tmn radu@led @ amone at 10 pg/L in Wiehltalsperre water phase

Compartment \ @ @; applied radioactivity at DAT:
0 ) 130 23 [ 37 | 9 | 9 [ 1 Sterile 71

Flurtamone 99.3 > 95.7 | 94.1 85.1 83.7 84.6 85.0 97.0
M04 TFMBA n.d. 2.0 1.3 33 7.3 8.2 8.9 6.6 1.4
RT 30.3 n.d. n.d. n.d. 1.5 34 2.7 1.4 1.7 n.d.
RT 25.1 n.d. n.d. n.d. n.d. 1.5 2.5 1.9 3.5 0.9
Diffuse radioactivity | n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d
TOTAL 99.3 98.2 97.0 | 99.0 | 97.5 97.0 | 96.7 96.8 99.3
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Table 7.2.2.2-5 Biodegradation of radiolabelled flurtamone at 100 pg/L in Wiehltalsperre water phase

Compartment % applied radioactivity at DAT:
0 8 13 23 37 49 59 71 Sterile 71
Flurtamone 98.1 95.9 93.8 92.9 90.7 89.1 85.6 . @%4.3 94.8
M04 TFMBA 0.9 0.6 0.9 0.9 2.2 3.1 3.5\\\ 2&0 1.2
RT 303 06 | 05 [ 09 | 11 | 11 | 17 | & |8 ] Oo6g?
RT 25.1 nd. [ 05 [ 10 [ L1 | 18 go17 28 KOs 1© 1Y
Diffuse radioactivity | n.d. n.d. n.d. n.d. n.@,\\@ n.d(§§ n. n.dgkxg\y @@6
TOTAL 99.6 | 97.5 | 966 | 960 | 959 | 98y 9&% | Q983
S .& T FF
. S Ty &
Conclusions %Q § < & @
Flurtamone was degraded in surface water syst und&r@erob' @%nditl%ﬂs wi alf—l&@c? between
256 and 314 days measured at 10 pg/L and 1 %lg/L. Oyie de atio@r%’odg@t\\@as da@ted in
significant amounts and was identified as \\@TF ABA. ) @ QQ\ v
A S\
& < S G &© Q
O S N\ &@ @Q °\\©
@ Q,
- SR NP
$ @ - N
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CA 7.2.2.3 - Water/sediment study

The original flurtamone water/sediment study (||| || 1995, M-203194-02-1) was treated at
only 1/10™ of the intended rate. A replacement water/sediment study was conducted with two

contrasting systems treated at the correct rate. This study, (_,@7, M-158694-01-1)
already evaluated at national levels, is presented below. Because it was copgdcted with flugtamone
labelled only in the trifluoromethyl ring another study with the label in t en@g ha§deen @@@

performed and is also presented below. @o &@ o\@ @ §
SIS

A U
Report: KCA-7.2.2.3 /02; ) RN
Title: [“C]-Flurtamone: Degradatio i r/Se@ent R

Systems @ b @Q
Organisation: «§ @
Report No.: b @@
Bayer CropScience BQeb @ &S
Publication: unpublished %% T &5 & D
Dates of experimental 04 March 1996 toQ3 Oct@ 199@@ éﬁ o\@ @
work: " N Q K 9
Q ctioks o &
Guidelines: BBA Part [\g;Sectioi8.1 mb %90) & @
: 9
Deviations: None %\ b o Q "\©
GLP/GEP Yes £ O O O & @\
o w
Executive Summary § &@Q @xv éy ©@ §
O @ QD

4

The degradation of ﬂuﬂar@, u(p@r?ﬂy Gybon- abell@?iQn t @%ﬂuoromethylphenyl ring,
applied at a rate equivalaf to 3§h3§\< stu@ in tw ontr@ilg water/sediment systems over a
161-day period. Th @atigd@ batid®unitssere ma@ained%the dark at 20°C + 2°C. Moistened
carbon dioxide-free%t wag fiovsed @ough @e Watg@h caclgynit and through an ethylene glycol and
two 1M potassium hydr @e tra tra@erat arb Y%ioxide and other evolved volatiles.
Duplicate units of eac impe luding¥taps) §re removed for analysis at the following
intervals: zero hour: med@jely after appliggtion) 4 and 48 hours, 7, 14, 30, 61 100, 120, 139
and 161 days after%‘plic@h. Si@e flaskSverestaken at 21 days. The redox potential of the
sediment and water, and*h ox%en contén an of the water were measured in each unit prior to

analysis. S é&, &
Portions of the surface WateKere%ncent@ed by a solid phase extraction method. The sediments

were extracted with acidified megianol and the extracts were then concentrated. The concentrated
samples were examined chromatographically. The primary method was HPLC. TLC was used as a

second chromatographic technique. Liquid chromatography-mass spectrometry (LC-MS) was used to
examine selected samples.

The recoveries of applied radioactivity from both systems were satisfactory. The amounts of
radioactivity remaining in the water phase fell to < 10% of applied in both systems over the course of
the study while the amounts associated with the sediment phases increased. At the end of the study
about 70% was associated with the sediment of system 1 (31% extractable, 40% unextractable) and
about 90% (50% extractable, 41% unextractable) was still associated with the sediment of system 2.
The only volatile traps in which significant amounts of radioactivity were detected were the potassium


http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-203194-02-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-158694-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-158694-01-1
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hydroxide traps (for carbon dioxide). These contained 3-6% of applied radioactivity at 100 days and
4-12% at the end of the study.

The results of the chromatographic investigations indicated that flurtamone was the most abundant
component of the residue in both water and sediment phases. Bound (unextra@ole) residues and
carbon dioxide were the major degradates formed. The degradates includeghM02 3-trifluorpmethyl-N-
methylmandelamide (AE 0540067, RE 53285 in the report), M04 TFMBAYA N919&

in the report) both minor and M08 flurtamone-desphenyl (AE@O%W&@E 59 gln @ rep@ plus
three unknowns (all < 5% applied radioactivity). °

Flurtamone represented less than 5% AR in the water ph@ syst& by end c(\o) study
MO8 flurtamone-desphenyl reached a maximum of 7. 8@2& e wa @phas Systg u @
(Manningtree Stream) and a maximum of 3.6% AR \ent kl the td%a syst@ it reg@hed a

maximum of 10.7% AR (120 days). It was not a @eta e 1n tem }z&wer ding) in
which the major metabolite was carbon dioxide 1ch hed 2R5% Q’ (139 @ys)

Using data derived from the HPLC exammai,@ of t sampl‘gs the 0 a@l‘ 90 es for the
water phases and for the total systems wer@@alcula@ by, u@ of dl@rent emaffal models. These
were linear regression on an Excel sprea@heet @t pro&am of |y ‘(\ 2.0, Bayer AG)
and the program KIM (v 1.0 Scherin resk ndlq@d rtan@ye dissipation is not
best described by simple first-orde etlcs@ e- e@uatlo 'df the. sho%@ that the DT50 for
system 1 ranges from 9 to 11 day¥y ﬁrs@rder @@) do@le ﬁr@)rder @rallel (DFOP) and
double-first-order in sequence, OS)Kmetic F1rst— er m le c partment kinetics (FOMC)
give a value of 6.7 days (e§@y th sult Q"he s '~n e exercise for the system 2
water results gave a range@b 2 t ays @ $ and \s sult of 2.9 days using FOMC,
extremely close to thato@en byctite KIBQprogr

A metabolic pathwaéwvas @osed ﬁ&ased e re@%s 0 chromatographic investigations. It was
suggested that trlﬂuoroac% acid @gld @n 1nte®edl%£§between RE 54488 and carbon dioxide.

Material and Metho <§ @ @

The degradation o ffottam, g)app @ ata @ equ, @lent to 375 g/ha, was studied in two contrasting
water/sediment systems O&r a | od R@@ﬂolabelled flurtamone, batch number
CSL-92-418-46-35, was used inhe stu@s It way carbon 14 labelled in the trifluoromethylphenyl ring
with a specific activity of 5. Bq/@g and@dlopurlty of > 97%. Non-radiolabelled flurtamone,
used for isotopic dilution, had the b%ch nufgper IGB 838 and was 98.8% pure.

Samples of sediment and water @e collected from two sites within the county of Essex in the UK.
One was from the River Roding, Ongar, Essex and the other from a stream located on Aldhams Farm
Manningtree, Essex. Immediately prior to sample collection the water temperature (measured just
below the water surface), oxygen content (measured immediately below the water surface and at 5 cm
above the sediment), pH and redox potential were measured. The water was then transferred to 25
litre plastic bottles and the sediment was collected using a spade and transferred to large plastic bags.
Following collection the sediment and water were stored in the dark at approximately 4°C prior to use.

The associated water was characterised for total nitrogen, total phosphorus and total organic carbon
and water hardness was determined. The pH, total nitrogen, total phosphorus, particle size
distribution, organic carbon and cation exchange capacity of the sediments were measured. The
microbial biomass of each sediment was determined after moisture content and water holding capacity
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had been measured. The microbial biomass of each sediment was also determined post-incubation.
The physico-chemical properties of the water and sediments are given in Table 7.8.3-13.

Sub-samples of sieved (2 mm) sediment were added to individual glass containers (ca. 7.5 cm
diameter) to a depth of 2.5 cm and filtered (0.2 mm) water was added to a de;@)f 6 cm above the
sediment. This level was maintained throughout the study by addition of d‘@sibmsed water a
necessary. The degradation experiment was initiated after pre-incubationsY the ‘Nnc ufdis for 9
approximately 4 weeks in the dark at 20°C= 2°C to enable eéélbrlum&\%h re@ct to @ﬁ

pH, redox potential, and complete phase separation, to be esggplished> (;%\ @
Table 7.2.2.3-1 Properties of sediments and associated wat@lsed f@a ﬂuréwne &r/se(\ nt study.
Water/sediment system 0©\\7 1. @ g D2 © @Nf
Q\ Ri N Manning@ree @
Sediment: Y
Particle size distribution (BBA) °
63 um to 2 mm (%)
63 umto 2 um (%) ,,.\Q
<2 pm (%) <&
Organic Carbon (%) )
pH (H,0) RS
pH (KCI) S
Total nitrogen (g/kg) ~

Total phosphorous (mg/kg) " NGy
Cation Exchange Capac%g(ﬁneq/ 100¢g) &

Water: N7 R m@

Total Nitrogen (mg/Ig, D Y

Total Phosphoro@g/L)&\f\Q A

Total Organic CAD (mg@ N N

Water Hardness (mg/L, C@' Y

Initial biomass (pg/@ RN
’& N

During the equlhbru@nd e@enm@@l per@gt a o@uous flow of CO; free air was passed through
the water, at a rate%fﬁc @o all ratlgﬁ and@nﬂe movements and at the same time avoid

mixing of the two phase¥y @é& \@
Treatment. An aliquot (190 of a@ﬂ ug@\l‘: acetonitrile solution of [*C]-flurtamone was
dispensed drop-wise, on a single sion, @yto the water. The aliquot contained 33 pg of flurtamone

and gave a treatment rate equivagght to 372 g/ha.

The aquatic incubation units were maintained in the dark at 20°C £+ 2°C. Moistened carbon dioxide-
free air was passed through the water in each unit and through an ethylene glycol and two 1M
potassium hydroxide traps to trap liberated carbon dioxide and other evolved volatiles.

Sampling. Duplicate units of each sediment type (including traps) were removed for analysis at the
following intervals: zero hours (immediately after application), 6, 24 and 48 hours, 7, 14, 30, 61 100,
120, 139 and 161 days after application. Single flasks were taken at 21 days. The redox potential of
the sediment and water, and the oxygen content and pH of the water were measured in each unit prior
to analysis.

The surface water was decanted from the sediment and the volume measured. The radioactivity it
contained was determined from aliquots taken for radioassay. The sediments were removed from the
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incubation unit and transferred to 250 mL plastic bottles. Each unit was rinsed with methanol and the
rinsings added to the sediment. The volumes of trapping solutions were recorded and aliquots of each
were taken for the determination of the radioactive content.

Sample processing. Portions of the surface water were concentrated by a soli@aase extraction
method. Concentration of the water was by solid phase extraction using Isglite env+ . Spe cgrtridges.
The column was preconditioned in acetonitrile and water before loading ume é sarn
Elution of the sample used 3mL acetonitrile, followed by 3mL, acetoni /w éﬁ/ 1 \@ and
3mL of mobile phase B (acetonitrile/water (30:70, v/v) frow@ HPI@ gra \ft (se ow@]e
eluate was evaporated to minimal volume with a stream ofggtro stltuK@ in
acetonitrile/water as above. At all processing steps rec ch wergm e sa@

then chromatographically analysed. The sediments wat ex@ dw f@amdl me

extracts were then concentrated. The procedures geshow Rlow, é}’

@ @
Sediment transferred to 250 mL plastl§ttle @mL @M g&’%ﬁlm h oge phate

added. g &@ @
Step 1  flask rinsed with SOmLQ han -.Q hichgyas ad to sﬁ@nent @f@the
whole shaken for 20 tes,pg rlst"%ﬁon Skigker. @\

Step2  centrifugation (foeept 20068 ) fehs minufed. O
ep centrifugation ( or@ @g) @mn% Q&

Step 3  supernatant dec%ed an @p lge ted‘éﬂ @ N\

Step4  sediment soni thandb (15 midutes @g a sonic
probe at 70% en f% m1s N

i S
Step 5 centrifug@’n (forc§of 2 @ X g)@ es. %

Step 6 supem@t de@ed e tra@om@d in &tlc bottles, volumes

meas%ed ane@ilqugt% ken @radm@ay ( cts filtered as
ed) @

Step 6 c/‘%ncentr@k)n b &apor@% to -\p\. dume, using a turbovap at
35°C, & o <
Step 7 reco@ltutl mall @ured éo%iume of acetonitrile/water (1:1, v/v) -

reedvery @:ks b}@dlo sy of @quots
After extraction t dimegy residy CZ were@r- dr§nd the amounts of radioactivity still remaining
associated with them w etermided. @s the ay samples the distribution of the unextracted

radioactivity between the hum@fuw@ld a>n\@1um1c acid soil fractions was determined.

In addition to the analysis o%nce trated gxiracts for flurtamone and degradation products by high
performance liquid chromatogra HPLC) and by thin layer chromatography (TLC), selected water
samples and concentrated extracts were submitted for mass spectroscopic analysis (see below).

Quantitative analysis. The liquid samples (trapping solutions, water, sediment extracts) were
radioassayed by the liquid scintillation counting (LSC) of aliquots. The amounts of radioactivity
associated with the solid samples (post-extract sediment residues) were determined by the combustion
of sub-samples followed by the LSC of trapped carbon dioxide evolved by the oxidation.

