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B.8. ENVIRONMENTAL FATE AND BEHAVIOUR

Ethofumesate is an herbicidal active substancenszdincluded into Annex | of Directive 91/414/EEC2002
(Directive 2002/37/EC, '8 May 2002). Directive 91/414/EEC has been repedlgdRegulation (EC) no
1107/2009 of 21 October 2009 concerning the placihglant protection products on the market. Acaugty
ethofumesate is deemed to have been approved Redgtation (EC) no 1107/2009, as set out in Paof the
Annex of Commission Implementing Regulation (EC)5%0/2011 as regards the list of approved subssance

(entry no. 29).

For the renewal of the approval of ethofumesate,nuatifiers, TaskForce Ethofumesate (Bayer Crop®eieand
Adama Deutschland GmbH (former Feinchemie Schwétata UPL (United Phosphorus Limited), submitted
complete dossiers by the deadline of January 314.20he dossiers for the renewal contain new s da
instance due to new triggers in soil and waterfsedt studies, new guidance on the evaluation afrktbry and

field degradation studies, and new data requiresnguth as the aerobic surface water mineralisatiady.

In this renewal assessment report (DRAR), all stsidiwhich were already submitted for the Annexclugion
under Directive 91/414/EEC, were re-evaluated atingrto the current valid test guidelines and were
summarised in the RAR. The study evaluations ogifjrprovided in the DAR (RMS Sweden) were mos#ty r
worded and additional information was included IRAR where considered necessary. Where study sumsnari
from the previous DAR were of sufficient qualityhely were taken over and only slightly adapted. Wher
significant information was missing, it was amendguhally, the validity of studies in view of upagt OECD

guidelines was proven.

Ethofumesate is a racemic mixture of two enanti@nbr degradation studies (non-guideline lysimesteidy
and in a water sediment study) no significant cleang the ratio of the racemate (1:1) were obsernwnedcating
that the degradation and distribution of both eioamérs is the same in the environment. Thereforesis

considered adequate that all studies on the astilvstance where performed using the racemic mixture

Search of the scientific peer reviewed open litegtvas conducted by both notifiers, covering dogefrom
2003 to 2013. Both notifiers stated that theirrditare search was conducted according to EFSA Go@a
“Submission of scientific peer-reviewed open litara for the approval of pesticide active substanaseder
Regulation (EC) No 1107/2009” (EFSA Journal 2012)2092. [49 pp.]). However, the literature search
conducted by natifier UPL was not in line with ti@siidance. Several relevant (and in part alsobld)ssources
were missed. In case where reliable and adequetatlire was found during the literature searcmrsaries are

integrated in the respective sections of the RAR.

The different synonyms and codes for the activestautze ethofumesate and its metabolites used iRAlfeare

summarised in the table B.8-1.
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Table 8-1: Substances and metabolites (structureysonyms and codes)

Codes and synonyms Description (IUPAC) Structure
Ethofumesate
Synonym: 2,3-dihydro-2-hydroxy-3,3- % o. " cH
ai dimethylbenzofuran-5 yl methane{ ™73, I T o
a.s. sulfonate © o \—CH,
NC 8438,
AE B049913
Ethofumesate—2-hydroxy
. H,C
?\lyg%?gg 2,3-dihydro-2-hydroxy-3,3- QA _o ’ ._ﬁa
, , = | HC—S
AE C508493, dimethylbenzofuran-5-yl methane \ \O--~-.O OH

BCS-BB94377
2-hydroxy-ethofumesate
HDBM

sulfonate

Ethofumesate—lactone

Synonym:
NC 9607,

AE C509607
2-keto-Ethofumesate
Ethofumesate-2-keto

Oxo-derivative
2-oxo Ethofumesate

2,3-dihydro-3,3-dimethyl-2-oxo-
benzofuran-5-yl methanesulfonatg

Ethofumesate—carboxylic aci

Synonym:
NC 20645,
AE C520645 H,C
BCS-AVE5501 2-(2-hydroxy-5- oA o
methanesulfoxyphenyl)-2-methyl HC3 “ l IE
AE C639175 prapionic acid ° “ou®
(potassium salt)
BCS-CU88901
(sodium salt)
HDS
Ethofumesate-acetic acid (3.3-dimethyl-5- N E 6 HC  cn,
[(methylsulfonyl)oxy]-2,3-dihydro- SN ] ) e

Synonym:
BCS-CW35117

1-benzofuran-2-yl}oxy)acetic acid
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B.8.1.FATE AND BEHAVIOUR IN SOIL

B.8.1.1.Route and rate of degradation in soll

B.8.1.1.1 Route of Degradation in Soil

B.8.1.1.1.1 Aerobic degradation

Reference: The soil degradation of radiolabelled N@438

Notifier: Taskforce

Author(s), year: Adcock, J. W.; Challis, I. R.; War, P. A.; (1974); Amended: 1975-05-01
Report/Doc. number: A83266 / W 10/2 / M-155706-02-1

Guideline(s): None

GLP: No

Deviations: Not specified

Validity: Not valid

Status: Previous evaluation in DAR for original eppal / baseline dossier.

Study summary based on previous draft assessnport re

Materials and Methods

The transformation of benzene-(random rif{is) and *°S- labelled ethofumesate (NC8438) in a 20% EC
formulation (Nortron) under sterile, aerobic, anth@robic was investigated in a sandy loam fromrdegain
Essex (UK).

Table 8-2: Soil characteristics

Soil OC (%) pH sand silt clay MHC CEC
(%) (%) (%) (%) (megq/ 100 g)
UK sandy loam 2.5 7.6 64 18 21 35 n.r

n.r = not reported

The soils were treated with the formulated NC8488 dose of 3 mg as/kg (corresponding to 3.36 Kagdsind
incubated in the dark at 20%2 and 65% of its field moisture capacity. In thaamobic, and in samples for later

timepoints in the aerobic and sterile soif§COp and other volatile compounds were trapped in

methanol/ethanolamine (1:1). In the aerobic stydigplicate samples were taken for analysis atiover
intervals up to 316 days after application. In #r@erobic studies, samples were taken 0 and 30 aftgrs
application (prior to induction of anaerobic coiatis), and 60 and 90 days after application (aftéuction of
anaerobiosis). In the sterile study, samples wadtert after 0, 15, 30, 45, 60, 90 and 120 days.sbilesamples

were extracted with methanol/water (9:1). In theobi studies, the soil samples taken at day 4% iether
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extracted with 6M HCI, 2M NaOH, 10M NaOH, N,N-dirhgt formamide, acetic acid or acetic anhydride. The
radioactivity was quantified by LSC and characttiby TLC.

Results
The material balances of the applied radioactiaitytermination of the aerobic studies are giverthim table

below.

Table 8-3: Material balance of applied"‘C-ethofumesate and®S-ethofumesate (within brackets) and
residues after aerobic incubation in two sandy loamsoils. The figures represent % of applied

radioactivity.

Soil Days after NC8438 Ycop Unextractable  Total recovery
application (%) (%) (%) (%)
UK 316 (316) 9.7 (10) 38 51 (90) 99

No ¥*SOp or other transformation products were detectedhéranaerobic study, 90 % of tHe-labelled parent

compound present after 30 days of aerobic conditiommained unaltered 60 days after induction of

anaerobiosis. Under sterile conditions, 92 and 91%pp|ied14c- and358-labelled ethofumesate, respectively,

remained unaltered after 120 days.

Comments RMS

The aerobic and anaerobic transformation of bengemeiom ring-)'C- and**S- labelled ethofumesate 20%
EC formulation was investigated in a non-guidebhedy sandy loam soil from a garden in Essex, Uke T
purity of the active substance was not reporteterAfeing air-dried and sieved, the soils weretéekavith
formulated ethofumesate at a dose of 3 mg as/kyg®onding to 3.36 kg as/ha) and incubated imlénk at
20+2°C and 65% of their field moisture capacity. pte-incubation period is reported. The soil samplere

extracted with methanol/water (9:1), the radioastiwas quantified by LSC and characterised by TLC.

The experiment was conducted with the formulatedipct; however, the effect of the formulation on
microbial biomass and/or activity was not testedrébver, the microbial biomass of the soils was not
determined. This is especially critical, since eading to the study protocol — the soil was aiedrand sieved
and then immediately spiked with the test solutigtmout any pre-incubation of the soil. Therefates highly
probable that its microbiology was not comparablé&&sh or properly stored soils as it could nobreer from
the dry phase. Therefore results of the study appeareliable.

Soil samples were incubated in screw-cap jars. Wl lightly placed on all jars, except the 236 800 day

groups, to prevent excessive moisture loss. Tisawiere occasionally removed to allow aeration efstdil.