Qualitative analysis. The HPLC system used comprised a Kromasil KR100 5C8 column attached to a
UV detector set at 235 nm and a radiodetector fitted with a liquid cell (B-Ram 1B or Radiomatic
AS525) or one with a solid cell (Ramona). The mobile phase was a gradient of acetonitrile/water
(30:70, v/v) containing 1% acetic acid and acetonitrile/water (70:30, v/v) containing 1% acetic acid.
Reference standards of flurtamone and four putative metabolites were run on this system.
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TLC was used as a second chromatographic technique. A glass TLC tank was lined with filter paper,
approximately 100 mL of mobile phase (chloroform/acetic acid, 90:10 v/v) was added to the tank.
The lid was placed on the tank and the tank left to equilibrate at room temperature. Normal phase
TLC plates, Merck Silica Gel F254, 250um, 20 cm x 20 cm were used. Samples were applied using a
Camag automatic TLC Sampler, along with separate aliquots of reference §tards. The plates were
then placed in the TLC tank and developed for an approximate height of @m, tl@\ﬁeinﬁcorde@
accurately on removal of the plate. After drying, the radioactivity on th quangified us ? an
Ambis-100 Radioanalytical Imaging System. The position o@"e sta &rds WQ Vlewé% dg:

light at a wavelength of 254 nm and their Rf positions coed to@ se Q&he [14®@amp%extracts
to allow metabolite identification. @ g @ @

Liquid chromatography-mass spectrometry (LC-MS)@S usi 0 ex.

e sejeéted s %’1 S. LC
system utilised the same column as the HPLC sys esc@d ab@ Th@nobﬂ%@‘ @ a
ormi€cid -&) itre é&@nst € mtrg&vater

gradient of acetonitrile/water (5:95, v/v) plus 5
un@%fﬂue as split appr@imateiy20:1 such

iodegsctors %abo in Wit 'to the mass

9,

(95:5, v/v) plus 5 mL formic acid per litre. T
that about 0.95 mL/min went to the UV an

spectrometer ion source. The UV detecto
liquid cell. The analogue data from t
system. The mass spectrometer was
in negative ion (ESP™) mode. The@&n co&@tlons@re 1(&%20

Findings

o

1CTO,

s se&@ 268
etec
s P1

Q

131 pg/C g for system 1 (@ver R(@ng)
indicating that both systéms re

during the incubatic@rio&

The biomass values obtaine @er Qdays at th&e e
296
& of

ed ab eov e

Table 7.2.2.3-2  Summary ste@r

a

&S me

radig
wa anpture@y thex@ass S

and 0n,

as fitted with a
rometer data
rce was electrospray

Wltl@\@ .5 s scan cycle.

stu@& days) were 222 and

& & ystem 2 (Manningtree Stream),
study The parameters measured
regi)?@etc) a@sumn% zed@ ables 7.8.3-14 and 7.8.3-15.

ed 1n?§ater/sedlment system (1, River Roding)

treated @h [‘4C<§@lrta&1l\8§w (me@ of d@hcates)

Time-point %% DO0xy atur@wn Water Sediment
S o @ e (%) © redox (mV) redox (mV)

N 8657 | <« 6B 324 276

0.25 8% R +333 -324
1 N EENEERN +288 -379
2 X84 N S 47 +357 -366
7 8.1 ‘O 46 +398 281
14 8@y 47 +222 234
21% 7.9 48 +263 -415
30 7.8 53 +308 -398
61 7.8 51 +332 -398
100 7.8 54 +333 -407
120 7.3 62 +113 -388
139 8.1 48 +362 -319
161 7.4 56 +260 -66

*individual value, only one flask taken
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Table 7.2.2.3-3 Summary of system parameters measured in a water/sediment system (2, Manningtree
Stream) treated with [*C]-flurtamone (means of duplicates).

Time-point (d) pH Oxygen saturation Water Sediment redox
(%) redox (mV) 2 (mV)
0 8.4 62 +324 &  -307
0.25 8.4 69 1342 o> 373 .
1 8.6 67 +313 @V’ Q235Q @@
2 8.3 59 348 @ | oy 211 S
7 8.4 51 NS +4gg\ N A
14 8.0 36 % A AR
21* 7.7 51 < %\@8 x| T35 &7
30 7.9 60  xZ @291 o, NN
61 7.7 53 O o BN @7 3
100 7.6 )1 Q0 B 1Ry, A5 Y
120 7.5 5@;& > @ . O o»324 @Q
139 8.1 B X Q420 [ D 329
161 7.4 ISEAS QLB LD @

*individual value, onl > flaskrtaken % @ @\v

The recoveries of applied radioactivity ﬁ tem?,@’ere s@acte@ The & overles from all
1109

fifty individual flasks fell between 90 xcep I twg e timespoint tem 1 samples

(87 and 89% and one late tlme-pom&%tem ba &@ 29{ ﬁ@l@un Q@radloactlwty
remaining in the water phase fell O‘V& applied in b@ syste overpgthe course of the study
while the amounts associated wg the S ent ases jncrease At the&nd of the study about 70%
was associated with the sedi of sy&em 1 @%% e ctab@O%@xtractable) and about 90%
(50% extractable, 41% un@acta Was (@ted he @imem of system 2. The only
volatile traps in which S]%l can@noun@f ra ct1v1there cted were the potassium

hydroxide traps (for @0 d@ c@ame % Of\\@phed radioactivity at 100 days and

4-12% at the end of"//zﬂm stud@ he ove dls®ut1 applied radioactivity is summarized in
the tables below. \@
Table 7.2.2.3-4 Recov @nd 1but rad1@t1v1ty from a water/sediment system
(1, R§ Rod tre w1th -fl one (means of duplicates).
Time- | X &2 % of ap d radioactivity in: |
point Surfate” | S ment @ UIN Potassium Ethylene Total
(d) Water ractg extr@@ed hydroxide traps| glycol trap
0 939 = m O] <38 na na 97.6
0.25 86.2 M @22 <0.1 <0.1 95.0
1 74.3 o3 6.9 <0.1 <0.1 96.5
2 72.3 17.0 8.4 <0.1 <0.1 97.7
7 52.3 31.1 11.6 0.1 <0.1 95.1
14 41.5 37.5 17.9 0.5 <0.1 97.4
21%* 36.7 34.9 22.5 1.2 <0.1 95.3
30 28.0 41.0 21.4 2.7 <0.1 93.0
61 13.9 46.4 32.0 3.2 <0.1 95.5
100 8.5 51.8 30.1 6.2 <0.1 96.6
120 7.9 29.2 38.7 13.2 <0.1 89.0
139 5.3 30.2 41.1 15.5 <0.1 92.0
161 6.8 31.3 39.6 11.8 <0.1 89.5

na = not applicable ~ *individual value, only one flask taken
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Table 7.2.2.3-5 Recovery and distribution of applied radioactivity from a water/sediment system
(2, Manningtree Stream) treated with ['C]-flurtamone (means of duplicates).

Time- % of applied radioactivity in: |
point Surface | Sediment Un- Potassium Ethyl Total
(d) Water Extract | extracted | hydroxide traps| glycol@ap
0 92.4 na 3.9 na 8 N 9¢.4
0.25 81.1 11.6 2.7 <0.1 @*\%.1 @ 3 @@
1 69.7 22.1 7.5 <0.1 @<0.1pY | A994 &S
2 57.5 32.0 10.7 <OQ’ S <o | 00,k
7 39.7 39.4 15.7 S YN R
14 26.3 50.3 239 02 o] vl NP 199 |
21* 22.2 67.6 16.7 22030 | 01 @68 {
30 16.9 69.5 110 O e N <0@? [ Y979
61 6.6 75.6 141 O £ <o0r [ 10149
100 6.8 67.5 1955 35 @ .1 Q@ N
120 8.0 47.4 BAY | R6.0 . [ LX0I D[ @6
139 9.3 50.9 w7 | 6457 &< o@ @005
161 8.9 49.9 2A0.7 4 53 WO < 2103.7
na = not applicable  *individual WlL@%Iy o®flask @n @7 N @@b

;S <
The results of the chromatographic 1nV@t1gat 1nd @%d that @tha @e most abundant
component of the residue in both wate and ment ound @ex rage%ble) residues and
carbon dioxide were the major de e ml&or deg‘i@tes %uded MO2 3-trifluoro
7 R | ther J\@FFMBA (AE C518919,
RE 54488 in the report) and flu a%none— pheiﬁ @330& 591120 in the report), plus

three unknowns (all < 5% { amo amone and each of its
degradates detected in t ater 9‘:@ ses @me ases stems by HPLC are shown in
Tables 7.8.3-18 to 7. @ ®as by LC @ TLC used to confirm the identity
of parent. It was n ed fi ° Sa c irma @tech@ue etabolites as a number of components

5N
were shown to co-elute. @
i\@ @@ D &

Table 7.2.2.3-6 Compqsition o radlggtive resitue (as@; applied) in the surface water of a

wate ime ste , Riv odin eated with ['*C]-flurtamone
( ozﬁd\@llcate% . @) D
Time- > Q\\\f Q\\% OWlied radioactivity as:
point (d) | Flurtamone - 302 MO8 Others Total
@1@ @540067 AE 2093305 (total)
RE 54488) | ARE 53285) | (RPA 591120)
0 93.9 A’ nd nd nd 93.9
0.25 86.2 Ra nd nd nd 86.2
1 74.3 nd nd nd nd 74.3
2 72.3 nd nd nd nd 72.3
7 52.3 nd nd nd nd 52.3
14 39.0 1.2 1.3 nd nd 41.5
21% 32.5 1.4 2.4 nd 0.3 36.7
30 21.3 3.1 2.7 nd 0.9 28.0
61 11.6 1.5 0.4 0.3 0.2 13.9
100 6.6 1.2 0.4 0.2 0.1 8.5
120 3.6 1.0 0.9 2.2 0.1 7.9
139 4.2 0.3 nd 0.8 0.1 5.3
161 4.6 0.7 0.8 nd 0.7 6.8

nd —not detected ~ *individual value, only one flask taken
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Table 7.2.2.3-7 Composition of the radioactive residue (as % applied) in the surface water of a
water/sediment system (2, Manningtree Stream) treated with ['*C]-flurtamone
(means of duplicates).

Time- % of applied radioactivity as: 2
point (d) | Flurtamone Mo04 Mo02 MO8 pifors Total
AE C518919 AE 0540067 | AE 2093305 o\%otal) .
(RE 54488)| (RE 53285) | (RPA591120) | & o\ é @QL
0 92.4 nd nd nd @ Yy N 9283
0.25 81.1 nd nd g T <af N Y
1 69.7 nd nd LDnd S e>dnd 87| 997
2 575 nd nd O ndY | D nd\Y | &&75
7 39.7 nd nd 22 nd .. Y 397
14 25.1 0.6 06 O FF 0 @& O
21% 21.1 0.5 0.6 Q] ond > . Sd O 2
30 15.6 0.8 0.6 X  nd @ A nd oy | ANN6.9
61 8.3 1.0 0@§ R 0.Q 0N @ 9.6
100 41 0.6 N A 2 é’% R N 6.8
120 0.7 0.5 03 AL %5 @ <01 D 8.0
139 0.1 0.8 AR5 | «278 & I nd 9.3
161 2.8 1.4 LN S 300 1 XX 1.@”9 8.9

nd = not detected  *individual y@ onl e ﬂas@ken @\V Q&v @
Table 7.2.2.3-8 Composition of th oactl esnd as % %7\116(1) he sedithent extracts of a

water/sediment sy (1 &er Rg o ) tr%ed with I¥'C]- ﬂ%amone

(means of duphc@s) @ - \@
Time- ((\7 %\@ appli bradﬂﬁwtyh D
point (d) Flurtamone§© M WOZ 8 @@\ Others Total
DAE € 919E 05 2093895 (total)
o & 4488%. (RE ,s§385) } A 593120)
0 I;QQ RQna S @a?/ N Al na na
0.25 6.6> I8 nd@ gy nd O \@nd nd 6.6
1 149 .9 @& [ nd @ nd nd 153
2 145 O] & o 7 & 0.3 1.5 17.0
7 24. 1\ Qll O A 0.7 4.9 31.1
14 3QY [Vi2ag | 2.0 0.3 0.3 37.5
21% 3o &Y 2682 &\Y’ nd 3O nd 2.0 34.9
30 339 N 0 @ 089 nd 0.3 41.0
61 44.7 INTIRNYEEX ) nd 0.7 46.4
100 50.0 =13 O] <nd nd 0.6 51.8
120 27.4 U0 @ 0.3 0.3 0.6 29.2
139 29.1 8y 0.2 nd 0.3 30.2
161 29.5 ro 0.4 nd 0.5 31.3

na —not applicable nd =not detected  *individual value, only one flask taken
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Table 7.2.2.3-9 Composition of the radioactive residue (as % applied) in the sediment extracts of a
water/sediment system (2, Manningtree Stream) treated with ['*C]-flurtamone
(means of duplicates).

Time- % of applied radioactivity as: 2
point (d) | Flurtamone Mo04 Mo02 MO8 Afers Total
AE C518919 AE 0540067 | AE 2093305 o@%tal) .| &
(RE 54488)| (RE 53285) | (RPA 591120) | & ~ S @@QL
0 na na na na @B\p n@%ﬂ 1\ ngS
0.25 116 nd nd RIS S
1 21.5 0.4 nd AN RN ‘%.1
2 31.1 0.2 nd O nd Y | D 078NY | &52.0
7 38.5 0.2 0.1 <P ndy .. ORY QO 394
14 49.7 0.5 0.1 0O F & @ P ey
21% 65.0 0.5 nd Q] d o N1 O] M6
30 68.1 0.9 0.4 R, oOnd o | &01 gy | N69.5
61 74.5 1.1 iy | R ndQ N 0.5y @ 75.6
100 63.0 nd ad? 2 é’% B8y 615
120 41.4 0.9 4 AL K6 @ 1 ©F 474
139 47.4 0.6 r\Q nd | «9229 & Ind @ 50.9
161 44.0 1.4 SHEEEN S 340 @”9 49.9

W
0.
na — not applicable nd = not d@t@ed §d1V1d@°valu oftly o§f§skt
he

Table 7.2.2.3-10 Composition of th %dloac res pe (as ‘V%phe g@face water and sediment
extracts of a watgpisedim syst leRodtreat@vlth [“C]-flurtamone

(means of dup es).

Time- %\@ appli radl v1tyh ﬁ

point (d) Flurtamone§© M §M02 Others Total
DAE € 919E 05 9 (total)
o & 44885 (RE ;;@85)

0 3 [.0Ond Y & - nd 93.9
0.25 2% I8 nd@ @, nd &Q nd 92.8
1 892 .9 @& | nd @ nd nd 89.6
2 868 O & <« 7 & 0.3 1.5 89.3
7 76.4\ Qll &N A 0.7 4.9 83.4
14 7297 [¥Moag | Ns5.0 0.3 0.3 79.0
21% ¥4 F 342 &VZA,& nd 2.3 71.6
30 60.2 %o I & 3389 nd 1.2 69.0
61 56.3 és NI 0.3 0.9 60.3
100 56.6 =25 O] <94 0.2 0.7 60.3
120 31.0 LA @ 1.2 2.5 0.7 37.1
139 333 &Y 0.2 0.8 0.4 35.5
161 34.1 r7 1.2 nd 1.2 38.1

na —not applicable nd =not detected  *individual value, only one flask taken



Page 142 of 178
2014-03-14

B
Bayer CropScience
R

Document MCA: Section 7 Fate and behaviour in the environment

Flurtamone

Table 7.2.2.3-11 Composition of the radioactive residue (as % applied) in the surface water and sediment
extracts of a water/sediment system (2, Manningtree Stream) treated with

[**C]-flurtamone (means of duplicates).

Time- % of applied radioactivity as: 2 |
point (d) | Flurtamone Mo04 Mo02 MO8 (@%’rs Total
AE C518919 AE 0540067 | AE 2093305 o@mtal
(RE 54488)| (RE 53285) | RPA591120) | & o\ @g& @@QL
0 92.4 nd nd nd @ gy I\ 9245
0.25 92.7 nd nd R R -
1 91.2 0.4 nd NoAiNEIEROTIERENSEE Y
2 88.6 0.2 nd O nd N | A 07NY | /&R9.5
7 78.2 0.2 0.1 w2 ndyy |l O O 794
14 74.8 1.1 07 O & & w@P P 7
21% 86.1 1.0 0.6 O d > .1 YO 8
30 83.7 1.7 1.0 %o oOnd o | &01 gy | SR6.4
61 82.8 2.1 oég R 029 N0 @ 85.2
100 67.1 0.6 il o2 g’% B gy 743
120 42.1 1.4 A Y1 @ 1 @F 564
139 475 1.4 AR D, 5 | 07 & «Ind @ 60.2
161 46.8 2.8 EEEN S 64900 A 1.@@”9 58.8
na — not applicable nd = not det@ed §leV1d@°value®)\rﬂy 0§ ask t;
%

S&AR i

Flurtamone represented less than o
Its identity was confirmed by tas

e w@ pha s%f b @yste \by the end of the study.
ol

ic res Flggamon s the major component

present in the sediment.

The metabolite eventuall

N
&

@trom

S @
Y

y@ntiﬁ@s

originally thought to be 403 3-

of chromatographlc@uo ne. @e ma@@pectr

different structure andra reﬁ@ce

9

yl-

delic

&

@I%tha@qe d@%thn @1 2093305, RE 591120), was
592368, RE 54589), on the basis
@emc @es‘ugatlons indicated that it had a

oun@was S @1e51 S The use of this new chromatographic

$id (

marker (plus the mass s orne res con ed t %e metabolite was M08 flurtamone-
desphenyl (and not M tr1 ome \ l-mangglic am@ MOS8 flurtamone-desphenyl reached a
maximum of 7.8% the@ater e of gRtem anmngtree Stream) and a maximum of 3.6%

AR in the sedlmean th @tal

m it r&%hed@mammum of 10.7% AR (120 days). It was not a
@ which the major metabolite was carbon dioxide,

significant metabolite i 1n ﬁodln
which reached 15.5% AR (13@ gested that trifluoroacetic acid could be an
intermediate between MO4 and ca(}‘zgpn dioxide (but this now seems unlikely).
Using data derived from the HP
water phases and for the total systems were calculated by use of different mathematical models. These

examination of the samples the DT50 and DT90 values for the

were linear regression on an Excel spreadsheet, the program of Timme & Frehse (v 2.0, Bayer AG)
and the program KIM (v 1.0 Schering AG). The results are presented below.



B B C Sci Page 143 of 178
BA\E';ER dyer Lropocience 2014-03-14

Document MCA: Section 7 Fate and behaviour in the environment

Flurtamone

Table 7.2.2.3-12 Water phase and total system DTso and DTy values for flurtamone calculated by three
mathematical models.

System 1 (River Roding) System 2 (Manningtree Stream)
Phase/Model DTso DToo Goodness | DTso (d) DT%(d) Goodness
(d) (d) of Fit of Fit
Water phase by: )N N <
Excel 34.2 113.6 0.95 22.5 @g\\f 748 Q0.82,.G
Timme-Frehse 6.7 73.6 0.99 3.0@ A 0.8
KIM 10.0 71.3 -0.999% B 48 357 0990
Total system by: AN
Excel 107.3 356.1 0907 N88 by 27| .84
Timme-Frehse 69.2 nc Q94 | _0160.5 o, Q 083,
KIM 91.0 400.3 D957 3T 156N . @BFP2 Y -0@S1°
KIM *3-compartment model #2- com@men@del D I ower, mo

Perfect fit values would be 1.0 for the Excel and@mne-«@ se mGS@ 1. the gin

program. The KIM goodness of fit values weg% en e th t@he KlghtesultSyvere the ones
that were quoted in the conclusions of the r @ °t\§’ @@’

@

The results indicate that flurtamone dlssug@on 1 best%%scrﬂ&y e fi rder kinetics,
which gives half-life values over the w@le stu perl e- atloﬁ% the @ta show that the
DT50 for system 1 ranges from 9 t% ay! ﬁrs -\é@r (@ ﬁr @er in parallel (DFOP)
and double-first-order in sequenc @nek irst8der mﬁlstlple @Slpartment kinetics
(FOMC) give a value of 6.7 da exac as M M; lt) @ same exercise for the
system 2 water results gives gidnge of to 5@ys (F@ FO &%ﬁd a result of 2.9 days using
FOMC, extremely close to@t glv@y th@ ram§hese§@%valuatlons confirm that the

KIM results were the m@ appm@ate (ﬁtiote S S

Conclusion: &@ @ % @ °\ >

In water sediment system &nan@ \- stea fronﬁ@e water phase to the sediment such that
the DTso was < 10 days @ih a o of §\\Eb 71 s T DTsos for the whole systems were 91 and
156 days. Flurtamone%egrac&?to METlu henyl (5-methylamino-4-(3-trifluoromethyl
phenyl)-3(2H)-fur 093@ 120o @he report) and ultimately to carbon dioxide.
Small amounts (always @% AR@f MOZ3-tri L@bmethyl—N methyl-mandelamide (2-hydroxy-N-
methyl-2-(3-trifluoromethylp )-ag&@midg AE 0540067, RE 53285 in the report) and M04
TFMBA (AE C518919, RE 88 in@he repedtj were also detected. Other degradates were present in

very small quantities only. @ g
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Report: KCA-7.2.2.3 /03; . 2012d
Title: [Phenyl-UL-'*C]-Flurtamone: Aerobic Aquatic Metabolism
Onganisation: C R
Report No.: EnSa-12-0590 &
Bayer CropScience Document M-443489-01-1 @
Publication: unpublished § o &
Dates of experimental 27" September 2011 to 11 June 2012 N @ Q @@
work: g@ Y % §?
Guidelines: OECD 308, DRAFT SANCO 1180252010/ a@din gula@n
(EC) No 1107/2009, US EPA oggf Na® 835. and%S.M@?
Deviations: None @ &@&’\ @ § ©©
GLP/GEP Yes R X< 2 @@ o &
Executive Summary > Q\ PN S (& Q)
S ©

% oS
The aerobic biotransformation of the herbicide amon@vas sed iﬁ%g@o Ewtopean @
water/sediment systems (“Anglersee” and “Wighitals ) fi ma)@um 0 da@at about
20.0°C in the dark. The test item [phenyl- 14C]—@u’tam Swas Q@lie Sthe test®stems with a
@p

nominal application rate of 39.0 ug/batc rox\@j.o u@b why

flurtamone/ha. & @ @ @Q

The test system consisted of laboramgy mic \k's eq%ped %% tra@%r the collection of CO,
and volatile organic compounds sed1 t rati %sed \@%3 @) During incubation, the
supernatant water was in smo 0t1 up jcate samp es wko takeﬁd analyzed after 0, 0.25, 1,
3,7, 14,30, 59 and 100 days 1ncuba{;c10n fol% st sy A rsee fter 0, 0.25, 1, 3, 7, 14, 30

and 100 days of incubatio@r tes te @Y lta«@erre b@%

The water layers were ntec@fd ce&ﬁugeb@l‘he %u es @e water layers were determined
and aliquots thereo@@%e quid @htlllé}@g cougggng (LSC) to measure the radioactivity
content. From day 0.25 oﬁrds uot h T pha%@ were taken before to determine the
dissolved amount of CORY m

e tys\@mple acted three times at ambient temperature
and once with respec the atlor&

non ract ¢ residues by hot (microwave) extraction. The
amounts of radioa tf@y in extr @s as v@ as th€mounts of trapped volatiles and dissolved CO,
were determined by liquiddcintilkon co@nting ( ). Aliquots of the water layers and the combined
organic soil extracts were con@rate d@d ana%ed by HPLC to quantify the test item as well as its
transformation products. Fr epr tatlv®a‘cer and sediment extract samples the HPLC
flurtamone fractions were cKcte%nd fuher analyzed by a chiral HPLC method to investigate the
degradation behaviour of the si enantiomers. Representative water layers and extracts were
additionally analyzed using a confirmatory chromatographic method (TLC).

The exhaustive extracted sediment phases were freeze-dried, homogenized and combusted in an
oxidizer. The evolved CO2 was trapped in a scintillation cocktail and measured by LSC to determine
the amounts of non-extractable residues (NERs). At the last sampling date, sediment aliquots were
used for a further characterization of the non-extractable residues.

The average material balance was 102.5% AR for the “Anglersee” test systems and 102.0% AR for the
“Wiehltalsperre” test systems. The radioactivity content in the water layer of the Anglersee test
systems decreased from 100.1% AR at DAT-0 (approx. 1-2 min after application) to 8.5% AR at study
end (DAT-100). The radioactivity content in the water layer of Wiehltalsperre test systems decreased
from 96.4% AR at DAT-0 to 1.8% AR towards study termination.


http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-443489-01-1
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The total extractable radioactivity from the sediments increased in the Anglersee water/sediment
systems from 4.2% AR at DAT-0 to a maximum of 53.1% AR at DAT-14 and decreased again to
11.8% AR at study termination. Total radioactive sediment extractables in the Wiehltalsperre
water/sediment systems increased from 7.2% AR at DAT-0 to 53.4% AR at D@ -7 and decreased to
37.7% AR towards study termination. The maximum amounts of non- extra%"le residues in the
Anglersee and Wichltalsperre test systems were 32.3% AR and 23.5% AR@spe gly, a&%udy &)

termination. For the last sampling interval, the non-extractable residue ot ter/sediments S

systems were further characterized by fractionation into hum@‘humé&nds 3@ fulvé& cids, @
YA

At study termination 47.9% AR and 35.8% AR were degr@d to % see

Wiehltalsperre test systems, respectively, including the @ ,. olv@’m @of 14 n th ateriléayer
from DAT-0.25 onwards. Significant amounts of oré ec und&@ere % ec@ﬁ

0.2% AR in both test systems). w, @ @ @

The flurtamone content in the water layer of the@gler %Nat@dm&%syste@ dec @ed from
98.3% AR at DAT-0to 1.3% AR at study te@atlon he a@unt rte in @water layer of
the Wiehltalsperre water/sediment systems ea rom% 5% at D@ -0 to@ 7o AR at study
termination. The flurtamone content in t@%edn@nt of tTN. Ang ee teste creased from
4.2% AR at DAT-0 to 52.1% AR at D&j-14 a@ﬁdec o the dy termination.

The flurtamone content in the sedlm@t of t IQ@ e %Eest sy ] nQeased from 7.2% AR at
DAT-0to 52.8% AR at DAT-7 a ech the 6.3%AR tc@rds st@/ termination.

Both enantiomers of flurtamongthave a 11a grad n belgylour i \Vater as well as in sediment.
The amount of flurtamone i @le en ee \ /sed s declined to 11.9% AR at
study termination. In the @ehlta&@ene /se ent yst Qs 38 0% AR was found as

unchanged test item at- n@’N rf@or m 011 W e ob§erved in the water layers, the

combined sediment A acts int eere @tems’ esidgg, flurtamone, eight minor transformation

products were detected. T %ax1 g§1t of mgle@ior transformation product in the entire
wat

systems was 3.1% for t@ngle dlt@ syss (DAT-100) and 2.4% AR for the

. Q .
Wicehltalsperre water/sgdimen steméf) @ Dyg to the low amounts of the minor
transformation prod@s 1d@§»ﬁca‘[®® proc@res W& not performed.

The dissipation time (D"@of % mo ~ ater layer (sum of degradation and translocation
processes into the sedlment) alck@ed tod: @11 2 days for the Anglersee test systems and 7.1

days for the Wiehltalsperre @t syste@ Th&legradatlon half-lives (DTsos) of flurtamone in the entire
water/sediment systems were c@ed to be 51.2 days for the Anglersee test systems and 40.9 days
for the Wiehltalsperre test systetis, respectively.

Materials and Methods
Test Material:
[Phenyl-UL-'*C]-flurtamone, radiochemical purity > 99%, Batch no.: KML 9146.
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Test Design:
The study was carried out with natural water/sediment systems from two locations:

e Anglersee (ID: A), Leverkusen, Germany: This small lake is a reclalm% gravel-pit, which is
used for fishing only. The lake is entirely enclosed by a fence.

e Wiehltalsperre (ID: W), close to Wiehl near Gummersbach, Ger S a fr ateﬁ‘@
dam that is used for the preparation of drinking Water Water sedlr@ﬁ We colle
N

from the forebay Nespen. 4, @ oy

=%
%@

§

:
/’*2%

@]

§.

The waters layers and sediments were freshly sampled pr 0 t
N
t !

For characterization of the natural systems the followi S ararr@rs wegg detergyiied 0@%62 e

. ox , NN
ygen saturation of water layer Q §

e temperature of water and sediment phas§ Q Q K© >
S 2 Y @

@
e pH of water and sediment phase &\ @ @ NN, ®
AN @ N (g

e redox potential of water and sedlm@ }1& @ @ N § @@
Water and sediment were taken from the@ékefr@es and{%ed se@atel (@) plas containers.

Sediment was obtained from the uppesg dlm§lay @”he Its of e on sy measurements at the
day of sampling as well as the oth®stemc istics, ieludi @)10me§s§measurements made at
the beginning and during the stu, in @table@elow@ @Q

In addition, subsamples of bc@ypes o%sed@ts \ r@ ha& erlzed and the following
S N
parameters were determln%@ @ @ $ @@
e texture class ac(@dlng @ S%%nd Qs Q
SN
percentage @nd @md 9\79 6 ON

<
e pH in water (sed;rﬁg t/wa@@@ratle@@) @ @

e pHin CaCl2 (0.8 M, r&¥o 1: @
Q
e cation exchay ca@z@? @% ©§ §

@ o
e total nltrogiE C(@It § @& \@@%7\
e total phosphorus cont@ § §\©

g

Table 7.2.2.3-13 Properties of wate ed in @flurtamone aerobic aquatic study

Parameter ‘o Anglersee Water Wiehlaltsperre Sediment
Temperature (°C) 18.6 14.1
pH 6.9 6.4
Total Organic Carbon (TOC, mg/L) 3.0/4.0/7.0/9.0 40/4.0/4.0/2.0
Redox Potential E, (mV) +365 +320
Oxygen Content (mg/L) 9.45 10.16
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Table 7.2.2.3-13 Properties of sediments used in a flurtamone aerobic aquatic study

Parameter Anglersee Sediment Wiehlaltsperre Water

Geographic Location Leverkusen Wiehl close to Gummersbach
North Rhine-Westphalia No hine-Westphalia
Germany &~ Germany .

Soil Classification (USDA) Sand &\@ Ms@ﬁoam@ e
Sand (2000 — 50 um, %) 98 . &@ R @ 39&% §
Silt (< 50 — 2 pum, %) 1 &G L N DN
Clay (<2um, %) 1 @é}\’ {,\\& @(\rf \«@5 @@
pH (day of sampling) 6.8 (\‘Z\Qag (é)@’ K%) @V) 5.8 @,@V R
pH (CaCl,) TYIRNEES g@ D @
pH (H>0) 7 S & S =S
Organic Matter (%) 1.55 /0 / 1438152 |  T224/ 1@93/13@ 1276
Organic Carbon (%) 0.980.58 /&%3 /080" | 74750 é@o /7.40
Total Organic Carbon (%) A )? @ @ é*’ o\@ @7
Total Nitrogen (%) <& @0.04 &\ @)@ éw /@.57
Total Phosphorus (ppm) & %@ 1@ %\@ @ . @w 683
Cation Exchange Capacity (meq/ 108;@9 ﬂ@v @8 &Q\ D A\ 10.3
Redox Potential Eh (mV0 N Q TR0 @] &P 70
Temperature (°C) N) N\ @% 18@ /_\@J A\ 13.8
Moisture (%) O L o 1& NI 211.7

Biomass(mgmicrobialCA%}m ;;\\\hu @92/2@/4.5@}(80 J(\@ 17.50 / 14.58 / 16.17 / 40.00

)

! day of sampling @?‘cag@clim@atio @wé / §\ 00 d@?&fter treatment

Q)
At the day of sampling, Eh%%dim %a \g) Werér'@ejved i&ugh meshes down to 2 mm mesh-and
the water samples were &ered a % m@esh @ and flushed with air to maintain aerobic
conditions until use. Z&gro da@fter séplingQhe se@lent weight corresponding to a height of
approx. 2 cm was ed i]@ he vg&els ang)y320 p&@(height approx. 6 cm) of the corresponding
water layer were a ed.@e watedto sedfment ra¥ was 3/1 (v/v). The dry weight of two
representative samples of botk@es @dim@was determined.

For determination of the mimial c@vity %samples of both sediments were taken and analyzed
with the SIR method at start of ag€iithation as well as at study start (DAT-0), in the middle of the
study (DAT-59) and at the end of'the study (DAT-100).

The test system consisted of a special cylindrical glass container (volume about 1000 mL, inner
diameter about 10.5 cm, surface area about 86.6 cm?). The vessels were fitted with solid trap
attachments permeable for oxygen but absorbing volatile compounds formed in the test systems to
soda lime (CO») and polyurethane foam (organic volatiles). The flasks were then fitted with trap
attachments, stoppers and stirrers. For acclimatision of the test systems and for establishment of phase
separation, the test systems were stored under the intended study incubation conditions for 11 days
prior to application.

An application solution with a concentration of approximately 78.0 pg/mL was prepared. Biomass
and TOC test systems were either left non-treated or applied with the solvent of application solution.
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After the application, the test vessels (except DAT-0 vessels) were fitted with trap attachments and
placed back into the temperature controlled climatic chamber.