Therefore, volatiles and 14CO2 might have beendodtthe mass balance is highly questionable.
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In the aerobic study, recoveries range between@AAR (227 DAT) and 101.5% AR (45 DAT). At day zero
no extraction was performed, therefore no recosesiere determined for study beginning. No transédiom
products were detected, no unknown radioactivitgported. Neither the limit of detection, nor timeit of

quantification is reported.
Regarding the anaerobic study, the recoveries gihi@ anaerobic phase were claimed to be in the sange
as those during the aerobic phase preceding anasimliHowever, this cannot be verified since ntaitied

measured values for the anaerobic and sterile strelyeported.

In view of these deficiencies, the study cannotdesidered valid.

Reference:

Notifier:

Author(s), year:
Report/Doc. number:
Guideline(s):

GLP:

Deviations:

Validity:

Status:

Degradation in soil under aerobic condibns 14C Ethofumesate
Taskforce
Hall, B. E., Cameron, B. D.; Rp#l, M.; (1991)
A87600 / W 500 / M-161526-01-1
BBA: IV, Section 4.1 (1986).
Yes
Not specified
Not valid

Previous evaluation in DAR for original eppal / baseline dossier.

Study summary based on previous draft assessnpnt.re

Materials and Methods

The aerobic transformation of U-pher§G-labelled ethofumesate (radiochemical purity 100%) was

investigated in Speyer Standard Soil 2.2 and tfresghly collected soils in accordance with BBA Galides V-

4.1, 1986.

Table 8-4: Soil characteristics

Sall ocC pH sand silt clay MWHC CEC
(%) (%) (%) (%) (%) meq/ 100 g
Speyer 2.2 silty sand 2.6 5.0 85 11 4.2 n.r 13
Sandy loam 2.2 55 60 28 12 n.r 9.2
Silty clay loam 29 6.7 15 53 32 n.r 10
Clay loam 3.3 7.4 33 47 20 n.r 33

The soils were treated with 3.1 mg a.s./kg dw,ali&sl in methanol and applied evenly to the surfafceach

soil sample. The samples were incubated in the dada. 21+2C and 40% of their maximum water holding

capacity.**COp and organic volatiles were trapped in ethanedim athanolamine. Duplicate samples were
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taken for analysis at 0, 1, 2, 4, 8, 16, 32, 64 Hd@ days after application. The soil samples vesteacted with

acetonitrile. The radioactivity was quantified b$C and characterised by TLC.

Results
The material balance at the end of the incubasBagivien in the table below.

Table 8-5: Material balance of applied 14C-ethofumgate after 100 days of incubation in soils maintaed

in the dark at 21+2°C.

Soil NC8438 COp Unextractable Total
(%) (%) (%) (%)
Speyer 2.2 33 13 34 85
Sandy loam 48 8.7 31 93
Silty clay loam 50 4.8 34 94
Clay loam 44 12 29 90

No transformation products were identified in tbéssthroughout the study, and no unknown fracdeonounted
for more than 3% of applied radioactivity. The Hi#l of ethofumesate was determined to 61, 99, 4A@ 84
days (f=0.98) in Speyer 2.2, sandy loam, silty clay loand @lay loam, respectively, assuming first order

kinetics by a Timme model.

The microbial respiration levels were determine.fg 5.5, 11 and 5.4 mg @2 K100 g soil pre-application,
and 10, 9.7, 14 and 13 mg @2 100 g soil after incubation under test conditiomsf04 days in Speyer 2.2,

sandy loam, silty clay loam and clay loam, respetyi

Table 8-6: Proportions of Applied Radioactivity Reovered as t*C)-Ethofumesate

Sampling Mean Proportion (%) of Applied Dose Recovered dC)iEthofumesate
interval (days) | Standard Soil 2.4 Sandy Loam Silty Clay Loam Clay Loam
0 96.55 95.1 94.36 95.49
1 97.31 91.79 92.85 95.22
2 95.18 92.69 93.83 93.24
4 95.05 92.89 92.44 92.94
8 90.68 90.53 91.17 89.35
16 84.48 83.49 83.7 81.64
32 67.53 72.13 75.32 74.33
64 44.6 56.75 66.93 53.15
100 32.65 47.92 50.22 43.91

Comments RMS

10
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The aerobic transformation of U-phenyl-14C-labekthofumesate was investigated in Speyer Standzl@.3
and three freshly collected soils (sandy loam,ysdtay loam, clay loam). The soils were dosed wWith
ethofumesate at a rate of 3.1 mg/kg, dissolvedathanol and applied evenly to the surface of eadtsample
The samples were incubated in the dark at ca. Z1 82U 40% of their maximum water holding capacity.

No pre-incubation period is mentioned. The soil glas (50g) were extracted with acetonitrile (2 >0rhl).
Where extractability was less than 90%, the extvacprocedure was conducted one further time. |The
radioactivity was quantified by LSC and charactiby TLC.

The microbial activity was higher at the end of itheubation than at start in all soils. Howeveeg th
determination of microbial activity was performeduntreated soil, and therefore cannot be usegpiaia any

potential influence of ethofumesate on soil regra

Sampling depths were recorded only for three outoaf soils. None of these sampling depths matthe
requirements of OECD 307 as they were sampled-dD1ém, 10-35 cm, 5-35 cm. In addition, the histofyhe

field sites where samples were taken is not redoecording to the study report, soils were stoatB0%

[

WHC in the dark at ambient temperature prior anslyShis is not in line with OECD 307 and might bav

affected the microbial activity of the soils.

Fundamental soil parameters are missing. The watlgling capacity of the soils is not reported. tdition,
only microbial respiration is given, not the actugicrobial biomass. When converting with the faaddr20.6
(Schinner et al., 1993), microbial biomass at sthdginning is < 1% of TOC for 3 out of 4 soils (8srioam,

Silty clay loam, Clay loam).

Generally, during the study the recoveries are @tatde, although in the Speyer 2.2 soil at studg #re
recovered radioactivity drops below 90%. The stddyation is 100 d, but at study end in all studiesveen
33% and 50% AR were still present as ethofumegetalescribed in the OECD 307 guideline, aerobidiss]
might be terminated much before 120 days providemt ultimate transformation pathway and ultimate
mineralisation are clearly reached at that timeniieation of the test would be possible after 129s) or when
at least 90% of the test substance is transforimgtdonly if at least 5% CQs formed. This was not the case in
this study and the termination of the test with top50% of the test substance still present is resnuked

acceptable.

Fundamental information on the analytical procedusemissing. The limit of quantification is not ntiened
and the limit of determination is specified as 30.ah. above background. No further quantificatib®D in %

AR or mg kg') is provided.

In view of the above mentioned pitfalls, the stwdynot be considered as valid.

11
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Reference: [14C]-Ethofumesate: aerobic metabolismmitwo soils at two moisture contents
Notifier: Taskforce

Author(s), year:

Report/Doc. number:

Guideline(s):
GLP:
Deviations:
Validity:

Status:

Waring, A.R.; (1992)

A83385 /W 129 / M-155653-01-1

USEPA (=EPA): subdiv.N, 162-1; Deigatnot specified
Yes

Valid

Previous evaluation in DAR for original epgal / baseline dossier.

Adapted study summary based on previous draft sisess report

I. MATERIALS AND METHODS

A. Materials
1. Test Material (reference): f“C[- Ethofumesate
Code: NC 8438
Radiochemical purity: >98%;
Specific radioactivity: 3.00 MBq/ mg (80.99 puCi/mg)
CAS No.: 26225-79-6
2. Test Material (reference): Ethofumesate
Code: NC 8438
Purity: 99.9%;
CAS No.: 26225-79-6
3. Test Material (reference): 2,3-dihydro-2-hydroxy-3,3-dimethylbenacdn-5-yl-
Methanesulfonate
Code: NC 8493
Purity: >99%;
CAS No.: not specified
4. Test Material (reference): (¥)-2-ethoxy-2,3-dihydro-3,3-dimethyl-5-hydroxyberiaran
Code: NC 10458
Purity: not specified;
CAS No.: not specified

12
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5. Test Material (reference): 2,3-dihydro-3,3-dimethyl-2-oxobenzofuran-5-ylmetbanlfonate
Code: NC 9607
Purity: 99.8%
CAS No.: not specified
6. Test Material (reference): 2,3-dihydro-3,3-dimethyl-2,5-dihydroxybenzofuran
Code: NC 17900
Purity: > 99%
CAS No.: not specified
7. Test Material (reference): 2-(2-hydroxy-5-methanesulfoxyphenyl )-2-methylpropi acid
Code: NC 20645
Purity: not specified;
CAS No.: not specified

8. Soils: Two soil types, a sandy loam and a loam/silt losigved through a 2mm mesh were used.

Table 8-7: Physico-chemical properties of the invéigated soils Abington and Terling

Property Abington Terling
Particle size distribution (%):
Coarse sand 600 um - 2 mm 3 2
Medium sand 212 - 60 Oum 36 5
Fine sand 63 - 212 um 23 8
Coarse silt 20 - 63 um 14 38
Fine silt 2 - 20 um 9 21
Clay <2 um 15 26
Textural class (USDA): Sandy loamp  loam/silt loam
Organic matter % 3.5 5.1
Cation exchange capacity (meqg/100 g): 14.9 24.8
pH (water): 7.6 6.5
pH (CaCl2): 7 5.8
Calcium carbonate % 9 <0.1
Field moisture capacity at 33 kPa (%) 17.31 28.98

Table 8-8: Microbial biomass in the investigated dts Abington and Terling

Microbial biomass (ug carbon/g soil)
Temperature of | Prior to start of| At termination

Soil type/soil moisture content incubation (°C) | study of study

Abington/75% of its water

capacity at 33kPa 25 708.18 372.53
= . .