Samples of both water/sediment systems were processed 0, 0.25, 1, 3, 7, 14, 30, 59 and 100 days after
application of the test item. At each sampling interval two samples per type (@ater/sediment system
were processed and analyzed. The corresponding trap attachments were co@ted to deterr&ne the

amount of '*CO, and organic volatiles (except DAT-0, no determination ola@

@
% &
Prior to opening an incubated test vessel, volatile compounds@smbl %t@% p@g% in e%@ce of
the test system were transferred into the solid trap attachm@@y purging air fi @s

Then, the trap was removed from the test vessel and stor@ntil y essirgy The st systems
were characterized by measuring the pH value and the é%ox p tial @he W@ pha@ nd t&

sediment layer as well as the oxygen saturation of t]‘@ ate@ase

A subsample (50 mL) of the undisturbed water 1 s@en a sol "’v was
added for the later determination of dlssolved °‘4 2 (e ept :ﬁ After ds, remammg
er

water layer of the test system was decanted cen a @ ntrifyged fo min at 4200
rpm (= 5000 x g). The supernatant was d tedo @m a S V01®e wa, iflod. Aliquots of
the processed water were taken for LSC @asu@nts &F?om -0.28phwa @\ Ry50 uL of 1 M
NaOH solution was added to each Ls@hq pr@t thg@la‘uh &\bn Qflved 1CO..

The sediment with its residual wa as t@@sfem@n‘[o tl& same %@trlﬁ@ vessel which was already
used for the water layer, to co e 1t the emoved solids @e & Tayer. The extraction

procedure for all intervals gx 80 I%L acet@ trlleter ( V%wnh 30 minutes shaking at
eac

ambient temperature follo /w@r 50; @V/V) in a microwave oven at
70°C for 10 minutes. A ractl@step sus ion @ centrifuged for 10 minutes at

4200 rpm (= 5000 x g} ar S at@vas d@nted

The three organic ambient racts @e cof@@pined Q@ or@ microwave extract was analyzed
separately for volume a§dm ity ents e exhaustively extracted sediment was freeze-
dried, weighed and hognogenizathin a et m@(5 minttes). Aliquots of these homogenized,
exhaustive extracted@e imerf§9 WGI‘@J Jec@ 0 co stion/LSC to determine the amounts of non-

extractable remdu@WNE@ @ & >
BN Y
The PU foam plugs were extr wiS0 m,L& @t ethyl acetate to desorb possible volatile organic

compounds. Aliquots of 5 rﬁﬁof the@xtractsYere submitted to LSC measurement. Chromatographic
analyses of the PU foam extracts§ge not @fformed, because they contained < 0.2% of the AR in all
test systems.

Compounds absorbed by the soda lime were liberated and trapped in an appropriate scintillation
cocktail, which was later on radio-assayed by LSC. The subsamples of the water layers (50 mL) were
treated likewise.

All LSC measurements were carried out without any concentration steps. For HPLC/radiodetection
and TLC/radiodetection measurements, the samples were concentrated. Aliquots of the concentrates
were analyzed by HPLC and the concentrated water layers sampled at DAT-0.25, DAT-30 and DAT-
100 were additionally analyzed by TLC. For representative sampling intervals, aliquots of the
concentrates were analyzed by LSC to determine the recoveries of radioactivity after concentration.
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A further characterization of the non-extractable residues was performed using the exhaustive
extracted sediments of DAT-100 (first replicates of Anglersee and Wiehltalsperre test systems,
respectively). The NERs were investigated for humin, humic acids and fulvic acids.

Flurtamone occurs as a racemate in two enantiomeric structures. In order to i stlgate the
degradation behaviour of the single enantiomers, samples were chosen in h at least a h&f of the
flurtamone was degraded, but sufficient flurtamone was left for analysesépre @tlve @ncen@e
water and organic extracts as well as the application solutlon were ana the §’
fractions of flurtamone were collected. All fractions were ¢ entra@d to ss i tre %’f
nitrogen and the concentrates were re-suspended in 40 uL@’]anol’Q 16%

Aliquots of each suspension were analyzed for radloact by (3 @1

method.

tlvely

by @ raL{aLPLC
@

All water layers and soil extracts were quantitativ Qana@ by @rsed@iase (@ HP§ with
radiodetection as first method to separate and g\§ fy st @ and,i meta@htes &@ystem that
comprised a Purospher Star RP18-e (Merck), x 4.0mm; % co@n a Pu@her Star
RP18-e 4 x 4 mm guard column) connecte(@ ra ct1V1 ete ﬁtt@@lth agplid cell and to a
UV detector set at 254 nm. The mobile @se wada grad’r‘ent of @ forniiQacid ater against 1%
formic acid in acetonitrile. The quantiﬁ@atlon@he t@gtem its %gradat products in the
extracts was calculated based on the@istrib@-t 0@&PL@OHES@1 th%snount of RA in the
extracts. @Q Q& & @& @\ @@
A second HPLC method was @ to i&Q@{te frgigions urtalgg'%e froRdthe application solution and
from representative conce(z@éd w@laye r‘gnent Qacts 1s used the same column and
guard column as describe oveut a er acetomtrlle gradient. A chiral
method was used for th&@mly@f thé@tlo @ﬁa ne en omers This employed a Chiralcel
OD, 250 x 4.6 mm; /@m a tlcal% umn ratlc@oblle phase of heptane/ethanol (90:10,

v/v). % @ @

The electro-spray 10nlz@n M ectrva\(%’SI) obt@%d with a LTQ Orbitrap XL mass
spectrometer (Thern@an J he H@LC instrument used for chromatography was
an Agilent HP110@with a @1016018 @mwty&m 250 x 2 mm (MN) column. The mobile
phase was a gradient of 3% fo aci Wat&@gamst 0.1% formic acid in acetonitrile. The flow
from the HPLC column was s etv@l a U\\@ietector followed by a radioactivity detector (Ramona
Star) and the MS spectrome%

//

For TLC analysis aliquots of the &ghcentrates of the extracts were spotted on silica gel plates (Si60,
F254, 20 cm x 20 cm Merck) using an automatic applicator. The plates were developed with ethyl
acetate/2-Propanol/water (75/20/5, v/v/v) in a plate chamber without solvent saturation. The
distribution of radioactive zones on the plates was measured using a Bio-Imaging Analyzer (BAS
2000, Fuji Co.). Radioactive regions on the tracks were quantified using the software package AIDA
(Raytest). The quantification of the test item and the degradation products in the extracts was
calculated based on the distribution of the TLC-zones and the amount of radioactivity in the extracts.

Evidence that the radioactivity liberated from the soda lime was '*C-carbon dioxide was obtained by
use of a barium carbonate precipitation method.
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Findings
Aerobic conditions were maintained throughout the study and the temperature was kept within the
appropriate limits. The records of pH values, redox potentials and the amounts of dissolved oxygen at
each sampling date are summarized in the tables below. The microbial activi@dicated that the
systems were biologically active during the entire test period. °$ N° IS

rs a 9.3‘7%&

The maximum total HPLC LODs were determined to be 0.7% AR for t ter (%‘ 2k %
for the sediment extracts. Values between these LODs and L&s (thr& tim %LD agd@%
AR, respectively) were taken into account in the tables and@f calc@‘aonk\ @7&9 @?’\?\

The application check showed that the application solut@%as @oge e@ﬁs d \g th@plicaﬁgn
procedure. The purity of the test item in the applicati&@oh@was eQnfirme@y £ an e
stability was shown by the DAT-0 recoveries obtain@ for est i@} in tn%ategéer the
combined sediment extracts. The amounts of dos@”test i foy@ deg@tiog ples @gre

determined during application by the applicatk ec% @@ é, @ @&
Table 7.2.2.3-14 Redox potential, oxygen con@and (c@wf Alfé%‘see systo\\ @«@’
Water L@\}JJ @ R N @JQ Seﬁént &@ Buffer
DAT Sample 0: Redox Eops a{edo @ Re(@?ﬁobs 4 §Red0x @@ pH |Redox Eobs
me) | @V Y o | & | .2Gv) /{,AQ () (mV)
0 1 8.6 ;é@ REI VX C§ RN @? 7.3 -
N4 D
2 8.7 Sis1 83 ¢ RS 7.7
0.25 1 8.7 @@46 MYy | @72 % 301 7.3 -
o N
2 87 119156 & o Qo A an 7.3
1 1 87 & 1414\(@ QL §§ 8.1 QQ 4| 292 7.0 -
2 &gv@ K ke 3470 83 i@ 278 7.2
3 1 Qa1 © iRy | 9 % 191 73
e @ 233
2 &7.9 x&\ N %@ 21 176 7.4
RS 2 -
7 1 s.b\ 1 N §9 79 ¢ -109 88 7.2 -
2 7. NEINEEO R 85 7.1
14 1 @% @‘%55 @9 ﬁ @@» -107 90 72 )24
2 (%4 @ 14627 N 2 -74 123 6.8
30 RN I @&250 \@ 8.1 47 245 6.9 -
2 8.5 Ay L@ 31 QY 82 59 257 6.6
59 1 8.8 @173 qQ® 33a 8.3 126 324 6.9 )3
2 8.7 15% @53 8.2 88 286 7.4
100 1 9.0 &? 382 9.1 79 277 8.0 )33
2 8.9 188 386 9.0 52 250 7.8
min 7.7 133 331 7.9 112 85 6.6 231
max 9.0 188 386 9.1 126 324 8.0 234
mean 8.5 154 352 8.2 32 230 7.2 232
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Table 7.2.2.3-15 Redox potential, oxygen content and pH of Wiehlaltsperre test system
Water Layer Sediment Buffer
DAT Sample 02 Redox Eobs | Redox En pH Redox Eobs | Redox EH pH |Redox Eobs
(mg/L) (mV) (mV) (mV) (mV)@ (mV)
0 1 8.8 211 410 5.9 108 3 5.7
2 8.7 207 406 5.7 89 @s %%5.7 & @»
0.25 1 8.8 242 441 6.4 58 @%7 Wy 5.9 S @
2 8.7 230 429 6.4 N K 294 Y 5.@ s&g’
1 1 8.8 213 411 5.7 @40 §° q%& @§é’ %\”32
2 8.8 199 397 5.7 O 144 & &y (9
3 1 8.7 218 415 6.53 \@ @27 S 6.3@»@ o
2 8.5 224 421 ,{5&@ N6 §§ 323%@ % §
1 8.3 229 425 5 59 5
’ 2 8.0 194 390 %Q% § 47 5 @?%4 ﬁ 234
- oLl A N A
P
14 1 8.5 210 407\@; 6 @g@% ¥, 166 oS 6.5¢§ -
2 8.4 190 3 ICAENEES %@
= 7 >
SRR RS
1 . 2 e 4 1 4 .
NIRRT e
. ?&W % °\ & & .
min 8.0 190> ARG ENSERNG G 4.69 231
max 8.9 @@46 §§ 78 Q15 6.6 234
mean 8.6 415@& 65&7 & [Swi 6.0 232

The extractable radioactivig
the DAT-0 samples was

ayegpand in the sediment extracts) of

adio
rmi as 1 %

test system and 103.6% AR for

e watelayerpe
or th ng};@

the Wiehltalsperre te tem ing t edn&@; extraR$ion prQpedure previously described. These
results indicate thatﬁ:}g proc‘@s ng m@hod ell @ted @cover the applied test item from the
sediment matrix. . @y\’ @§ @

N 9 BN
Subsamples of water 1 }@s a dimegRs extracty were @)cessed and subjected to the primary
chromatographic m within thre@ ays a@ g Therefore, a separate test on the storage
stability was not n%ssa oweydt, repre ntat@water layers and sediment extracts were

analyzed with the confirfhation method

r a Shefd ge period of up to 165 days and the results were

comparable with the original r&ults. &s sh&v@ that flurtamone and its transformation products were
stable for at least 165 days. oy

The HPLC method used for datagg¥aluation gave good selectivity and reproducibility, which
demonstrated the suitability for separation and quantification. The results of the primary
chromatographic method and the confirmatory method (TLC) were in good agreement. The amounts
of radioactivity eluted from the HPLC system (primary chromatographic method) were determined for
HPLC runs performed with and without HPLC column using the first replicates of water layers and
sediment extracts collected at DAT-0.25 and DAT-30 from test systems Anglersee and Wiehltalsperre.
The amounts of radioactivity detected in the outflow of the runs performed with HPLC column were
related to those detected in the outflows of the runs performed without HPLC column. The recoveries
of radioactivity ranged from 96.3 to 102.2% for the water phases and from 97.8 to 103.6% for the
combined sediment extracts.
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The HPLC limit of detection (LOD) for a single peak in the water layers and combined organic
extracts was < 1% of applied radioactivity, which, with the results presented in the above paragraph,
demonstrate that the primary chromatographic method was well suited for the analysis of all
compartments and that it fulfilled the data requirements.

The total recovery of radioactivity (mean of duplicates) of all sampling mt;&als of the An%ersee

water/sediment systems ranged from 98.7% to 104.6% (overall mean 102:8%, R 8% urin

study course. The material balance (mean of duplicates) for the sampllnt of §’

Wiehltalsperre water/sediment systems ranged from 98. 9% 4294 ove@*mea Q@ O°/§8\<? D
1.9%). The complete material balance found at all samph@’mte of d ates)Q

demonstrated that no significant portion of radioactivit su@ fro e Ve or @ ost&mng
processing. The detailed results for the water layer, thQ edi exts the 1@ s 1le

fractions (soda lime and PU plugs from trap attacl% ts) a 1sted he %Qles be «§v @
Table 7.2.2.3-16 Recovery and distribution of app rad@%vﬂy@m A, é%rsee t@ syste@%

% applne&!@dloagl%(mea@alueslﬁbthesa@s afteg#&tment
) N
0 0250° 10] 39 1y 1Y 0@l 100

Carbon dioxide n.a & | x| | ] & & 29 | 419

Fraction/Phase

Organic volatiles n.a \@Q)O.l 3@3{1 1 “@0,1 @:9,1 Q(é\»@,l 0.2 <0.1

Total volatiles na X, 05 @J 0'4f&? 0.8 °x7 1 3 Cp 24 N 6.5 23.1 47.9

Water layer 19@ 82%% &S| 6% B, 28| 332 | 198 8.5

Ambient sediment extract \ @4“3 348 ((@7 @ 459 | 315 9.9

Microwave sediment extract ~_€3°0.2 0 5 @1 0 @17 Q26 NS 3.5 3.9 3.2 1.9
Vo S Y &

Total extractable from sedime@“« 4. 1 %‘l\f@’ 25 {\% 36.5)) 41@@ 531 | 498 | 348 11.8

Total extractable + water Igger | 183 | 4019 | 1008 | 99X | 968" | 954 | 830 | 546 | 203
Non-extractable residydQ> Q02 |Qll1 [N\25 (@0 | Va4 59 | 117 | 210 | 323
Total recovery  ~ ~  7104.682102.7¢) 103.4D103.6¢°104.3 | 1037 | 1012 | 987 | 100.6

n.a. — not applicable / not ana$ @ Q Y W

Table 7.2.2.3-17 Recov and 1but®of a d ra @ctlwt from Wiehlaltsperre test system
i s PR ragiotiniy pore sty

@U @A) app@ radu@iwty(mean values) at these days after treatment
Fraction/Phase V @ @0 <025 7 3 - ” 20 100
R oh . @7

Carbon dioxide [(g% n.ax 0.4 @§ 0.5 0.7 0.9 2.1 34.6 35.8
Organic volatiles o] Q7] <& [<01 <01 <01 [<01 [<01 [<0l

Total volatiles =) 4 0.5 0.7 0.9 2.1 346 | 358
Water layer Y64 84.4 752 60.3 43.6 405 9.6 1.8
Ambient sediment extract 6.7 153 22.2 36.5 48.7 46.9 383 33.0
Microwave sediment extract 0.5 1.0 1.3 2.7 4.7 4.5 4.3 4.7
Total extractable from sediment 7.2 16.3 23.5 39.2 53.4 51.4 42.6 37.7
Total extractable + water layer 103.6 100.7 98.8 99.5 97.0 91.9 52.1 39.5
Non-extractable residues 0.4 1.5 34 33 6.3 6.7 12.9 23.5
Total recovery 104.0 102.6 102.6 1034 104.2 100.8 99.6 98.9

n.a. = not applicable / not analyzed

The amount of liberated '*C-carbon dioxide formed in both water/sediment systems is presented in the
above tables as the sum of that determined in the soda lime of the trap attachments and in the water
layers. Both water/sediment systems showed a high mineralization of flurtamone with a maximum of
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47.9% AR in Anglersee and a maximum of 35.8% AR in Wiehltalsperre water/sediment systems at
study termination. Significant amounts of volatile organics were not detected (< 0.2% of applied).