Terling/75% of its water o5 848.8 605.34

capacity at 33 kPa
Abington/1.75% w/w 25 ND 433.81
ND = Not determined

13
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B. STUDY DESIGN

1. Experimental conditions

The aerobic transformation of U-phenyl-14C-labekgdofumesate was investigated in duplicate indobatof

a sandy loam soil and a loam/silt loam soil. Maisté carbon dioxide free air was drawn through aadh
before being passed through a series of five treps,first acting as a security trap, the seconataining
ethanediol (ca 50 ml) to trap polar organic voéatjlthe third containing sulphuric acid (0.1 M 5€aml) to trap
basic volatiles, and the final two containing etilamine (ca, 50 ml) to trap liberated carbon diexi8oils were
treated with ethofumesate at 4.8 mg/kg (correspantlh 4.8 kg/ha) or ten times this rate (48 mghkdaur
samples of sandy loam soil to facilitate identifica of metabolites). The test substance, dissolired
acetonitrile, was applied dropwise onto the soifaszes, and incubated in the dark at ca. 25°C &84 a@f their
moisture content at 33 kPa. The transformationtbbfemesate was also investigated in the sandy Isain
maintained at 1.75% moisture content for up to yeer.**CO, and organic volatiles were trapped in ethanediol,

sulphuric acid and ethanolamine.
2. Sampling

Samples were taken for analysis at various intervplto 365 days after application.

3. Description of analytical procedures

The soil samples were extracted with toluene foddwby acetonitrile:water (4:1v/v). The radioactvivas
quantified by LSC and characterised by TLC/autargdiphy. Unextractable soil residues were deterinine
LSC after combustion. The LOD was 0.47 % AR.

C. RESULTS AND DISCUSSION

In the soils incubated at 75% WHC microbial biomdssreased during the study. In the Abington sdods,
microbial biomass decreased from 2 % of OC at shefyinning to 1.1 % at study end. In the Terlingnhdsilt

loam microbial biomass decreased from 1.7 % of ©€uwly beginning to 1.2% at study end.

Initially >97% of the radioactivity was recovered lboth soils at the two moisture contents descrilfed all
incubated soils, a reduction in total radioactivigcovered was observed throughout the study pehiothe
sandy loam maintained at 75% WHC, recoveries remshoonsistently above 90% with one exception at day
180 (89.93% AR). In the loam/silt loam maintaineéd’&% WHC, recoveries were below 90% at 4 out of 12
sampling days (min. 87.04% AR).In the sandy loanmitaied at 1.75% w/w moisture content, recovevese
consistently above 90%. Mineralization to carbooxitle (CQ), occurred over the duration of the study
reaching 22% and 25% of applied, for moist sandymoand loam/silt loam respectively, by 365 days. In

contrast only 12% of the radioactivity was evolvasl CQ from the dry sandy loam soil. The amount of
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unextractable radioactivity (‘bound residue’) iased with time reaching 55% and 57% respectivetytlie
moist sandy loam and loam/silt loam after 365 dajextracted radioactivity accounted for 41% of dpplied
radioactivity after 365 days, for the dry sandyntosoil.

Table 8-9: Percentage of applied radioactivity chaacterised as ethofumesate and its degradates in Tiag

loam/silt loam soil maintained 25°C and 75% of itsvater capacity at 33kPa.

Time point | Replicate | Ethofumesate | NC20645 | NC8493 | NC9607 |NER |CO, |Volatiles | Total
0 Day A 95.01 ND ND ND 0.18 NA NA 98.28
B 100.43 ND ND ND 0.11 NA NA 102.71
Mean 97.72 ND ND ND 0.15 NA NA 100.5
3 Day A 90.32 ND ND ND 3.04 0.17 ND 96.18
B 89.79 ND ND ND 2.58 0.11 ND 95.39
Mean 90.06 ND ND ND 2.81 0.14 ND 95.7p
10 Day A 85.55 ND ND ND 5.9 0.59 ND 95.19
B 86.62 ND ND ND 4.58 0.35 ND 93.4
Mean 86.08 ND ND ND 5.24 0.47 ND 94.2P
17 Day A 81.17 ND ND ND 10.07 0.96 ND 94.78
B 78.81 ND ND ND 10.59 1.55 ND 95.44
Mean 79.99 ND ND ND 10.33 1.26 ND 95.08
24 Day A 73.33 0.28 ND 0.44 15.09 1.98 ND 94.78
B 80.29 0.31 ND 0.28 5.73 1.5 ND 90.81
Mean 76.81 0.29 ND 0.36 1041 1.74 ND 928
45 Day A 59.02 0.27 ND 0.38 2594 3.13 0.01 9366
B 63.01 0.17 ND 0.39 2405 3.31 ND 94.27
Mean 61.01 0.22 ND 0.38 25 3.2p 0.01 93.92
66 Day A 53.87 0.38 ND ND 28.4 4.54 ND 90.24
B 39.83 0.23 ND ND 39.81 5.18 ND 88.44
Mean 46.85 0.3 ND ND 3411 4.86 ND 89.34
90 Day A 33.29 0.19 0.12 ND 42.09 11.94 0.13 8935
B 42.43 ND 0.03 ND 36.61 6.37 0.01 85.84
Mean 37.86 0.1 0.08 ND 39.35 9.16 0.07 876
120 Day A 24.78 0.35 ND 0.18 50.245 12.84 ND 91.09
B 30.87 0.43 ND 0.25 45701 11.6 ND 91.35
Mean 27.82 0.39 ND 0.22 47.98 12.22 ND 91.p2
180 Day A 21.88 0.27 1.01 ND 47.13 13.89 ND 86.p9
B 8.19 0.09 0.21 ND 54.99 22.78 ND 87.98
Mean 15.03 0.18 0.61 ND 51.06 18.34 ND 87.04
270 Day A 14.71 0.25 0.06 ND 55.41 20.53 ND 92.p5
B 6.76 0.31 0.15 ND 43.96 31.27 ND 84.6
Mean 10.74 0.28 0.1 ND 49.59 259 ND 88.33
365 Day A 5.01 0.29 0.29 0.08 57.%5 2386 ND 88147
B 4.37 0.95 0.3 0.14 57.04 25.7 ND 92.88
Mean 4.69 0.62 0.3 0.11 578 24.78 ND 90.68
NA = Not Applicable
ND = Not Detected (<0.01% of applied radioactivity)
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Table 8-10: Percentage of applied radioactivity chracterised as ethofumesate and its degradates in

Abington sandy loam soil maintained 25°C and 75% oits water capacity at 33kPa.