The radioactivity content in the water layer of the Anglersee test systems decreased from 100.1% AR
at DAT-0 (approx. 1-2 min after application) to 8.5% at study end (DAT- 100@@&: radioactivity
content in the water layer of Wiehltalsperre test systems decreased from 96@6 AR at DAT 0 to 1.8%

AR at study termination. The results of the chromatographic investigati f th em@nt W@
are summarized in the tables below. . & o\@’ @

After the application of the test item onto the water surfac tota&trag\e ra ©0th @rom
sediment increased in the Anglersee water/sediment syst 2% A@mt D§ -0 to d¥naximum
of 53.1% AR at DAT-14 and decreased then to 11. 8% togv ?@9
radioactive sediment extractables in the Wlehltalsp wat d1rn systelﬁs 1ncre@d fr @ 2%
AR at DAT-0 to 53.4% AR at DAT-7 and decrea t en tQ37. 7‘7 R to ds stegy te tion.
The chromatographic analyses of the organic s se ent cts sun;g 1zed @the t@s below.

Flurtamone is eliminated from the water bo @ iatr s@oca‘u&l nto t(@ sed %t as @ as via
degradation. The flurtamone content in tl@ ater @er of An @see r/sev%ent systems
decreased from 98.3% AR at DAT-0 to 3% A@t study fermi arn @it of flurtamone in
the water layer of the Wiehltalsperre “a@er/ s@qen‘c @em reas %rong @.5% AR at DAT-0 to
1.7% AR at study termination. Se min@rans@natlo %rodurxt@@vere 3%tected in the water layers
of Anglersee and Wiehltalsperr@ sys@ls. Tl?amou@ of a@ @gle transformation product

did not exceed 3.1% of AR. Q@

LY

S @
The flurtamone content in{Ro sedipagit of thpAng ee te %ﬁ
0t0 52.1% AR at DAT- ddﬁd@l A,AIQt stu
content in the sedimegg hlta systa@mcre
AR at DAT-7 and d&med t@n to %@ G@ War@\tu
te

minor transformation prg@ in th du&%@s The amounts of a single minor
transformation product o not €<€eed @\7 Yo of

The non- extractable@%dues@%? the@ngler@@ est &@
maximum of 32.3 mR aéh y @lma‘cg @ﬁehltalsperre test systems, the residues were 0.4%
AR at DAT-0 and increased to g\maxi of % AR at study termination. A further

characterization of the non-extrictabl&sidusdwas conducted exemplarily for the DAT-100 samples.
The distribution of the non-;:%tract le resigies in different humic substance fractions was found to be

creased from 4.2% AR at DAT-
ermination. The flurtamone
from 7.2% AR at DAT-0 to 52.8%
ination. Besides flurtamone seven

m increased from 0.2% AR at DAT-0. to a

of heterogeneous nature in case @é@ th water/sediment systems. The results are shown below:

Table 7.2.2.3-18 Distribution of non-extractable residues in two water/sediment systems

Sample Humin Humic Acid Fulvic Acid Total
(% NER) (% NER) (% NER) (% NER) (%AR)
Anglersee 100 d 34.7 23.5 35.6 93.7 32.0
Wiehltalsperre 100d 422 459 12.6 100.6 23.6

The biotransformation of flurtamone is summarized in the tables below.
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Table 7.2.2.3-19 Biotransformation of flurtamone in Anglersee test system
% applied radioactivity as:
Compound
Source | 0 0.25 1 3 7 14 30 59 100
Water | 983 | 888 | 747 | 613 | 566 | 415 @@1.6 18.4 13
Flurtamone Sediment| 4.2 11.3 24.8 36.0 40.7 52.1, 4§ 48.5 33.0 10.6
N
System | 102.6 | 100.0 | 995 | 973 | 973 9@ 80N S| 11&
Water | 09 |<LOD |[<LOD [<LOD [<LOD [< <EYD |<DOD | JoF
Sum of Minor 5 &
Metabolites Sediment| nd. |<LOD [<LOD [<LOD Q0D &LOD.NN.7 @ODQ RO OD
System | 0.9 | <LOD |<LOD |<LOBN<LQDQ<LORY I, 4@? 0.9¢y 6.1
Water | 992 | 888 | 747 | (i@ 5@@ 419 ;ﬁ@ @ 7.4
Total Extractable  reotl— 13 | 248 @0 W07 |~ Q34 &0 6
Residues : ) . . & AN é : @ > :
System | 103.5 | 100.0 | 99.5 Q97.6 ©973 & 93.6 [ 814 3523 87 17.9
Carbon dioxide na. 0.5 NN EEZESIR 2| 479
. . ~
Organic volatiles n.a. <0.1 f@ <Q1 i@g Q’le @%)@1 ’@ <0.1
Non-extractable residues 0.2 1 [Qes Mo k44 Rarllp (M17 gsDo | 323
Total recovery 1037 | 101.7R 102450 10149 103.0Y 1018 997@) 965 | 98.1
n.a =not applicable / not analyzed @~ <LOD = Kedow lu@ dete&\ @© @ > @9
Table 7.2.2.3-20 Biotransformation of ﬁiu‘@tam n W@ltspe@ test s@em o ©@
R N
Com d @@ /_&\\J Wapplle«radloacﬁmty as (\
poun S @
Source [ Q50 :7@\%.25 N1 3ef 3 7 14 30 100
Water S 94.5 . 830 7%§ 5&@ zég 37.9 7.8 1.7
Flurtamone Sedl@ R B | & [ S @73 50.0 413 36.3
Syt [ 3017 @9.5 77 Q985 & 957 87.9 49.0 38.0
~Water 1.5 Q<L <L <LOD . 1. <LOD
. AW %\)\’ C% 0 0 ORY|< LO 2.0 0 0
;ggiﬁfézor ASedimgdd]  ng %.V <L & [<Lop |<Lob | <Lop | <LOD
Sy @ @f @PD |XOD [<LOD 24 14 | <LOD
- Z. 2 %
Wpter  [096.0 o 839 K743 QY 597 | 429 | 399 8.8 1.7
Total Extractable Scdimepd 7297 16 23@ | 389 | 528 | 504 | 417 | 363
Residues ! 6 @
oF Sty | 1Y | 1@3 | 2 98.5 95.7 90.3 504 38.0
R . A\ 7.
Carbon dioxide NS IR GE 0.7 0.9 2.1 34.6 358
. . Z S\
Organic volatiles Adna P <04 ¢ Q<01 |[<01 [<o01 |<o01 [<01 |[<o01
Non-extractable residues ] 0O 17| 34 33 6.3 6.7 12.9 235
Total recovery 2 | @2 | 1016 | 1025 | 1029 | 992 [ 979 | 974

n.a =not applicable / not analyzed

@OD = below limit of detection

The formation of NER and a high amount of carbon dioxide indicate a quite usual participation in the
natural carbon cycle and the complete mineralization of flurtamone.

Analysis of the flurtamone enantiomers after an incubation period of 14 days in the water and 30 days
in the sediment showed similar degradation behaviour of both enantiomers.

The data for the test item flurtamone were evaluated according to the FOCUS guidance document on
degradation kinetics using the software KinGUI. The results of the kinetic evaluations are

summarized in the table below.
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Table 7.2.2.3-21 Dissipation kinetics of flurtamone in water/sediment systems

System and Phase Kinetic Visual Chi? error DTso DToo
Model Assessment (%) (d) (d)
Anglersee water layer DFOP Good 4.2 7 .2 75.9
Wiehlaltsperre water layer DFOP Good 6.3 o\& 7.1Q . < 349
Anglersee entire system SFO Medium 6.9 Y s @\ . Q 169.9@@
Wiehlaltsperre entire system DFOP Medium @o 6.6 & 0@ {j > é\@'
Conclusions é}\@ Q\Q)Q @é\ @%t’g @y\’\
v S

)
Flurtamone was degraded in both water/sediment syste resyltitie in gneraliggtion r@ of 47.9%

AR in Anglersee and 35.8% AR in Wiehltalsperre w @ / sedx@@nt s@ns at@ y t@nna‘ci@

Organic volatile radioactivity was < 0.2% AR in t sy Besides iy am%§, eigh@inor
T . . @ Q
radioactive zones were detected in the entire sysﬁ@s Tl‘@mam Q) )
radioactive zone was 3.1% AR for the Angler@s ate&dlm@sys‘[e@ and@
Wiehltalsperre water/sediment systems. @

@ > @
Along with the overall metabolism of Flmom@mn %ctab ere@ned with a
maximum amount of 32.3% AR at styd@termifsition éngle@e wa t@ systems and a
maximum of 23.5% AR at study te@jnatio W]@ e‘i@é’wate@e 1m§®systems

The degradation behaviour of tl@ur‘[a - e en@iomet@}vas
and shown to be similar for b(@ enantib,mers
& & P

The dissipation time (DTs @fFlu one %n thecspater @«er (s @f degradation and translocation
processes into the sedi was@a ul t*to b@ 2 da@fort nglersee test systems and 7.1

a}%yzed@%ater layers and sediments

days for the Wlehltal@r stem®) The@) 508 9f®uﬂam‘§e in the entire water/sediment
systems were calcuﬁ%d to B 1.2 dhys for@e An@ee ystems and 40.9 days for the

Wicehltalsperre test systea@respgwely% @ &
)

Report: @ 2.2.504; 2013d

Title: V g Evaluation of Water Sediment Degradation

Organisation:
Report No.: /018C
Bayer Science Document M-475187-01-1
Publication: unpublshed
Dates of experimental ~ Not applicable
work:
Guidelines: Commission Regulation (EC) No 1107/2009 of 21 October 2009
Deviations: None
GLP/GEP No — but conducted to Good Modelling Practice

Executive Summary

A kinetic evaluation of two water sediment studies with the active substance flurtamone has been
conducted using the computer program KinGUI2 according to FOCUS Kinetics guidance [FOCUS,
2006].


http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-475187-01-1
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Data for flurtamone was evaluated against the FOCUS Kinetics flowcharts [FOCUS, 2006] for the
determination of total system trigger and modelling endpoints. The modelling endpoint total system
DegTs values for flurtamone are summarized in the table below. The geometric mean total system
modelling endpoint DegTso value of 82.4 days can be used as DegTsowair in FQ&US,w evaluations [in
combination with a conservative DegT soscdiment Value of 1000 days]. The tr% endpoint total system
DTso values for flurtamone derived in this evaluation are also summarize@ a ta@ﬁeb\)@& &)
S @

Table 7.2.2.3-22: Modelling endpoint total system DegTso values fokrﬂurta&@e oA

Sediment system DTso DToo i2 C© @ T V{3ual
(days) (days) @Y}’(%);&\ g%\,(-) \@ a@@sment
River Roding 103 M2 & 860 | @013 &S 0w
2 %
Manningtree 167 555 é @é ;&\, = 31;3@{09 /§> 1{@
Anglersee 512 S ©©6.9m® I§IE-O@ @0
N )

i o 2 _ \&
Wiehltalsperre 52.3 &@ é 7 7 (&v 2 38@ f% 0
Geometric mean 82.4 S @ @»& %S@ O /f@’

Visual assessment: + = good, o = moderate @ﬁ)oor\@ °§U ©\ @ @WJ
SHRS N QU
Table 7.2.2.3-23: Trigger endpoint totgh SyStem 0 vall‘i& or monQ 0\@2
= AN &
Best-fit QO DT%U %9 & " ChiZxy test Visual
Sediment syst @
ediment system kinetig(éj (dg)y %ays)l S v . Q@(-) assessment
> N ~ =0.091231
River Roding DF@ 90.7 %@ 4(@© T X k‘_? 0? 3 +
WD S & e
Manningtree 0+ 16D | 55 7, k= 3.36E-09 +
N
Anglersee S SE 2 178 9 k= 4.81E-09 N
A @é bx% G i\@ k1= 2.50E-06
Wiehltalsperre 'S @7 34@ 2000 5.6 e 0
S @‘S\j o 4\\ & ko= 0.337
Visual assessment: + =good, 9 oder@, - = pQo
O S

4

@
Material and Me%ds @@ § @g o4
AN

ult@@m twerobic water / sediment studies ||| ||| GEG_.
N
D12].
o

For the first study [ , 1997], [TFMP-UL-!*C] flurtamone was applied to two test
systems, River Roding and Manningtree. The application rate of flurtamone in the water phase was
equivalent to 375 g/ha. The dissipation of flurtamone, the formation of non-extractable residues

The kinetic modelling used th
1997;

(NER) and metabolites, as well as the partitioning of these components between water and sediment
were observed over a period of 161 days at 20°C in the dark.

For the second study [ || ||| G 2012). (phenyl-UL-“C] flurtamone was applied to

the Anglersee and Wiehltalsperre test systems. The application rate of flurtamone to the water phase
was equivalent to 750 g/ha. The dissipation of flurtamone, the formation of non-extractable residues
(NER) and metabolites, as well as the partitioning of these components between water and sediment
were observed over a period of 100 days at 20°C.
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Measured time zero residues for flurtamone were used directly for the River Roding and Manningtree
datasets or set to the recovered amount for the Anglersee and Wiehltalsperre systems. Following the
recommended procedure for determining modelling and trigger endpoints, [FOCUS, 2006], all
datasets were evaluated using SFO kinetics with free optimisation of paramete@ along with FOMC,
DFOP and HS kinetics where appropriate.

The determinations of the kinetic values followed the recommendations les. @&ese @
aimed at deriving DTso values for use as trigger and model input accor{ Ho 10, &OC gu1
document on degradation kinetics [FOCUS, 2006]. The kln$ eval@gat %re pegfe fQrme a&ordlng
to the respective decision flowcharts for the deterrnlnatlon@ tr1g@ ellm&@di§ for
parent. The kinetic evaluations and the statistical calcu con@cted Kn@ (VZ%Q)
using iteratively re-weighted least-squares (IRLS) opﬁg@satl% \ b @

The model fits were evaluated using a chi-square ) err §3t15t1 d Vl | 1nsp§o <§S1dual
plots. The kinetic analyses and optimisations w&g carrje @g th&’ 11(;?{@%3 {@cher for
the ¢~ analysis the predicted concentration is are@p the, ureg

i analysis the p p lan mgasured @,

Findings ©Q \Q \@ é’ §

SFO kinetics were initially applied to @b%atas foll@ed by C @MC@WGd no

improvement over SFO kinetics for&h}Man@gtree see % setg s no further
Ver ng and Wiehltalsperre

evaluations were conducted and was @cted bes‘wﬁg The
datasets required evaluation Wl neths\y @

Table 7.2.2.3-22 (above) sunft arlzeéthe t0 t en it DegTso values for
flurtamone. For ﬂurtamo@ FQ @1etlc able @ use g odelhng endpoints for all test
systems. @

Table 7.2.2.3-24 (a@ sugmiarizeg the tota@ste@lg @dpomt DTs values for flurtamone.

SFO kinetics were determiggxd to e begistit in geriving$grgger endpoints for the Manningtree and
Anglersee systems. F 0r® Rl\@odg&g%nd Vi@hltaléne systems, DFOP and HS were selected as

the best-fit kinetic r@ctlve@
@
Conclusions ? 9
@ NY

The total system kinetic%ode i evons @ flurtamone showed good model fits. The geometric
mean total system modellingsettdpoi egT@alue for flurtamone of 82.4 days can be used as
DegTsowater in FOCUSy evaluationégin corffyination with a conservative DegTsosediment Value of

1000 days].