Timepoint | Replicate | Ethofumesate | NC20645 | NC8493 | NC9607| NER | CO, | Volatiles | Total
0 Day A 97.18 ND ND ND 0.18 NA NA 98.44
B 94.93 ND ND ND 0.17 NA NA 97.2
Mean 96.06 ND ND ND 0.18 NA NA 97.82
3 Day A 90.81 ND ND ND 2.11 ND ND 95.52
B 90.06 ND ND ND 1.89 | 0.11 ND 94.76
Mean 90.43 ND ND ND 2 0.06 ND 95.14
10 Day A 88.85 ND ND ND 3.43] 0.23 ND 94.83
B 91.41 ND ND ND 2.72| 0.23 ND 95.3
Mean 90.13 ND ND ND 3.08] 0.23 ND 95.3
17 Day A 79.57 ND ND ND 7.96 1.2 ND 93.6L
B 84.88 ND ND ND 3.89| 0.82 ND 92.55
Mean 82.23 ND ND ND 593 1.01 ND 93.08
24 Day A 84.8 0.49 0.18 0.61 5.0 0.62 ND 95.81
B 84.4 0.56 0.29 0.29 1278 0.71 ND 10364
Mean 84.6 0.52 0.23 0.45 898  0.67 ND 9973
45 Day A 69.87 1.58 ND 0.66 1270 145 ND 93.p2
B 61.55 1.01 ND 0.72 214 3.8p ND 92.19
Mean 65.71 1.29 ND 0.69 17.06 2.65 ND 92.86
66 Day A 67.22 0.86 0.22 0.24 1742 181 ND 91/82
B 66.38 0.68 0.21 0.22 1858 2.35 ND 92.176
Mean 66.8 0.77 0.21 0.23 1798 2.08 ND 9229
90 Day A 43.1 0.65 0.15 0.36 32.99 7.47 ND 90442
B 77.62 0.35 ND 1.26 9.52 1l.04 ND 93.82
Mean 60.36 0.5 0.07 0.81 212  4.26 ND 9212
120 Day A 66.86 2.22 ND 0.25 1852 0.2 ND 91.83
B 52.3 1.42 ND 0 29.09 4.83 ND 90.24
Mean 59.58 1.82 ND 0.13 23.81 2.648 ND 90.[79
180 Day A 3131 0.82 ND ND 4042 13.28 ND 89.21
B 49.64 1.87 ND ND 28.68 5.48 ND 90.45
Mean 40.48 1.35 ND ND 345% 9.38 ND 89.83
270 Day A 13.61 0.13 0.18 ND 5241 2236 ND 90.83
B 18 0.59 0.16 ND 51.26 18 ND 91.06
Mean 15.8 0.36 0.17 ND 51.84 20.18 ND 90.95
365 Day A 13.28 0.31 ND 0.13 54.97 23[/3 ND 93.63
B 14.57 0.42 ND 0.12 54.21 20.17 ND 91.98
Mean 13.93 0.36 ND 0.12 5450 21.95 ND 92.81
NA = Not Applicable
ND = Not Detected (<0.01% of applied radioactivity)

Comments RMS

The aerobic transformation of U-phenyl-14C-labektdofumesate was investigated in duplicate indobatof
a sandy loam soil and a loam/silt loam soil. Seiése freshly sampled and pre-incubated upon arat@b°C.
The microbial biomass decreased over time, butstihs 1% TOC at study end.

Soils were treated with ethofumesate at 4.8 mgfarésponding to a field rate of 4.8 kg/ha). Thst
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substance, dissolved in acetonitrile, was appliefwise onto the soil surfaces, and incubated endérk at ca

25°C and 75% of their moisture content at 33 kPackvresults in gravimetric water contents of thgington

and Terling soil of 13.0 % and 21.7 %, respectivéliaximum water holding capacity was not determined

Taking into account default gravimeteric water emt$ for sandy loams and loams (FOCUS, 2000),

corresponds to 48% and 70 % of the maximum watédirg capacity for the Abington and the Terlinglsoi

respectively.

The transformation of ethofumesate was also ingatd in the sandy loam soil maintained at 1.75% water
content for up to one year. The study is geneiallyne with the OECD 307 guideline. However, thbidgton
sandy loam incubated at 1.75% w/w water contenh@ghe further considered as it is considerablpwethe
moisture content required by OECD 307.

Recoveries differed between the Abington sandy laachthe Terling loam/sandy loam. In the Abingtandy

loam, recovery was below 90% only in one out ofi@dividual samples, whereas in the Terling loamdsa

loam seven individual samples were below 90%. Wtmmsidering the replicates’ mean values, recoveag w

below 90% in 4 out of 12 samples in the Terlind.skherefore, results for the Terling soil were lexied.

Main findings:
- Metabolites NC20645, NC8493 and NC9607 consistdidlpw 5% AR.
- Bound residue: 54.59% AR (365 DAT)
- Mineralization: 21.95% AR (365 DAT)

The regulatory endpoints are:

. DTsg DTgo . 2
Soil Model [days] e Chi Squared §°)
Abington (Sandy SFO 137 454 5.82
loam)

Degradation kinetics of the Abington sandy loamda&culated by RMS with KinGUI 2):

Figure 8-1: Kinetic evaluation Abington sandy lo&RO
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Reference: t'C)-Ethofumesate: Aerobic metabolism in a standardail (Speyer 2.2)

Notifier: Taskforce

Author(s), year: Waring, A.R.; (1993)

Report/Doc. number: A83398/ W 156 / M-155666-01-1

Guideline(s): Biologische Bundesanstalt Guidelifst IV, Section 4-1 Stage 1 (December 1986)
GLP: Yes

Deviations:

Validity: Not valid

Status: Previous evaluation in DAR for original epgal / baseline dossier.

Study summary based on previous draft assessnynt re

Materials and Methods
The aerobic transformation of benzéfié-labelledethofumesate (NC8438, purity >98.6%) was investigan
a loamy sand soil in accordance with BBA Guidedng, 1986.

Table 8-11: Physico-chemical characteristics of thievestigated soil.

Soil ocC pH sand silt clay MHC CEC
(%) (%) (%) (%) (%) | (meg/100 g)
Loamy sand 2.5 5.8 82 13 5.1 53 26

The soils were treated with 4.7 mg NC8438/kg (cxpomding to 4.7 kg/ha), applied dropwise on tothefsoil
samples, and incubated in the dark &t@nd appr. 40% of its maximum water holding cayatfCO» and

organic volatiles were trapped in ethanediol, sutjfzthacid and ethanolamine. Duplicate samples waden for

analysis at 0, 10, 30, 60 and 100 days after agjdic. The soil samples were extracted with toluefewed by
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acetonitrile:water (4:1v/v). The radioactivity wagsiantified by LSC and characterised by TLC followeyl
autoradiography.

Results
The recovery of applied radioactivity was 92 - 98%oughout the study. Approximately 68% of applmdent

compound remained unaltered after 100 days. Evaft@@» accounted for 6%, and unextractable residues for

16% of applied radioactivity at the end of the stu@ther identified transformation products were 20645
(max. 2.9% of applied) and NC9607 (max. 3.7% ofliagp. The microbial biomass level was determireed 28
mg microbial C/g soil at the start, and 232 mg oti¢al C/g soil at the end of incubation. The h#H-lof

ethofumesate was determined to 211 da¥<€)(80), assuming first order kinetics.

Comments RMS

The study was conducted according to the Biologidshndesanstalt Guidelines (Part 1V, Section 4ap&tl)
from December 1986. The aerobic transformationesizene-14C-labelled ethofumesate (NC8438, purity
>98.6%) was investigated in a loamy sand soil. Afram the missing bulk density, the soil was well
characterized and microbial biomass comprised 0.9% of the total organic carbon during the study.pre-
incubation is reported. Soils were treated withmg/kg of ethofumesate (corresponding to a fietd od 4.7
kg/ha), applied dropwise on top of the soil sampdesl incubated in the dark at 20°C and approxiiyde
of its maximum water holding capacity. The soil géas were extracted with toluene followed by a mmigtof
acetonitrile and water (4:1v/v). The radioactivitgs quantified by LSC and characterised by TLOfe#d by

autoradiography.

The study duration is 100 days and approximatet 68 the initially applied ethofumesate is stilepent at
study end. Therefore, the full degradation pathefagthofumesate might not have been describedsrsthdy
and a longer duration would be more appropriatadadition, sampling took place only at 5 time psint
(including the time zero sample), which is lessthequired by OECD 307.

The main pitfall in this study, however, is thersige of the soil. Before the experiment, it wasesioutside
for 87 days and not — as required by OECD 307heeireshly processed or kept at 4°C. Such a ltorgge
time might affect the microbial activity of the Band explain the much longer half-life (211 djnpared to
properly processed soils (see Menke (2008), McLau@h012), Hein (2012)).

Therefore, the study is not acceptable.
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Reference: Ethofumesate - Fate and behaviour in d0i

Notifier: Taskforce

Author(s), year: Fischer, H.; (1994)

Report/Doc. number: OFC00004870 / M-352098-01-1

Guideline(s): Biologische Bundesanstalt Guidelifst IV, Section 4-1 Stage 1 (December 1986)
GLP: Yes

Deviations:

Validity: Not valid

Status: Previous evaluation in DAR for original epgal / baseline dossier.

Study summary based on previous draft assessnport re

Materials and Methods
The aerobic transformation of U-pher§G-labelled ethofumesate (radiochemical purity not reported}s wa
investigated in German Standard Soil 2.2 in acamdavith BBA Guidelines IV-4.1, 1986.

Table 8-12: Physico-chemical characteristics of thevestigated soil.

Sall Org.C pH sand silt  clay MWHC CEC
(%) (%) (%) (%) (%) (meq/100 g)
2.2 2.3 5.8 90 n.r. n.r. 44 n.r.

The soils were treated with 1.2 mg as/kg dw, dissbin methanol and applied evenly to the surfdesaoh soll
sample. The samples were incubated in the darkaaR@+2C and 40% of their maximum water holding
capacity.**COp was trapped in KOH-solution. Duplicate samplesentaken for analysis at 0, 8, 15, 32, 63 and
130 days after application. The soil samples weteeted with hexane, methanol and water. The eadiaity

was quantified by LSC and characterised by TLC.