©©
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Report: KCA-7.2.2.3/05; || . 2013
Title: Flurtamone: Kinetic Modelling Evaluation of Water Sediment Degradation
Study Data to Derive Water Phase DTsy Values
Organisation:
&@
Report No.: VC/13/012D Q o &
Bayer CropScience Document M-475188-01-1 (@@ @ Q @@
Publication: unpublished . &@ o\@ @ §’
Dates of experimental ~ Not applicable @@b Q> o\\ Q °§
work: N QO @i% @’% %’
Guidelines: Commission Regulation (EC)®y0 11@009 o1 O@oer @
o o O 2 O o &
Deviations: None N > °S & b @Q
GLP/GEP No — but conducted to GoSd M §ing Phacticer § &
Executive Summary § Q Q@ (ﬁ%© b @@
o S

o . . N2 A SN
A kinetic evaluation of two water sediment s \~: 1€S Wl@the a&@/e S nceo@wtam@\as been
conducted using the computer program KifQU12 @rdi FO@’S Kiif@cs gugpance [FOCUS,
2006]. @)

S
Data for flurtamone were evaluated é’ga%lst t@OC&gﬁr}p@ ﬂow@arts {@CUS, 2006] for the

determination of water phase trig%g&'nd r&@elhn@ldpoi{ts, o\@ N

The modelling endpoint water giase D aly, y?or ﬂv@?mon algnd th‘e\ggger endpoint water phase
DTS5 values for flurtamone dezjved in ghls m&@aﬁon@ su rize@ﬂhe ables below.

SRS A N
Table 7.2.2.3-24: Modelli dpo@@watg@ase D&valu r ﬂu@none

-+

N
Sediment system DO@J QDT |, @ Chit Y t-test Visual
A (da@ Ay (dags) Q@} m\@ -) assessment
. @ @ v k1= 0.0402
River Roding §3 ,@\@QQ %& @CQ é&ﬁl k; 40421;_)05 +
S .
T O X & Ki= 4.54E-06
Manningtree % 1470 483.90 5.6 L +
Y @ B £v© ko= 1.91E-07
> ki=0.00257
Anglersee .0 %%? @.9 \@ 4.6 K 1= 4.95E.08 +
SO e
ki=0.019
Wiehltalsperre oK~ Q" 31 6.6 . :12 19E.07 +
Q}U @" 2 .
Geomean 16.0 «§ 52.9 Visual assessment: + = good, o = moderate, - = poor

* SFO DTS5 calculated as best-fit DTg¢/3.32
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Table 7.2.2.3-25: Trigger endpoint water phase DTso values for flurtamone

Sediment svstem Best-fit DTso DToo Chi? t-test Visual
¥ Kkinetic (days) (days) (%) “-) assessment
. . k1= 0.04@,
R R DFOP 2 . A +
iver Roding 0] 9 70.7 6 lom 4.4 &@DS
k1= AE-06="
Manningtree DFOP 3.8 48.9 5.6 =4S} 06\ @§+ 2
kz@n 1E_ A ?'\\@
o = 0.00257 Q)
Anglersee DFOP | 94 | 729 16 | SF00ES S o§
Y o e 4695708 &7 &
Wichltalsperre DFOP 5.8 31.1 S k”ﬁ@m%@ ©© +
RS g@g.le@y S &i\\f
A .
Geomean - 6.6 52.9 Q&ual @ssmert@*=goo 0= @Erate poor
AR > &
, S R S @
Material and Methods RN 9 X

.. . A @
The kinetic modelling used the results fro aerddic w 7/ sedient
. KO @ et 0
1997; . 01
Doy S |
997@ FM@L-&“@@’Iuﬂa@ne waSapplied to two test

systems, River Roding and Mannin@tfee. app@tion &aﬁ oncdn the water phase was

equivalent to 375 g/ha. The dision ﬁtame, th orﬁn of xtractable residues

(NER) and metabolites, as we the ﬁartitio@g of t@e co nent% tween water and sediment
AxC i a8

’ ,@wny@‘-“@] flurtamone was applied to
Q I test tem cati %te of flurtamone to the water phase
g/ha@me di@atior@f ﬂur@one §@w formation of non-extractable residues
(NER) and metabolites, Rell e pa@onin thes&components between water and sediment

were observed over a pertod o@O day$at 20 Q

{Ridu %r ﬂ@none@re us&d directly for the River Roding and Manningtree
r%rec ed amdunt fofthe Ar@rsee and Wiehltalsperre systems. Following the
recommended procedure for degesmint 0@6®g and trigger endpoints, [FOCUS, 2006], all
datasets were evaluated usi O ki@ptics \3&}1 free optimisation of parameters, along with FOMC,
DFOP and HS kinetics where ap&@yiate. >

For the first study ||

9'7
5
7

were observed over a perig
&

For the second study ||

the Anglersee and
was equivalent to 7

Measured time ze

datasets or set to th

The determinations of the kinetic%alues followed the recommendations of FOCUS rules. These were
aimed at deriving DTso values for use as trigger and model input according to the FOCUS guidance
document on degradation kinetics [FOCUS, 2006]. The kinetic evaluations were performed according
to the respective decision flowcharts for the determination of trigger and modelling endpoints for

parent (Level P-1) [FOCUS, 2006].

The sampling times and residue data were entered into KinGUII and optimisations carried out for SFO
or FOMC, DFOP and HS kinetics. The kinetic evaluations and the statistical calculations were
conducted with KinGUI (v2.0) [-, 2011] using iteratively re-weighted least-squares (IRLS)
optimisation.
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The model fits were evaluated using a chi-square (?) error statistic and visual inspection of residual
plots. The kinetic analyses and optimisations were carried out using the replicate data, however for
the y* analysis the predicted concentration is compared to the mean measured value.

Findings @@
SFO kinetics were initially applied to all datasets, followed by FOMC. F(@’C shawed inﬁpvem@t
over SFO kinetics for all datasets, thus further evaluations were conduc it 3 FOP % S te\g@

) RN - N
determine the best-fit. @ \\ ® RN

NSNS
For the water phase modelling endpoint SFO DTs values @ ﬂurt& ne, $ ki@s
considered suitable, and modelling endpoint SFO DTs &@1 vx@ der@ as

DTg0/3.32. These are summarized in Table 7.2.2.3 2&@b Q\ RN

For trigger endpoint determination DFOP kmetlcs%yg% &&ine@& be(& best—@or atems

and the results are summarized in Table 7.2.2.3§ aboyv
3B S s & &
SR
Report: KCA-7.2.2.3/06; . N @
Title: Flurtamone: Ki 100 @nt Degradation
Study Data t&perive : @

Organisation:

Report No.:

Publication:

Dates of experimental i Q

work: 9 &N

Guidelines: &*6\ CQ@SS]OI@egu@n (F\@ No @%/2009 of 21 October 2009
<

Deviations: . &e @§ @@@ %’s@

GLP/GEP 0-— g@con ticted tod delling Practice

Executive Summar @ @ @

. iy
A kinetic evaluatlmf t \eQ ater/ 1me& udie \,» 1th the active substance flurtamone has been
conducted using the conipuiter program KGhGUIR cordmg to FOCUS Kinetics guidance [FOCUS,
2006]. Data for flurtamone wie evalfieted a&mst the FOCUS Kinetics flowcharts [FOCUS, 2006].

The sediment phase DTso (DisT'so d%lues fé@flurtamone derived in this evaluation are summarized in
the table below.

Table 7.2.2.3-26: Sediment phase DTso values for flurtamone

System DTso DToo Chi? t-test Visual
(days) (days) (%) )
River Roding 68.7 228 14.3 0.0177 0
Manningtree 114 378 7.9 0.000772 +
Anglersee 48.4 161 9.9 0.000392 +
Wiehltalsperre 175 581 5.0 0.0217 +
Geomean 90.2 300 Visual assessment: + = good, o = moderate, - = poor
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Material and Methods
The kinetic modelling used the results from two aerobic water/sediment studies [_,

1997; . >012).

For the first study [_ 1997], [TFMP-UL-'4C] flurtamone, «gg applied to two test
systems, River Roding and Manningtree. The application rate of flurtam 1n t Nater @ se w&
equivalent to 375 g/ha. The dissipation of flurtamone, the formation o%?@n ex@tabl sidue
(NER) and metabolites, as well as the partitioning of these c one@g etw@ wat@ d se@&nent
were observed over a period of 161 days at 20°C in the da@ @

\
@ﬁ N
For the second study [_ 2012 en uﬂa ew, p;?;§
hase

the Anglersee and Wiehltalsperre test systems. The § rateg urta&e toghe wat
m

S
was equivalent to 750 g/ha. The dissipation of fluxtg forgrgtion @aon e@ tab esidues
(NER) and metabolites, as well as the part1t10n1@ f th 0 ents b een@ater yidysediment

were observed over a period of 100 days at 2 \

The values for the maximum flurtamone s@nent @%cen@ons @’ thos 1rne at which
these occurred and the intervals between®ere Xed i to he ram 10w the recommended
procedure for determining modelling*’@ §end@t5 [@C 6] @ datasets were
evaluated using SFO kinetics with opti f paralﬁeters @16 det%%nnatlons of the kinetic
values followed the recommend ] of les. kinggte eval ns were performed
according to the respective de n ﬂ %ﬁor the @Qermi@on oRIsigger and modelling
endpoints for parent (Level ) F%U S, @

The kinetic evaluations @[he @@wtlca‘lcul wefQcondpgd with KinGUI (v2.0) [-
2011] using iterative]@—we@d 1e@—%qua§@(IRL®)ptlm§non The model fits were evaluated
using a chi-square ( error@atlstl dvi nsp, idual plots. The kinetic analyses and

optimisations were carrle@ut hﬁﬁ the cate @fa, hgwewver for the y* analysis the predicted

concentration is compared to t eanfgeasuredvalue. ©

Findings & @© @@ ©© . §
SFO kinetics were appli@o all &asets@d th&f&llts are summarized in Table 7.2.2.3-26, above.
SRS
Q" S
The sediment phase kinetic mod@ evalf@tions for flurtamone showed acceptable model fits.

Conclusions

CA 7.2.2.4 - Irradiated water/sediment study

No study is offered under this point. The route and rate of degradation of flurtamone in water and
sediment were comprehensively studied in sections CA 7.2.1.1 to CA 7.2.1.1 and CA 7.2.2.1 to CA
7.2.2.3. Therefore, the route and rate of degradation of flurtamone in irradiated water/sediment
systems was not studied separately.

CA 7.2.3 - Degradation in the saturated zone

The degradation of flurtamone in the saturated zone was not studied since flurtamone is not expected
to reach the saturated zone after its use according to good agricultural practices.
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Overall Conclusions on the Fate and behaviour in water and sediment (of flurtamone and its
metabolites) (Point 7.2)

Studies previously submitted show that flurtamone is resistant to hydrolysis, which will therefore not
be a route of dissipation in the environment, but that it is susceptible to photoly&s when in aqueous
solution with a quantum yield of direct photolysis of 3.2 x 102, This resul &g e formatlon of one
major photodegradate M07 flurtamone-carboxylic acid (3-(2- Methylann@-oxo 5 @
dihydrofuran-3-yl)benzoic acid, AE 1083976, RPA 203597 in report) @ avié%) sho.gg)hot

half-life (11.8 hours). This photodegradate is considered i m R asseggnients o
( urs). This p g @n @ @
Flurtamone is not readily biodegradable and degrades only & owl \ Y pela wat Flur@@one was
degraded in surface water systems under aerobic condi ©‘ alf liggs bet 25&»@@ 314 days
measured at 10 ug/L and 100 pg/L. One degradatlonégoduc@as de@d 1n Zhific tamo and
was identified as M04 TFMBA. N
N A

In water sediment systems flurtamone moved s@ly %% the @er ase to @sedu&@t There
was significant evolutlon of carbon dioxide. g¥is wa rtlcy m@ed na@e Sys treated with

’:\\ rm@@hlc}&@ve @Yahz rategpt 47.9% AR and
35.8% AR. In all systems there was forr@ 0on @on e{%&ctab@md@ Q@

In the systems treated with ﬂurtamon&labell@ @uor %kthyl}@nyl n\ﬁg flurtamone was
shown to degrade to M08 ﬂurtamo@%’desp@lyl (@ethy]&\no#@trlﬂ \omethylphenyl) 3(2H)-
furanone , AE 2093305, RE 59 @n) an%ltlma@y to gédbon c@de MO8 flurtamone-
desphenyl was found at > 10%Jj one (@i syst@ and @1s 1ncﬁ@led in aquatic risk
assessments. Small amounfgyalwa 5% 4R) of yl-N-methyl-mandelamide
(AE 0540067, RE 53285 i@he reputt) a 04 C5 19, RE 54488 in the report) were
also detected. Other @da‘ce@ere ent ué%ry s%ﬂ qu ies only.

In the systems treatéﬁmth \*tam labe ?n t @nsu r{\({? ted phenyl ring it was extensively
degraded (as shown by %@egre f mi. hza @) bug,without the formation of a major degradate.

@

Besides flurtamone, eigh#’min gradfages wepldetectéd 1n the entire systems. The maximum
amount of a single r@r degggdate %1@3 1% . §

O
The occurrence of%etas/degdatew aque@s photolysis and water-sediment studies is
summarized in the table%low% & @
NS

Q N
¥ @

8
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Table 7.2-1 Occurrence of flurtamone metabolites/degradates in laboratory aqueous photolysis and
water-sediment studies

Max % AR in:
Metabolite Current Code | Water Sedi Aqueous
Total Sy&'&;ﬂ Photolysis
— Oy : S ¢
&Eﬂgfﬁ;ﬁiﬁﬁ N-methyl-mandelamide(M02) AE 0540067 ) @ o %@ AQ @4)
3-Trifluromethyl-mandelic acid (M03 oy RN
Minor metaboli};e (assumed) ( : AE 0592},@ o § ndaé{\%\ N @§ nd@g@
S-Triﬂuoromethylbenzoic acid (M04 TFMBA) AE @919 @@ @;’1@ éy @d v
Minor metabolite A &N LN\ @ XQ Q
Flurtamone-carboxylic acid (M07) @ 08 é\? N &\ «§j 3 @
Major metabolite NS Q f\@ é@ SO
Flurtamone-de.sphenyl (MO08) ‘j& AE (@%330 @Cf@% 4 Q@QP @@n d
Major metabolite % a & v«@ Jr\\ &
*not identified but assumed to be present at V@%W l@s as aﬁ:gter \\ie befeen M%@And MO04
& O &
A composite metabol1c/degradat10n&§d@1way§ﬂurt%m,onc, m@qu tl@ stev@s shown below.

Kinetic analyses of the water-sedig@p®nt s@es g otal gfstem movlelli Tso values ranging from

51.2 to 167 days with a geome mea@ £82.4 days. ©(’> ph Tso values were found to
range from 9.4 to 22.0 days. yigg {ix¢s for wat@phasiga ¢ a geometric mean value of

y 8
6.6 days and that for the s ent . SN @
’ o@@ %\§ & Q&
AR > N
YN & @
S SNS
& & > S
S & S
S & &
< .o & O
NN >
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Figure 7.2-1 Proposed metabolic/degradation pathway of flurtamone in aquatic systems

Major
metabolite
negdrboxylic acid
M08 flurtamone-desphenyl  / ;\a(- oXxylic acl
(AE 2093305) g @‘ 976)
Minor
metabolite / Q) J .
F.,C
MO02 3-trifluoromethyl
+
Minor
metabolite
assumed

intermediate

between M02
and M04 % /
MO03 3-trif|uoron;@l-mandelic acid
3

(AE 0582368) —

Minor FsC

metabolite fe}

MO04 3-trifluoromethylbenzoic acid
(TFMBA, AE C518919)
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CA 7.3 - Fate and behaviour in air
CA 7.3.1 - Route and rate of degradation in air

The degradation rate of flurtamone in air using the Atkinson method (q, 1994, M-162358-
01-1) was evaluated during the Annex I inclusion, see also CA 7.3.2. @

R
CA 7.3.2 - Transport via air § @\° & @@
n

Data on volatility submitted for Annex I inclusion and docu en}ed in Re\g,ié@’ ep

@ gué@iine @E) IQ@ave @ady
; S
> @
Flurtamone has vapour pressure values between 7.0 x atO

Henry’s law constant of 2.03 x 10® Pa m® mol™! at 2@ (|
1 and b, M-271434-01-1, see below). It therefor@as al

Flurtamone have been revised and new values determined u
been submitted at national level. @

The results from studies on volatility from soi pl surfa@ 95, M-
219948-01-1; [ 1995, M-210853-01 -§show@ that %h%re Weryo @@ volafiZation of the
compound (< 1% from soil and < 3% frg antoi@face@ver a@ hou@riod,ine with what be
expected when the vapour pressure an nry’ lstw cofstant vafies ar&@nsid@. In addition
theoretical calculation of the potenti ¥or ph -oxidn ( 994%@1 62358-01-1)
resulted in a half-life of 2 hours b on @H ra@al cotcentrafrefl of 0°cm™ on a 12 h day
basis. Volatilization is not congered t@ a rm% of djs ati ﬂu@one in the soil

environment. Therefore also (hdmetabotite &é TF%@ 1 n(@ fo {n the air from the application
of flurtamone. > @ S @&
S & D
2 R &
S 5 N
Report: &@ 2 G.; 2006a
Title: 5 Q3sure d€F lurtgisne (ABB107587)
Organisation: N
. % S Q
Report No.: % Q
Q cience®i-271433-01-1
Publication: N O

Dates of experimental
work:

e§1 by %@%m os@%rch 2006
Guidelines: 9Z§EEC&ECB§%4

Deviations: None (0

GLP/GEP Yes @

This study is summarized in Section 2, so only an executive summary is presented in this section.