Results

The material balance at the end of the incubagagivien in the table below.

Table 8-13: Material balance of applied“C-ethofumesate after 130 days of incubation in ssilmaintained

in the dark at 21+2°C.

Soil Parent compounc COp Unextractable Total
(%) (%) (%) (%)
2.2 30 27 35 93
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No transformation products were identified in tiod throughout the study, and no unknown fracticoaunted

for more than 3% of applied radioactivity. The Hi of ethofumesate was determined to 43 daysf{dence

interval 5 - 82 days) assuming 1.5 order kinetiggfimme model.

The mean microbial biomass levels were determinegirtmg C/100 g soil pre-application, and 70 mg00/d

soil at the end of incubation.

Comments RMS

The aerobic transformation of U-phenyl-14C-labellettiofumesate (radiochemical purity not reporteds
investigated in German Standard Soil 2.2. The sweése treated with ethofumesate at a rate of 1.Zgn
dissolved in methanol and applied evenly to théaser of each soil sample. The samples were incdbatthe
dark at ca. 20£2°C and 40% of their maximum watddimg capacity. The soil samples were extracteith

hexane, methanol and water. The radioactivity westified by LSC and characterised by TLC.

Although the study is generally well conducted, damental information about the studied soils (fisite

history, previous pesticide use, sampling deptbragie conditions and pre-incubation) are not regh

[(=]

Wi

rt

Moreover, fundamental details on the analyticalcpdures employed for active substance and degoadati

products (purity, limit of quantification, limit aletermination) are not reported.

Therefore, the study was excluded from further marations.

Reference: [Phenyl-UL-14C]ethofumesate (AE B04991:3)ime - dependent sorption in soi
Notifier: Taskforce

Author(s), year: Menke, U.; Telscher, M.; 2008

Report/Doc. number: MEF-08/514 / M-313317-01

Guideline(s): OECD 106 and 307

GLP: Yes

Deviations: Not specified

Validity: Valid

Status: New study.

Is

I. MATERIALS AND METHODS

A. Materials
1. Test Material: [Phenyl-UL**C]Ethofumesate
Radiochemical purity: not specified

22



Ethofumesate Volume 3 — B.8 (AS)

Specific radioactivity: 3.78 MBg mg-1 (102.2 puCi/mg)
2. Soils

The study was carried out using four differentsoilhese soils are representative for agricultusal areas as

required by the guidelines and cover a represemtatinge of physico-chemical properties. All soilsre

sampled freshly from the fields.

Table 8-14: Characterization of soils

Parameter Soil
Laacher Hof Dollendorf 1l | Laacher Hof |Hoefchen Am
AXXa (AX) (DD) Wurmwiese Hohenseh 4a
(WW) (HF)
Geographic location
- city Monheim Blankenheim Monheim Burscheid
- state NRW NRW NRW NRW
- country Germany Germany Germany Germany
Side description Grassland
Soil taxonomic classification (USDA)sandy, mixed, | N/A loamy, mixed, |loamy, mixed,
mesic Typic mesic Typic | mesic Typic
Cambudolls Argudalfs Argudalfs
Texture class (USDA) sandy loam clay loam sandmloa | silt loam
- sand (5m — 2 mm) [%] 71 27 55 31
- silt (2pum — 50um) [%)] 20 42 26 52
- clay (< 2um) [%] 9 31 19 17
pH
- in CaC} (soil/CaC} 1/2) 6.1 7.2 5.4 6.5
- in water (soil/water 1/1) 6.3 7.4 5.6 6.8
- in KCI 5.9 6.9 5.1 6.3
Organic matte¥ [%)] 3.4 8.1 3.3 4.3
Organic carbon [%] 2.0 4.7 1.9 2.5
Microbial biomass [mg microbial
carbon/kg dry soil]
-day 0 649 2925 352 1295
- day 59 370 2046 411 866
- day 120 266 1632 168 664
CEC [meq/100 g] 9.0 20.6 9.6 12.8
55% MWHC 27.2 43.9 33.7 33.7
[g H,O ad/100 g dry soil]
a) calculated: % organic matter = % organic carbdrn/24

CEC

cation exchange capacity

MWHC maximum water holding capacity

N/A
NRW

B. STUDY DESIGN

not applicable or not determined
North Rhine-Westphalia

The test systems were static systems and congiat8@d0-mL Erlenmeyer flasks equipped with trapsdibect
“C0,and volatile organic compounds.

The objective of the present study was to investighe changes of the sorption parameter of ethesate
affected by a preceding aging period under aerodmclitions in four European soils by time-dependemption

experiments. This test was designed in analoghedtiatch equilibrium” — test. The soils incubatath the test
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item were shaken for 24 hours with 0.01 M Ga&iilution. After centrifugation, the distributioffi the test item
between supernatant and soil was determined bysradr5C and HPLC.

In addition, the metabolism and degradation rate®tbofumesate under aerobic conditions in soil ever
investigated. The concentration of the test itemh possible metabolites was determined throughausthdy,
including the formation of volatile products. Matdrbalances were established at each samplingvaitand

the DTgp and DTy values were calculated for each soil.

1. Experimental conditions

The test vessels were incubated under aerobic timmslin a dark climatic chamber at an average &ratpre of
20.7 °C for a maximum period of 120 days. The swilisture was set to about 55% of the maximum water
holding capacity at the beginning of the study amaintained by replenishing the lost water. The elsswere
closed with trap attachments which allowed absomptf volatile compounds, but which were permedbte

oxygen exchange.

2. Sampling

Samples were taken for analysis 0, 1, 3, 7, 1448059, 91, and 120 days after treatment (DAT).

3. Description of analytical procedures

At each sampling date the soil samples were shéde24 hours with 300 mL Caglsolution in order to
measure the time-dependent sorption of the test igubsequently they were extracted by shakingrdient
temperature and microwave with acetonitrile, thtimees with acetonitrile/water (80/20 = v/v), oncethw
acetonitrile and once using microwave extractionabbut 70 °C with acetonitrile/water (80/20 = v/v).
Ethofumesate residues were analyzed and quantifieHIPLC. TLC was used as confirmation method. The

identity of the test item was confirmed by chrongaéphy using the non-labeled reference item.

C. RESULTS AND DISCUSSION

Mass Balance (Total Recovery) and distributionaafioactivity:
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Degradation of product distribution (% of AR) over 120 days aerobic incubation of treated soil (mearfo

two samples)

Soil Compound Days after application
0 7 14 30 45 59 91 120
Laacher Ethofumesate 95.6 95pb 92|17 86.0 713 422.1 | 223 | 16.2| 12.0
Hof Region a 0.3 0.5 0.2 0.2 0.6 0.4 n.d. n.d n.d. n.d.
AXXa Sum of not 0.5 0.5 0.5 0.3 0.3 0.3 0.2 0.2 0.1 0.0
identified peaks
Total extracted| 96.4 | 96.5 | 93.4| 86.5| 723 435 293 22 18. 12.1
radioactivity
“co, na. | 02 | 04 [ 16| 44| 141 210 24 31| 36.0
Volatile n.a. n.d. n.d. n.d. n.d. n.d. 0.1 0.1 0.2 0.1
organics
Non-extractable 1.9 2.5 4.6 9.6 18.5| 36.0 44.8 452 48 47.4
residues
Total recovery | 98.3| 99.1 984 97. 952 936 95924 | 958 | 95.6
Dollendorf Ethofumesate 91.3 89.Y 83j7 73 553.79.72| 19.2 | 9.6 5.0 2.4
Il Region a 2.1 2.4 2.8 3.4 2.5 2.0 n.d. n.d n.d. n.d.
Sum of not 0.4 0.4 0.5 0.4 0.8 0.2 0.1 0.1 n.dl 1.2
identified peaks
Total extracted| 93.8 | 925 | 86.9| 76.7] 59.5 31.8 194 9.7 5. 3.7
radioactivity
“co, na. | 02 | 06 | 24| 77| 1804 261 31 41| 43.1
Volatile n.a. n.d. n.d. n.d. n.d. 0.1 0.1 0.1 0.1 n.g.
organics
Non-extractable 4.4 5.1 8.5 15.0| 24.8/ 38.9 47.7y 49 48, 46.9
residues
Total recovery | 98.2| 97.8 96.0 942 92/0 888 93.91.3 | 955 | 93.7
Laacher Ethofumesate 952 95 880 76.8 598 2918.7 | 13.3| 9.8 8.2
Hof Region a n.d. n.d. n.d. n.d. n.d. n.d. n.d n.d. n.d. n.d.
Wurmwiese | Sum of not 0.4 0.5 0.4 0.4 0.3 0.2 0.1 0.1 0.1 0.1
identified peaks
Total extracted| 95.7 | 95.8 | 88.4( 77.1] 60.1 30.0 188 133 9. 8.3
radioactivity
“co, na. | 03 [ 08 | 27| 69| 1871 276 31 40| 42.6
Volatile n.a. n.d. n.d. n.d. 0.1 0.1 0.1 0.1 n.d. 0.1
organics
Non-extractable 2.1 3.2 6.8 149| 243 422 479 46 42, 445
residues
Total recovery | 97.8| 99.3] 96.0 94. 913 910 94919 | 934 | 954
Hoefchen Ethofumesate 91.0 910 859 769 590 311%.8 | 9.6 4.0 2.4
Am Region a 1.9 1.8 2.0 15 1.9 0.9 n.d. n.d n.d. n.d.
Hohenseh Sum of not 0.5 0.5 0.4 0.4 0.2 0.1 0.1 0.1 n.dl 1.4
identified peaks
4a Total extracted 93.3 | 93.3 | 88.2| 78.7] 61.1 329 169 9.7 4, 34
radioactivity
“co, na. | 02 | 06 | 21| 59| 16,4 255 30. 39 40.9
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Volatile n.a. n.d. n.d. 0.1 0.1 n.d. 0.1 0.1 0.1 0.2
organics

Non-extractable 3.1 3.8 6.7 13.3| 239 412 50.2 51j]1 495 4838
residues

Total recovery | 96.4| 97.31 95.6 94.1 91/0 909 92809 | 93.3| 92.9

n.d. not detected
n.a. not analyzed

Non-extractable and Extractable Residues
Non-extractablé“C-residues increased from 1.9, 3.1, 2.1, and 4.4%afADAT-0 to a plateau of about 50%
from DAT-45 towards the end of the study in thdsséiX, HF, WW, and DD, respectively.

Mineralization :
A high amount of ethofumesate was mineralized®0, indicating the fast and complete degradation of
ethofumesate in soil. The mineralization at DAT-124s in the range of 36.0% (AX) to 43.1% (DD).

Degradation of Test material and Formation of Ti@amsation Products :

The test item was declining from 95.6, 91.0, 954 81.3% AR at DAT-0 to 12.0, 2.4, 8.2, and 2.4%ails
AX, HF, WW and DD, respectively, at the end of #tedy at DAT-120.

Besides CO2, one minor unidentified transformafooduct (Reg a) was detected by HPLC. It appearié&d w

maximum concentrations of 3.4% AR (DAT-7) in soiDDNo other transformation product was detected in
significant amount. The total of unidentified extied radioactivity (sum of not identified peaks)l diot exceed
1.2% AR.

Kinetic evaluation
Soil AX

Figure 8-4: Kinetic evaluation soil AX (SFO)

Chi2 error estimation Measured & Predicted vs. Time
--------------------------------- | . |
Parent Sink ) ! ! ! ! ]
Chil2Err%: 5.1492 NaN s N : : : i i
L i i i i i i
Rinetic Model: sfo sink ® N ! ! ! ! !
5 50 "'""_T_;_":;,"f’:""""’T ‘‘‘‘‘‘‘ CTTTTTTTTYTTTTTTT T
DT
(] [ ~O— I 1
I H | T (] \ (JD
0 H 1 1 H T E—
0 20 40 60 80 100 120
Time
Residual Plot
1
H ] —o Parent | &
1 1 1 | @ l0)
Blmmmmmmmmfmmmmmmme N R — - ¥
2 o ! ' i
_________________________________ g gwi'T T i H h H i
] s 2]
DTS00 and DT90 values & ¢
5 1 1 1 | 1 |
® T

26



Ethofumesate Volume 3 — B.8 (AS)

Figure 8-5: Kinetic evaluation soil AX (FOMC)
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Figure 8-6: Kinetic evaluation soil AX (DFOP)
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Figure 8-7: Kinetic evaluation soil HF (SFO)
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Figure 8-8: Kinetic evaluation soil H

F (FOMC)
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Figure 8-9:

Kinetic evaluation soil H
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Figure 8-10Kinetic evaluation soil WW (SFO)
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Figure 8-11: Kinetic evaluation soil WW (FOMC)
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Figure 8-12: Kinetic evaluation soil WW (DFOP)
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Figure 8-13: Kinetic evaluation soil DD (SFO)
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Figure 8-14: Kinetic evaluation soil DD (FOMC)

Chi2 error estimation Measured & Predicted vs. Time
_____ - - 100
Parent Sink
Chi2Err%:  2.1348 NaN §

Rinetic Model: fome sink g
€ 50
[
Q
c
----- -= - S
: o
Parameter estimation
_________________________________ g
Estimate St.Dev  Prok
14.1271 9.0155
3 20 248 4
Parent_M(0) 6436 " B
Sink M(0 E
Sink M(0) a 0
«»
3
_____ = = (4
4
3ink
NaN
NaN
sink

Figure 8-15:. Kinetic evaluation soil DD (DFOP)
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[ll. CONCLUSION

Ethofumesate degraded fast in all fresh samplés. Sdie high amount of mineralization indicated tioenplete

degradation. One minor metabolite with at maximu#¥@of AR was detected.

Comments RMS

Aerobic degradation of [phenyl-UL-14C] Ethofumesei@s studied in two sandy loam soils, a silt loahand
a clay loam soil for 120 days under aerobic coodgiin the dark at 20.7 °C and 55% max. water hgldi
capacity. In this study, which was designed asna-ilependent sorption study, ethofumesate waseapatithe
nominal rate of 2.680 mg/kg soil. Samples were nae 0, 1, 3, 7, 14, 30, 45, 59, 91, and 120 ddigs a
treatment. At each sampling date the soil sampkae whaken for 24 hours with 300 mL Cagilution in order,

to measure the time-dependent sorption of thetesst Subsequently they were extracted by shakirzgrédpient
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temperature and microwave with acetonitrile/watéxtanes, and the ethofumesate residues were arthzé
quantified by HPLC. TLC was used as confirmationthod. The identity of the test item was confirmed
chromatography using the non-labeled reference. itBme study is well conducted and fully acceptadsea

route and rate of degradation study. No metabaddibes/e 5% AR were detected.

For the AX (sandy loam) and the WW (sandy loam), dmth the FOMC and DFOP models give a sligh
bettery? error than the SFO model. Therefore, the notifiensidered the bi-phasic model as more appropr
Nevertheless, the visual fits are very similar 8O and FOMC and it appears to be justified totheeSFO

model both as modelling and persistence endpoint.

The endpoints are:

Soil Kinetic model DT50 DT90 Chi2 error
[d] [d] [%0]

tly

iate

AX SFO 28.5 94.7 51
HF SFO 194 64.4 3.3
WW SFO 19.7 65.5 5.3
DD SFO 19.1 636 2.0
Reference: [“C]Ethofumesate — Aerobic rate of Degradation in Soi
Notifier: UPL/Agrichem
Author(s), year: Sean P. McLaughlin, M.S. (2012)
Report/Doc. number: Smithers Viscient Study No.458130
Guideline(s): OECD Guideline 307

OPPTS Guideline 835.4100
GLP: Yes

Not applicable to kinetic evaluation
Deviations: None
Validity: Valid
Status: New study.

I. MATERIALS AND METHODS

A. Materials
1. Test Material: [**C U-ring]ethofumesate
Radiochemical purity: > 98% (Determined by Smithers Viscient to be >998).
Specific radioactivity: 55 mCi/mmol (426,476 dpm/ug)
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Lot No.:

2. Test Material:
Purity:
CAS No.:

Lot No.:

Further relevant properties:

3. Test Material (reference R):

11BLY014
ethofumesate
99.5%
26225-79-6
SZE6128X
None

2,3-dihydro-2-hydroxy-2,3-dimethylbenzofuran-5-yl

methanesulphonate

Code: NC 8493
Purity: 99.8%
CAS No.: 26322-82-7
Batch No.: EPP/VMV/ 358A
Further relevant properties:  None
4. Soils: The test soils were from Fislis and Montesquieraiiee), Horn and Sevelen (Switzerland).