Executive Summary

The vapour pressure of flurtamone was determined by use of the gas saturation method, according to
OECD 104. The tests were conducted on flurtamone batch DP539D that had a purity of 99.5%.
Nitrogen was used as an inert carrier gas, passing over the test item, thereby being saturated with
vapour up to the partial vapour pressure of the test item (glass columns were filled with Raschig rings
coated with the test item) and transporting it into a cold trap. The columns were put into a large
incubator and connected to a gas pipe and to two cold traps (serial connection). The cold traps were
filled with acetonitrile and cooled down to at least -25°C to prevent evaporation. A well-defined


http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-162358-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-162358-01-1
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http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-271433-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-271434-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-219948-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-219948-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-210853-01-1
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volume of nitrogen gas at flow rates of 1.2 and 4 L/min passed through the columns after they had
reached the specified temperature. Three different test temperatures were used.

The amounts of the test item in the cold traps were determined by high performance liquid
chromatography (HPLC). After quantitative determination of the test item th@rtial vapour pressure
values were calculated using the general gas equation: pV =nRT. No fl one was detgcted in the
solutions from the second traps, indicating that absorption in the first tra as c@lete Q@he @
linearity of the detector over the concentration range used wag found t%@lve ) @relat@ coef@fent
(r) 0f 0.9994. The equation of the slope was y = 0.7707x — @24 @ (;%\\ o

The vapour pressures were calculated and are shown in @e 7. }@1 g@% S @@
©

L) o
Table 7.3.2-1  Vapour pressure of flurtamone at var&@em reia Q@ &@9 N @é&
Temperature | Temperature 1/ pour @yessure P
°C) °K) /\@’& Q ,@% & N @§/§
50 323.15 3PVANIR | M | @ -68
60 333.15 A2 x )7 | 9204@° N -S@F
70 343.15 (%914@\63 1 3.860 100 ] 41
o O &

The results were used in the calculati«@f t @pou@ssugg@of ﬂu@none 0 and 25°C. Values
of 7x 10" Pa (20°C) and 2.0 x 102Ra (2537 weye qbtaincts N\
(20°C) é% 237 ey 29 N\

LN
Q@

Report: .5 Z%%b
Title: Gramogt AE BID7587)
Organisation: N
Report No.: «NF06 'i; V < Q N
@@7143&1 1 N

&*6\ Bay&dCro S@nce
Publication: Q@g blls% @
Dates of experimental b@t ap%@a le Q&

& <
work: gx ®§
@

&

Guidelines: 94/ @EC Q)
Deviations: elev o\
GLP/GEP t ap le @
AN

§ o, @
This study is summarized 1n§e tion @so 0n4§\c1n executive summary is presented in this section.
Executive Summary % ©
The Henry’s law constant for flurtamone was determined at 20°C according to the following formula:

K = PxM
Cs

The Henry’s law constant K was found to be 2.03 x 10 Pa m* mol’!

Material and Methods

Henry’s law constant was determined at 20°C according to the following formula:

K = PxM


http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-271434-01-1
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where:

K is the Henry’s law constant

&
P is the vapour pressure at 20°C, expressed as Pa R
S o & o
Cs is the water solubility, expressed as g m™ @@ @@%@ % @
M is the molecular weight, expressed as g mol™! @" & oo\\ S o @
& £ & O
The relevant experimental data for flurtamone are: @@\’ § % @Q\f Q@
e Vapour pressure at 20°(@% 7x @@0 P@@ @9 @© N

N N
e  Water solubility at 2 = x 1 \g.L‘I&Zﬁ 1.5 ’§ 3
3

R
The calculation uses the molecular weight of f}h@mn&%ic @33.&%(2016@ &@@
Findings § © &@ @§ °§Zy @
QZ @_ @ y\’ o@ @
The Henry’s law constant K was found to®2 .0@0 8 I%ﬂf m@ @\ @@
Conclusions o\@ §9 @ o @@) §© ) ©@

The Henry’s law constant for ﬂurt@@&ne \&@ calc@ed to&}ZO}@ 0® P@\l\3 mol™.
o @
CA 7.3.3 - Local and global@ects @ @Q Q© \%
Y
No local or global effects @e boe@po%ﬁor amondPr m lites derived from flurtamone.

The compound MO5 TF&is $d tog'g terat@y as %e@ presQut in the air, but this is considered to
g

be due to being fo Sh then@ direc® fror@laﬁl\ igeraits. There have been no known
reported cases of M0 TFA@ng pved figm ﬂul&@mneg present in air. Neither flurtamone or

its metabolites are Volat"i@n the&’m t]@hey g] exiggi%’the environment) so there will be no
NI N

issues of transport. Q)

I A

Overall Conclusi@s on tli&Fate @@é beh@iour@ air (of flurtamone and its metabolites)

(Point 7.3) N G

Based on its vapour pressure aQd He év Lanstant flurtamone would not be expected to volatilize

and the previously submitte%olat%} studigs confirm that to be the case. Any flurtamone that made

its way into the atmosphere Woufl)§9
1

flurtamone forms two acid meta

rapidly degraded by interaction with hydroxyl radicals. In soil
ites — trifluoromethylbenzoic acid and trifluoroacetic acid. Under
the conditions that these are formed they will exist as salts, such as the sodium salt. These salts have
low vapour pressures, that of the trifluoromethyl benzoate being 3.1 x 10~ Pa and that for the
trifluoroacetate being < 1 x 10° Pa. The Henry’s law constants are also low with respective values of
6.4 x 10 Pa m*/mol (at pH 7) and < 2.7 x 107'° Pa m3*/mol. These metabolites will therefore not make
their way into the atmosphere. This is underlined by the results from the new laboratory studies on the
trifluoroacetate which showed that despite there being a constant flow of air across the samples treated
with the trifluoroacetate, there was no loss, or movement to the traps, of the compound.
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CA 7.4 - Definition of the residue

CA 7.4.1 - Definition of the residue for risk assessment

. &@@
Soil: flurtamone, M04 TFMBA and M05 TFA § @ S &
Ground water: flurtamone, M05 TFA @o &@ . °\\@7 @j&% . §
Surface water: flurtamone, M07 flurtamone-carboxylic ac d %@ur&&%ne{@he@
Air: flurtamone é&,@ . é@’ o Q@ @@? ©© éf

The soil photolysis metabolite benzoic acid has bee@nsi@ as nQp-relevant for asgﬂnent as
outlined in the position paper under KCP-9.1 /01 owded. 201@@ K&

CA 7.4.2 - Definition of the residue for mor@ng @@Q X @b &@
. I &S

Soil: flurtamone @ ) éy RS @

o WY N
Water: flurtamone C? é}\\? ©© § @@®
Air: flurtamone &:\@ § § @Q& o\\©
CA 7.5 - Monitoring data @Q Q&QD e @"b\ S

s @ 'S g S
N NN Q"

Flurtamone and its degrada@ prodgsts argsgiyely o list$vater monitoring programs
performed by water autho@es thagdghod@lruropg om @e monitoring programs are in

general not publicly avagdble. Kpnce, gily rel t andxeliablgdonitoring studies found in the
required literature s@ es & e pe@revievx@ opeé}x eratu@@are presented here.
3 N

@
S
Report: b(CA /Ol%indq ¥, B.; K®nsson, J.; Jonsson, C.; Persson, K. 2007
Title: @ Pres&ace of feiticid Q\’ sidué@in groundwaters: monitoring in Simrishamn in
20072-200, @) o
Source v tten, @éﬁ P Q59—16%@%,\

Report No.: KI’SB%.: 0@86);@\

B ropadxence §-457483-01-2
Publication: Puldishedarticle @
Dates of experimental ~ Not app{sable
work:
Guidelines: none
Deviations: Not relevant
GLP/GEP Not applicable - Published study (peer-reviewed article).

Executive Summary

Simrishamn is an agricultural municipality. Around half of the municipality’s land area of 393 square
kilometres consists of cultivated arable land and half consists of forest and meadow land. Much of the
soil in the cultivated area is sensitive to leaching and the considerable nutrient- and pesticide-intensive
cultivation can lead to a risk of the local pollution of both surface and groundwater. In accordance
with the drinking water regulations that came into force in 2003, the presence of pesticide residues
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must be checked as part of the extended analysis of drinking water annually, depending on the amount
of water being distributed by the water treatment works. However, in order to monitor the content of
the untreated water, the technical department at Simrishamn municipal authority developed a
programme for the inhouse-analysis of pesticide residues, which commenced 12004 by agreement
with the Environmental and Public Health Protection Authority. According tqthis programme, the
technical department intends to check the untreated water every three yez@@itb ird to@mini

of: > @
y STF oS

1) all previously confirmed pesticide residues, @ § (;%\ @ ;%\?
2) suspected pesticide residues known from other agricul@éﬂ ar%@ g@% §@7 Q@
X O

3) the pesticides for which the Environmental and Pu&@ He@rog@@on %@1’[}%@ issuegd
S

spreading permits in water protection areas. %Q §
The first sampling round under this programme ®as carrf'@ ouﬁmg 2606 —20% he s@giples were

analysed with respect to 77 different pesticid or deg atio& oduc

Q
E
7

Flurtamone was not detected. Q @@ & éy o@ @
Materials and methods @9 é}\7 &o\ @© § @Q@
N L
Groundwater was tested for the pres?g%@ of amoﬁé,>> It W@aken m 3&@6115 in the agricultural

e
municipality of Simrishamn in Swégen onx@l lth@nuar%%m. °@ me@i of analysis was by
GC/LC-MS methods. @

Findings ) o % &
No flurtamone was detect@Q Q @ § N @Q@
C . 9 & « O $
onclusions @ © © o @ N
No flurtamone had &de it@ay in@he gr@ndwa@of thea;
\@ @@ @ é@ &%
Report: %%C .S /O%%IOI‘S@, U.;@Qrstriim—Lundén, Kylin, H.; Haglund, P.

201 Q
Title: VQ pre @g?ive m$ds ﬂo{@a©nalysis of Swedish sludge contaminants
Source emqsphere, Hplume 90, Issue Number 1
Report No.: 10. 1@}0 sp 012.07.002
Bayer CropSpienceM-462150-01-1
Publication: Pub ishe%ﬁicle (0
Dates of experimental =~ Not appglicable
work:
Guidelines: none
Deviations: Not relevant
GLP/GEP Not applicable - Published study (peer-reviewed article).

Executive Summary

A screening of metals, persistent organic pollutants, pharmaceuticals and personal care products
(PPCPs), and other organic contaminants in sludge from seven Swedish sewage treatment plants
(STPs) was performed in this study. This extensive screening provides information on mass flows of
282 compounds used in the Swedish society to sewage sludge. Flurtamone was not detected in sewage
sludge.
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Materials and methods

Dewatered digested (anaerobic) or stabilized (aerobic) sludge was collected at sgven STPs
(Stockholm, Gothenburg, Eslov, Umed, Boras, Alingsas, and Floda) spread ss Sweden, in the
autumn of 2004. These STPs represent large-, medium- and small-sized p@’cs S les \gxe &

collected during periods of normal working and weather conditions. Co 1te 32 ples (n 3)
each STP were collected in dark bottles within one hour afterfsludge d&water@ 0 r& e the
risk of microbial degradation, the sludge samples were fro mrn T sa mg @tored
in freezer at -18°C until the chemical analysis. They We@naly@by a d

- & .. © @ N\
Findings N N o @ N
Flurtamone was not detected in samples from an%@; e ST%. @g) & @§ @§
Conclusions 2 @@Q g @b ®@
Flurtamone was not detected in the anCSU@ slu frm@&ven égﬂerel@s, inf@ating that it is
not a problem for sewage authorities. Q o\ °§’ § @\ 9

@ §7 ©§ @) &© @Q

Comments by the Notifier: %\ b < . "@ Q § @

not relevant for risk assessme

Q" @ O D
Flurtamone was not detected @ple@s@m als?mof th@wag@reatn‘@plams Thus, this study is

Report: @KC@S /Oéran@@.; Chgjstoph,39:H.; Holm-Hansen, O.; Bullister,

J.N200
Title: . Mluorgedtate i

Source &nwr ent lgmenc@d Teghwology, 36, 1, p.12-15

Report No.: not applicabley §
Bajet C$01en0@ 455@01-1
icab

Q

<
Publication: N\ eglish icle& N
Dates of experimental ot a% le @ \@
work: @ o\©
Guidelines: AN
Deviations Not rel t @
GLP/GEP Not applicable - Published study (peer-reviewed article).

Executive Summary

Trifluoroacetate (M0S TFA) is an atmospheric pollutant which has been proved to accumulate in
several environmental compartments as for instance in ocean waters. Although its environmental
presence is known to arise from anthropogenic sources, the question arose whether its occurrence
might be natural. M05 TFA was analytically determined in ocean water samples of different depth
collected from various locations. Results indicate that MO5 TFA in ocean waters is occurring naturally
being homogeneously distributed in ocean waters of all ages with a concentration of about 200 ng/L.
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Materials and methods

Samples were taken as tabulated below.

Sampling technique:  Niskin sampler
Sampling frequency: Southern Ocean Mid:@fantic Ocean

. RS
Location 1: 19. and 25.01.1998 L ion 4:29. and@.01.1998
Location 2: 23.01.1999 §t é?@\ Q &2

N
Location3: 26011998 , <& . & & §
Number of samples per site/soil type: Three samples per d &

. 10, 50, 100, 200, 5@ 750,28 08340, @380, 25, 4000,
Sampling depth (m): 1000. 1500 200@ géa N

Transport/storage of samples: ~ Storage on lagdat 4 °% °

S S
: _ (NN §
The processing of the samples was as follows: 3@%% 0 mI&vere @ed with’a solggjon of

heptafluorobutyric acid in deionized water 1ea<® to ayn-sa con@trati@ﬂ
heptafluorobutyrate. This was followed by %dg@of 2 gSodiu ication to

PH 1 with 350 uL of 98 % H,SOs. This wiliRen eapiectod® extradtion wifi 1 zé@/tTBE under

agitation The ethereal phases were tran&erred silagised 1 cri ap vigs’and the acids in
the ethereal extracts were derivatiseé@heﬁtaﬂ@phen@m}’l s @@ pL of 1-pentafluoro

g
%{
=
a
o

phenyl-diazoethane ( 8 vol % in M@E), p red@m peé uogo\@@cetopho%one.

Artificial seawater samples (pu @glts i ionis%wat&@/ere ed odium trifluoroacetate in
deionised water to give calib&?n con%entrat@s of 280 33 Qe/L TFA. The final samples

were examined by GC-M%@ a it of o@tiﬁcn of§ g/L a limit of detection of 20 ng/L.

O S
Blanks were analysed gagh sampdgig y@&r co LJ%QIC s @ing period 1998 about 400-year-
old mineral water W&&@%@d ags@pntrol @rwar@to t mplingsite. Additionally, mineral water at
the University of Bay euth@onis&(water@ld art@al se@vater were used as controls to ensure that
there is no contamma‘uﬁl th M@TF ring s&#iple Qnsfer. For the sampling period of 1999,

artificial seawater was ite fofdontrol.