None of the soils had knowingly received pesticaghplications in the last 3 years. All soils

were collected from the top 20 cm and passed thr@ug-mm sieve to assure uniformity. Soil

characterisations are presented in the tables below
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Table 8-15: Characterization of soils

Soil Property Fislis Horn Montesquieu Sevelen
Soil type (USDA) Silt Loam Loam Clay Sandy Loam
Sand [%] 11.89 41.87 16.67 54.61
Silt [%] 62.84 34.92 38.40 37.36
Clay [%] 25.27 23.21 44.93 8.03

Bulk density disturbed

/] 1.39 1.41 1.57 1.37
pH [CaCl] 6.82 7.23 7.37 7.51
E;":;%’I‘/Z'E/flcg‘gggg] Capacity 25.15 23.24 21.93 7.26
Field moisture

PF 1.0 [%] 62.24 60.99 57.45 47.43
PF 2.0 [%] 42.56 38.72 38.39 32.76
PF 2.5 [%)] 35.45 33.69 31.70 23.58

Table 8-16: Soil microbial biomass

Interval Soil microbial biomass Percent(;glcc;rganlc €| Microbial biomass
[mg C/100 g soil] [%] [% of SOC]
Fislis Soil
Post-handling 36.3 2.0 1.82
Start of incubation 27.0 2.1 1.29
End of incubation 23.3 2.2 1.06
Horn Soil
Post-handling 67.9 2.7 2.52
Start of incubation 74.8 2.7 2.77
End of incubation 87.2 2.8 3.11
Montesquieu Soil
Post-handling 40.5 2.0 2.02
Start of incubation 35.3 1.8 1.96
End of incubation 36.9 2.3 1.61
Sevelen Soil
Post-handling 36.9 3.1 1.19
Start of incubation 33.2 3.2 1.04
End of incubation 35.9 3.2 1.12
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B. STUDY DESIGN
1. Experimental conditions

The aerobic transformation of Ethofumesate in @b studied with labelled Ethofumesate at the oht&.0

mg/kg soil, equivalent to 1.0 kg/ha.

Samples of collected and sieved soil, equivaled® g dry weight of soil, were filled into glagst vessels and
adjusted to a pF range of 2.5 with purified reageater. The test vessels were dosed with the 0/ining
[**Clethofumesate isotopically-diluted stock soluttonobtain a soil concentration of approximately fig'g.
The soils were further well mixed and solvent wagg time to evaporate prior to attaching to thet et up.
Aerobic test vessels were aerated continuously ytirated air. The aerobic soil test systems wéaeed on

volatile trapping trains.

Stock solution of the radiolabelled form of thettggbstance was combined with non-radiolabeledfithesate
stock solution and brought to final volume of 10Q mith acetone and water. Samples were incubatathik

environmental chamber at 20 + 2°C for an incubapieriod of 62 days.

2. Sampling

Duplicate samples were taken on 0, 3, 7, 14, 28p#@5) and 62 days. Volatile traps for thé&]ethofumesate

—treated soils were analysed by LSC at each sagipiiarval, except on day 0.

3. Description of analytical procedures

The soil samples were processed and analysed iratedafter sampling. Samples were extracted wii rhL
of 0.01 M CaC] using a shaker table at approximately 150 rpnafiproximately 24 hours. Samples were then
extracted by centrifugation and analysed by LSQ &ktraction procedure was repeated up to threestimith
acetonitrile/water 80/20, (v/v, 3 x 100 mL) usiritaker table at 200 rpm for 30 min. If < 5% AR wasavered

no further extractions were conducted.

The organic extracts were pooled for each sampdeaaportion concentrated under reduced pressurg @si
rotary evaporator (using minimal heating). The ssmmere transferred to graduate centrifuge tutssgu
acetonitrile/water 1/2 (v/v). Duplicate 0.1 mL ala@s were analysed by LSC. The recovery was, exoephe
occasion, at least 90% AR. The extract was analpgddPLC/RAM (Phenomenex Luna C18(2), 250 x 4.6 mm,
5 pm) to quantify TC]Ethofumesate and degradation products. The soihd residues were analysed by
combustion and volatile organic traps were radiagag directly by LSC. Identification of the transfation

products was done by co-chromatography with refe¥estandards and confirmed using TLC.
Il. RESULTS AND DISCUSSION

A. MASS BALANCE
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Average mass balance ranged from 96.2 to 110.4%oARhe samples tested over the course of the §2-da

study.

Table 8-17: Distribution of radioactivity (% AR, average of duplicate samples) following 62 days of

incubation in the dark at 20°C under aerobic conditons

Day | CaCl, | Extractables Bound Yco, VOC bMass
alance
Fislis soil
0 16.7 84.5 9.2 NA NA 110.4
3 11.3 74.7 17.7 NA NA 104.9
7 9.6 66.2 27.6 4.2 <0.01 107.6
14 7.4 51.1 41.0 10.0 ND 109.5
28 3.4 29.3 56.7 20.7 <0.01 110.2
45 1.7 13.4 62.7 28.1 <0.01 106.0
62 1.3 8.1 63.7 31.6 ND 104.7
Horn soil
0 14.0 83.8 105 NA NA 108.3
3 8.0 69.4 25.4 NA NA 105.5
7 6.7 60.3 34.6 6.0 ND 107.7
14 4.1 33.7 54.4 17.0 <0.01 109.1
28 1.3 11.7 68.3 28.9 ND 110.3
45 0.8 5.1 57.1 39.7 ND 102.8
62 0.7 4.3 60.2 45.0 ND 110.2
Montesquieu soil
0 22.3 75.4 11.9 NA NA 109.6
3 12.7 65.6 17.2 NA NA 96.2
7 12.7 65.2 24.8 2.8 <0.01 105.6
14 10.3 54.4 36.2 7.3 <0.01 108.2
28 5.5 33.6 51.7 15.7 <0.01 106.5
45 2.5 18.7 57.0 25.2 0.01 103.4
62 1.9 10.8 60.3 31.5 ND 104.5
Sevelen soil
0 28.3 71.9 8.7 NA NA 108.9
3 17.9 64.9 195 NA NA 104.2
7 14.6 53.5 30.5 6.2 <0.01 104.8
14 10.4 39.8 45.0 11.4 <0.01 106.6
28 3.9 16.1 64.9 23.7 0.01 105.6
45 2.1 8.0 60.8 33.1 ND 104.0
62 1.5 4.8 64.0 36.4 ND 106.7

NA: not applicable, traps were not evaluated on@ay
ND: not detectable
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B. BOUND AND EXTRACTABLE RESIDUES

Extractable radioactivity decreased during the liation period. The amount of non-extractable ressdu
after CaCJ and acetonitrile/water extractions increased dutie study reaching a maximum of between

60.2 and 64% AR after 62 days.

C. VOLATILIZATION

The radioactivity in the 1 M KOH traps accounted fmetween 31.5 and 45% AR after 62 days.
Negligible radioactivity was detected in the etmgdeglycol volatile traps for all soils after 62 dagf

incubation.

D. TRANSFORMATION OF PARENT COMPOUND

The amount of Ethofumesate rapidly decreased viitte tdue to its degradation. Immediately after
treatment (time 0), the parent compound represdrgédeen 94.6 and 99.6% AR, decreasing to between
33.8 and 60.5% AR after 14 days and to betweea2d818.8% AR after 45 days. After 62 days it almost

disappeared, representing less than 9% AR.

No major transformation products were detectedirguincubation several minor regions of radioatyivi
were observed in some of the chromatograms. Howévetll cases, individual peaks represented less
than 5% AR and were not considered further, exaephe case where an 18-minute peak representing
3% AR (single replicate) co-chromatographed with thference standard NC 8493 (i.e. 2,3-dihydro-2-
hydroxy-3,3-dimethyl benzofuran-5-yl methanesulpdtei.
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Table 8-18: Distribution of [14C]ethofumesate and ratabolites in Fislis soil, as percent of applied
radioactivity, during the aerobic soil transformation study with [14C]ethofumesate
Table 9. Distribution of [“(']ethofumesate and metabolites in Fislis soil, as percent

of applied radioactivity, during the aerobic soil transformation study with
[“C]ethofumesate.

% of Applied Radioactivity in the Total System

Sa;’;i‘:m [“ClEthofumesate  Polars ~15min ~19min ~2lmin  ~6min  \gao  Others
Day 0-21 101.0 ND 0.4 0.4 ND ND ND ND
Day 0-22 082 ND 12 11 ND ND ND ND
Day 3-1 83.0 ND 05 15 ND ND ND ND
Day 3-20 86.4 ND 03 04 ND ND ND ND
Day 7-2 73.0 ND 0.9 05 ND ND ND 03
Day 7-19 743 ND 0.4 22 ND ND ND ND
Day 14-3 517 ND 11 14 ND ND 32 ND
Day 14-18 58.1 ND 11 0.4 ND ND ND ND
Day 28-4 312 ND 03 13 ND 0.1 ND 03
Day 28-17 200 ND 0.4 12 ND 03 ND 05
Day 45-6 135 ND 08 0.6 ND ND 09 05
Day 45-7 0.6 ND 08 1.0 17 03 ND 07
Day 62-13 6.6 04 11 0.7 ND 02 ND 0.4
Day 62-14 64 05 12 0.9 ND 02 ND 05

Table 8-19: Distribution of [14C]lethofumesate and ratabolites in Horn soil, as percent of applied

radioactivity, during the aerobic soil transformation study with [14Clethofumesate