% arc@o thésampl'

Findings < @© @@ ©© o@
Measured levels of MOSLFA a d%e ca@lated@ of the corresponding seawater sample on basis of
CFC-12 concentration are pre@%ed i@ablw Q) for the Mid-Atlantic and in Table 7.5-2 for the
Southern ocean. S) S
g
Table 7.5-1: Concentrations 0£M05 TFA and CFC-12 age of Mid-Atlantic seawater samples
Depth [m] MO5 TFA® [ng/L] + SDC [ng/L] CFC-120 [year]

0 190 10 <5

SFC 2 200 8 -

40 210 12 <5

120 205 16 <5

380 210 6 12

1000 205 16 46

4000 195 16 > 60

4150 200 16 > 60

3 n = 6; ¥ calculated using observed CFC-12 concentration
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Table 7.5-21: Concentrations of M0S TFA and CFC-12 age of Southern Ocean water samples

. . 60.5° S, 57.5° W (23.01.1999),
Depth [m] 60.6° S, 56.5°W (19. and 25.01.1998) 60.25°. 54.5° W (26.01.1999)
MO5 TFA® [ng/L] + SD® [ng/L] MO5 TFA® [ng/L + SD@ [ng/L]
10 195 22 210, &” 27
50 185 10 20 S B & o
100 195 8 205 & A2 ¥
200 195 6 D AN O A
50 205 10 ORI D
750 195 2 S Sy N QY
10 195 6 & | 16 & 28 xS
50 200 2 N A8 D 4o
100 200 &> & L6 N | =
200 - & Rl Q7 190%7 o @%
500 200 S S @ & 9 \ -
750 200 D 2 S &5 S 718
1000 205 QO N N - &2 -
1500 220 J RN N -
2000 210 ~ WO W©@ 9 .0 -
SD: standard deviation; ® n = 6 $ &©\J &\ o\@ @\
Q
Independent of depth and loca§ exi M E:A &els irégb wate: Qamples were about 200 ng/L

close to equilibrium wit
from intermediate de

increasing ages. Wafe Sam
indicating minimal cont@c@ith t

In the Mid Atlantic, subsu&@% wat&s 10 —@@ rapi
t Q‘gg @osp@ reveding

- ¢
Previous measuremen the
increasing depth. D
scales of a few yeaf?wh
several decades.

Conclusions

ov

00, @?00

9

g;@é in d@er

&

e Q

ing
r@are ve@y
elow, 1700
tmo

N

de@@ the

@
& 8

2,

&

entj

d over a few years and were

than 5 years. Waters

apgavent ages less
ated gsimaril subpolar-origin waters yielding in

re re@\ivel@lated, having ages larger than 60 years
Y

a sflilar increase in the age of seawater with

N
@the cea \4
c@to 20®m degth the T Ve@ted with the atmosphere yielding in time

Y
S

wQter is isolated from the atmosphere for at least

Existing M05 TFA levels in oce@ter sa@gples of different depth were measured during two

campaigns in 1998 and 1999 in

Mid Atlantic and Southern Ocean. Additionally, the age of the

water samples in the different depth was determined. Since M05 TFA levels determined in subsurface
samples and in samples of deeper depth were nearly similar with levels of about 200 ng/L, M05 TFA

is likely to be a natural ionic solute in ocean water. Continuous low-level releases from geological or

biological sources may have caused the present-day levels in ocean waters.

Comments by the Notifier:

This study indicates that MO5 TFA in ocean waters is occurring naturally and is homogeneously
distributed in ocean waters of all ages. Thus, this study will not be further considered in the risk
assessment.
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Report: KCA-7.5/04; Scott B F; Macdonald R W; Kannan K; Fisk A; Witter

A; Yamashita N; Durham L; Spencer C; Muir D C G (2005)
Title: Trifluoroacetate profiles in the Arctic, Atlantic, and Pacific Oceans.
Source Environmental Science and Technology, 39, p. 6%5 5-6560
Report No.: not applicable @

Bayer CropScience M-455832-01-1 °$ . IS
Publication: Published article @@ @ Q @@
Dates of experimental ~ Not applicable @ . @,% % §9
work: @" S WO é RS
Guidelines: none y@ . § @ @% @”%\
Deviations: Not relevant @@9 > § Q&
GLP/GEP Not applicable - Published st@y (pg@vie@ articé@% ©© éf

Y S YD O
R & =«
Executive Summary NS N @ Q @§ @
o @@n AQ o @@

A series of depth profiles was collected at 22 &&e 1 t@ rcti@%ﬁh@d So@@%tlﬁ and Pacific
Oceans to determine spatial patterns for tr@oace@ge M &7 FA&@nci@lons if@he marine
environment and to investigate possible 1, 1 @5 TEXY P]@S we(gﬁlso taken over
underwater vents in the North and Sou Qaciﬁ@d theX) edite@nean&@a. A@ profile sites, M05
TFA values ranged from < 10 ng/L intie Pa@ -\=§ to gm@er tha‘@ 50 Qg& in the Atlantic
Ocean. Samples from the Canada Q%ﬁn of@e Arc@ Oce@%xhib@ varjabte M05 TFA
concentrations (60-160 ng/L) dto 7 . B%W this@epth@@e M A concentrations were
constant (150 ng/L). Water fr the Cﬁmadia@&mtic@ cong®nt hj \NMO05 TFA values. Profiles
from the Northern Atlanti& ibitedditgh vaihes at eldept t wgre more consistent in the Western
Atlantic. The northwesteriPaci cearfac ofile gcs e@ted low M05 TFA concentrations
in the top 100 m incredsytg to@axir@ of 66&& ith deptly Samples from the South Pacific
Ocean site had gen lovg~gdluesqwith a fewdept N> 800@n) having concentrations of 50 ng/L or
more. Additionally, MO5ci¥A cc@ntrs frogprofilégover vents in the Pacific and
Mediterranean Oceans @e ta Th@i&ults @gest @i some deep-sea vents may be natural
sources of M05 TFA% Q Q Q
o & .90
Materials and mégrods @ 9 © 2>
S Y & @
S & 0
YFES‘[ iter® TriffSoroacetate M05 TFA

Test material

Samples were taken as tabulated@ow.

Sampling technique:  Niskin sampler
Sampling frequency: sampling once per location

. Varies from site to site: 6 — 23 samples per site, excluding
Number of samples per site/ocean type: ) ]
duplicates (68 % of the samples had duplicates)
Sampling depth (m): site dependent; various depth down to 5300 m
Cool and dark storage during shipping; storage on land at 4 °C in

T t/st f les:
ransport/storage of samples the dark

Measurements

pH: Not stated
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Organic carbon:

Chemical analysis

Guideline/protocol:
Method:

Pre-treatment of samples:

Conduction:

Reference item:
Recovery:

Limit of detection:
Limit of quantification:

Findings

Validation criteria

S

-9 Q
istin@% @%ﬁevﬁ@ . \@Q

Not applicable, monitoring study 0&;

Collection method (Niskin bott@ wa,
1.e. Ni

using different sample syste
Measured M05 TFA conc@atio

?Q,

N
L .Q
Recovery of refereé@ tet@ﬁ'ichl

i
deviation of 15%. Theref@, res
$

@idat@%}f c ©arin 55
in lgx@ies, v@om N

During seawater samplil@ a labaiptory, biank w.
N

Not applicable

None
GC/MSD N

. L Ny o 1.
e  Derivatisation of the acid with dlﬂu@gnalméa the @
ﬁ @
ed

presence of dicyclohexylcarb,

e A 0.42 ng spike sqlution of ¥pel t@oroa@: acj &gs
added to ca. 75%ggfthe sagples @rior g@trod n of

reagents to engiiye compfele derfx@ 'sat1@ D
. @
Liquid extracts @ (03 @ (§

Trichloroacetj 1d T@) . Q@
80-105 % (Q =1

0.5 ng/I@?

S
ple&@)llected from Lake Superior

PFTE-free pumps and tubing.
n methods.

aily sample set for control.

s een 80-105 % with a relative standard

wer@i)@t recod@ry c rreeted.

©

5 O
Measured levels of ]@ TFAQQQ the@@esp@g s@a‘[er samples are presented in Table 1.
T @ S

N
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Table 1 Measured levels of M05 TFA in oceanic waters

Site location Site no. maximum MO05 TFA Difference No. of

monitoring [ng/L] between samples

depth [m] @-) icates

o 1%l
Canada Basin (Western Arctic) 1 1500 4-181 I BNl 209
Canada Basin (Western Arctic) 2 3000 61-172 @w @v . @U
Nares Strait (Eastern Arctic) 3 489 @'.70 178, N 7 @)\ RN
Nares Strait (Eastern Arctic) 4 579 K&Q,JIZO @ g{\% i @ @“\9 8t
Nares Strait (Eastern Arctic) 5 365 ﬁ@y 8@5 o’ 2 S @&. 60
North Atlantic 6 1000 Q7| 81909 ¢ O &
North Atlantic 7 MW |75 | D38 O | oe
North Atlantic 8 3 nogd [ 2% @ 50
South Atlantic 9 5 T 8630 & P &
South Atlantic 10 O30 0 | (B-1558 ] N8 oD 8t
South Atlantic 11 1QY 508 1920489 [N 6 g, 6t
South Pacific 2 ¢ &0 Y O N L2 16
South Pacific® 139 | 50, Q| 0 ] & 16
North Pacific Y | 15, N2 | D 12 13¢
North Pacific Q15 @l QY N 1 S 3 11e
North Pacific S 16 &@ &3@0 %, ,\@%8 g\*§ 8 10¢
North Pacific A 07300 o»" | QT80 3 90
North Pacific N | R D S [ T1R@ 8 80
North Pacific e N, Y R 10 11
North Pacific® @ @J 2 7220@\' ﬁﬁl 40 not stated not stated
North Pacific® & @ 39& y 2230 - 23
Mediterranean Sea® 9 @ 2 X0 }@) @ N 0.5-50 - 20
C4

@ yent; ® duplicate samples ©

& o
S O
§©@©§§

Measured M0O5 TFA le rang ﬁom @ to 2@1};& at the sampling sites (see Table 1). Levels of
MO5 TFA were predominantlyhi he the tic Ocean (>100 ng/L) than in the Pacific Ocean (<
100 ng/L) The reproduc1b111% § ntr s between duplicates at most of the sites was < 15%,

except for one location in the Ea Acrti and the three locations in the North Atlantic.
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MO5 TFA Depth profiles.

200

| Canada Basin Profile 200 Canadian Basin Profile
) * | ¢ Camdngsnrole
1a0L" *% . 160% 40 o, ¢ &@
1201 * 1aots S N
1001, + 1208, S @ O 1@
g0l e 1001 " ¢e o @b@ X t@
601 * 80, R \@ @ N
407 60 @@ @ o\\ @ oéy
S - 7 P U A

0 500 1000 1500 2000 2500 3000 Q& 20@00 @6@? 80089000 1@ 1409§f

?E% A Vo
0

<

< @ O | -

Figure 1: Mo Tl@once@atio ng function of depth (m) for (a) Canadian Basin at
t

site 1, (b) Canadian Basin %@e 2, @ or tlantic at sites 3-5, (d) South Atlantic at sites 6—8
Q

and (e) South Pacific at sit
&

Depth profiles of M05 TFA for the two Western Arctic sample sites (site nos. 1-2) show much
variation in M05 TFA levels for the first several hundred meters. Higher concentrations of M05 TFA
(about 160 ng/L) with less variation were detected for water depth from 800 to 3000 m.

Profile data from the two northern located Eastern Artic sample sites (nos. 3—4) reveal constant
concentrations of M0O5 TFA throughout the water column at 150 ng/L with good agreement between
duplicate samples (difference between duplicates < 7%). Results for the southern located Eastern Artic
sample sites (no. 5) indicate high surface concentrations but significantly lower values down to depth
of 250 m with increasing values similar to those observed at the two northern stations. However,
differences between the duplicates for the upper 60 m were high (50 %) whereas duplicates below

60 m water depth show smaller differences (< 20%).

Two profiles (nos. 6—7) extending to depths of 1000 m were obtained at the North Atlantic Ocean
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sample sites with concentrations of M05 TFA between 17 to 190 ng/L. Lowest concentrations were
measured in the upper 50 m. For deeper water layers the concentration of M05 TFA was about 150
ng/L. For the third North Atlantic profile (no. 8) with a depth up to 3800 m concentrations of M05
TFA were nearly stable ranging from 120 to 150 ng/L. Overall, the three proﬁ]@ from the South
Atlantic Ocean sample sites exhibited consistent M05 TFA concentrations }I@ﬁghout the water
column at 150 ng/L. @\

o & @
MO5 TFA concentrations from the South Pacific sample site (no. 12) w@enﬁ ek%v 0 r@
throughout the profiles, however duplicate samples were not @fen at tifs 1005&'N N . @

Surface water profiles with depths of 0-300 m were obtain@@@ﬁt six&s i @ 0@§aciﬁ cean
(nos. 14-19, data shown in the supportive data to the ogﬁl stu@. Meaggred c@centra
d

TFA were > 10 ng/L in the upper 50 m, 30-60 ng/L at gy leéd@@ﬁs (180-200 @)y and @0 ngth,®
below 300 m NI & %9

@§§@§§
MO05 TFA Vent Profiles. ‘?@@ S & & @ S
QN S @O N ©
KL Y o2
150 < é} T @? § (S
o, @ @ @ @ & @
~ AR A MR A AN
= 100 é? Q" @ SN N
2 o & > vol O
— N Q v O %) <L
< & @ A IR\
LIPS
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Figure 2: MO05 TFA concépirations (ng/L) as function of depth (m) for sites over active vents:

(a) site (13), (b) site 21 and (c) site 20

At one vent sample site (no. 13) near Easter Island in the South Pacific low M05 TFA concentration
levels throughout the water column were observed. At maximum depths, higher MO5 TFA values were
detected (17 ng/ L). However, measured M05 TFA levels at a nearby M05 TFA depth profile (no. 9)
were significantly higher with concentrations up to 150 ng/L.

At a vent area in the NE Pacific Ocean, two sampling collections (nos. 20-21) were made. One was
over a deep-sea vent (4000 m, no. 21) and the other, directly over a volcanic vent (no. 20). For the
deep-sea vent (no. 21), measured M05 TFA levels showed much variation over the profile. Low
concentrations were observed down to a depth of 800 m and for depths around 2500 m and 3500-4000
m. Increased levels of M0OS TFA were detected from 800 m to 1500 m with concentrations up to 100
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ng/L. Peak concentrations of M05 TFA were measured at a depth of 2000 m and 3000 m with
corresponding MO5 TFA concentrations of 225 ng/L and 150 ng/L, respectively. At the other site (no.
20), directly over a volcanic vent, samples were collected at the top of the plume (1900 m), the bottom
of the plume (2050 m), and within the core of the plume at 1980 to 2010 m. M@ TFA levels increased
from 3 ng/L at a depth of 1000 m to 140 ng/L at the bottom of the plume(ZO& ). No correlation was
found between the measured M0O5 TFA values at the vent site with mmult@mslm&asurgb sahn%
and temperature data. @

For a depth profile taken over a vent in the Mediterranean Se a@ of @5
TFA (often < 1 ng/L) were detected. Near the surface, leV (aro@ 15
ng/L) @ N

Conclusions

X
Oceanic MO05 TFA depth profiles sampled ove,r\@lousggs @ Léh%spa;@ & eity in
their horizontal and vertical distribution. Hlﬁr MO5QFA 1& SW bs int rctic Ocean
and the North/South Atlantic (around 150 #g¥L2) as | @r M A s (<@O ng/L) were
measured in the Pacific Ocean. The autl‘@@ con@ d tﬁ% thls gann@bcur without active
sources or sinks. For deeper water layé&sp, ha@ ct e ater layers or the
atmosphere, existing M05 TFA conez%ratlca @%ﬂly t esul ources
Measurements of M05 TFA level er a e ve% uggthat soﬁ%le de@sea vents may be natural
sources of M0S5 TFA. @ @

NN I
C ts by th Nti"%@@"()@%@% §
omments by (4] 01% 27\\9 K @

This study prov1de% ningFdta onhe oc@nce
MOS5 TFA levels over acti

Q ents gest@at SO
TFA. Thus, this study wilégot be the@nside i
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