% of Applied Radioactivity in the Total System

Sal]z;l‘eID [“C]Ethofumesate Polars  ~15min  ~19 min ~6min ~ ~22min  Others
Day 0-49 96.7 ND ND 05 ND ND ND
Day 0-50 98.0 ND 03 02 ND ND ND
Day 3-29 763 ND 0.4 04 03 ND ND
Day 3-48 752 ND 0.4 14 03 ND ND
Day 7-30 777 ND 0.4 05 ND ND ND
Day 7-47 525 ND 14 12 04 ND ND
Day 14-31 363 ND 11 12 0.6 ND 1.0
Day 1446 312 ND 0.9 11 08 ND 13
Day 28-38 91 03 0.7 11 03 ND 11
Day 2845 96 05 0.7 13 0.2 ND 11
Day 40-34 31 0.7 08 11 03 ND 0.5
Day 40-42 24 0.6 0.7 11 0.2 13 ND
Day 62-40 28 0.7 04 0.7 0.1 ND 04
Day 62-43 22 0.6 04 05 ND 08 04
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Table 8-20: Distribution of [14C]ethofumesate and ratabolites in Montesquieu soil, as percent of aped

radioactivity, during the aerobic soil transformation study with [14CJethofumesate

% of Applied Radioactivity in the Total System

s«.ﬁfim [*C]Ethofumesate Polars ~15 min ~19 min ~6 min ~22 min Others
Day 0-77 96.0 ND 20 0.6 ND ND ND
Day 0-78 932 ND 1 B4 20 ND ND ND
Day 3-57 711 ND 13 03 ND ND 02
Day 3-76 828 ND 0.6 04 ND ND ND
Day 7-58 774 ND 12 04 ND ND 23
Day 7-75 713 ND 1.6 1.6 ND ND ND
Day 14-59 61.5 ND 02 12 03 20 ND
Day 14-74 594 ND 1.7 1.5 ND 15 ND
Day 28-60 365 ND 05 0.5 03 ND 03
Day 28-73 380 ND 09 12 0.1 ND ND
Day 45-66 194 04 08 14 ND ND 04
Day 45-68 16.5 0.5 1.1 1.6 ND ND 03
Day 62-64 929 03 03 10 02 0.6 04
Day 62-71 1.7 0.6 02 37 02 ND 02

Table 8-21: Distribution of [14C]ethofumesate and ratabolites in Sevelen soil, as percent of applied

radioactivity, during the aerobic soil transformation study with [14C]ethofumesate

% of Applied Radioactivity in the Total System

Smg;{e’ p  [“ClEtofumesate  Polas -15min  ~19min igoo  ~6min  ~22min  Others
Day 0-105 1004 ND ND ND ND ND ND 06
Day 0-106 077 ND 08 ND ND 10
Day 3-85 785 ND 05 06 ND 03 ND 10
Day 3-104 841 ND ND 05 ND ND ND ND
Day 7-86 655 ND 04 05 ND 01 ND ND
Day 7-103 6738 ND 04 12 ND 01 ND \D
Day 14-87 426 ND 07 11 ND 04 10 ND
Day 14-102 407 ND 15 11 ND 09 16 ND
Day 28-88 164 ND 07 13 ND 05 ND 03
Day 28-101 180 ND 07 0.9 ND 04 ND 08
Day 4091 50 04 14 10 ND 08 ND 05
Day 40-03 50 04 09 11 13 06 ND 09
Day 62-92 27 06 08 06 02 03 ND 1.0
Day 62-08 26 05 08 06 04 06 ND 07
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Figure 8-16: Kinetic evaluation Fislis soil (SFO)

Residuals:
Experiment 1 (SFO) ,3 1
Fit step: Final F
Graphical Summary: 3 - L
: B .
% 100§ []
L 20 - Ll
0 -
. 1.
20 0 0 L]
—— o .
Estimated Values:

Parameter Value o Prob. >t Lower CI Upper C1I
Parent 0 9887 124 5.037E-18 96.16 101.6
k_Parent 0.04342 0.001399 3.925E-13 0.04037 0.046

xz
Parameter Error % Degrees of
Freedom
All data 2.191 5
Parent 2.191 5
Decay Times:
Compartment DT30 (days) DT90 (days)
Parent 15.96 53.03
Figure 8-17: Kinetic evaluation Fislis soil (FOMC)
Residuals:
- [
Experiment 1 (FOMOC) i_:;
Fit step: Final % 4+ .
Graphical Summary: -
servation: and Fitted Model: ] i
n
. . @ ol
.
T e
T - Time (days)
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Estimated Values:
Parameter Value o Prob. >t
Parent_0 98.87
alpha 3.287E+06
beta 7.571E+07

xz
Parameter Error % Degrees of
Freedom
All data 2366 -
Parent 2.366 <

Decay Times:

Note: Errors and T-test values could not be calculated because the covanance matnx could not be created.

Compartment DTS0 (days) DT90 (days)
Parent 1596 53.03
Figure 8-18: Kinetic evaluation Horn soil (SFO)
Residuals:
Experiment 1 (SFO) °_§ N =
Fit step: Final ”:
Graphical Summary: = o7
3 - !
. . '
B Obervaiom —Fa o - Time (days)
Estimated Values:

Parameter Value o Prob. >t Lower CI Upper CI
Parent 0 98.08 3.696 2.512E-12 90.03 106.1
k_Parent 0.0738 0.006823 7.619E-08 0.0585%4 0.089

xz
Parameter Error % Degrees of
Freedom
All data 6.172 5
Parent 6.172 5
Decay Times:

Compartment DT30 (days) DT90 (days)

Parent 9392 312

40




Ethofumesate

Volume 3 — B.8 (AS)

Figure 8-19: Kinetic evaluation Horn soil (FOMC)

Concentration (%)

Residuals:

Residual (%)

W Observations — Fit

Estimated Values:

Parameter

Value

Prob. >t

Parent 0

98.08

alpha

4 83E+07

beta

6.545E+08

Note: Errors and T-test values could not be calculated because the covanance matnx could not be created.

xz
Parameter Error % Degrees of
Freedom
All data 6.669 4
Parent 6.669 4
Decay Times:
Compartment DT50 (days) DT90 (days)
Parent 9.392 312

Time (days)
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Figure 8-20: Kinetic evaluation Montesquieu soil (80)

Residuals:
g’l] -
Experiment 1 (SFO) 'T";j [ ]
Fit step: Final - [
Graphical Summary: O 20 [ )
Obsery: ms and Fitted Model: n L
g - -
104
b L]
= Chuervaioms —— e - Time (days)
Estimated Values:
Parameter Value o Prob. >t Lower CI Upper CI
Parent 0 92.16 2223 1.256E-14 87.31 97
k_Parent 0.03398 0.002148 1.059E-09 0.0293 0.039
xz
Parameter Error % Degrees of
Freedom
All data 4787 5
Parent 4787 "
Decay Times:
Compartment DT30 (days) DT90 (days)
Parent 204 67.77
Figure 8-21: Kinetic evaluation Montesquieu soil (BMC)
Residuals:
= 7 L]
B 100 -4 %
< 3 "
: .
B %0
5 - L] 20 40 - 60
z = u .
- 60 - -
5]
20 H 104
L]
3 P P
Time (days) -1 Time (days)
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Estimated Values:
Parameter Value o Prob. >t
Parent_0 92.16
alpha 5.2E+06
beta 1.53E+08

xz
Parameter Error % Degrees of
Freedom
All data 5.17 4
Parent 5.17 -

Decay Times:

Note: Errors and T-test values could not be calculated because the covanance matnx could not be created.

Compartment DTS0 (days) DT90 (days)
Parent 204 67.77
AAdAditianal Qraticticc
Figure 8-22: Kinetic evaluation Sevelen soil (SFO)
Residuals:
- 5
Experiment 1 (SFO) c;
Fit step: Final '_? 5]
o

Graphical Summary:
Observations and Fitted Model:

1204

100

Concentration (%)

0]

0]

Time (days)

Time (days)
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Estimated Values:

Parameter Value o Prob. >t Lower CI Upper CI
Parent_0 99.2 1.632 1.298E-16 95.64 102.8
k_Parent 0.05951 0.002428 6.413E-12 0.05422 0.065

xz
Parameter Error % Degrees of
Freedom
All data 3413 5
Parent 3413 5
Decay Times:
Compartment DT30 (days) DT90 (days)
Parent 11.65 38.69
Figure 8-23: Kinetic evaluation Sevelen soil (FOMC)
Experiment 1 (FOMC) Residuals:
Fit step: Final g
Graphical Summary: <
Obzervation: and Fitted Model: g . L
‘z 1204 é
§ i o
";: s04 -
"o e Time (days)
Estimated Values:
Parameter Value o Prob. >t
Parent 0 99.2
alpha 9.347E+08
beta 1.571E+10

1
Parameter Error % Degrees of
Freedom
All data 3.684 4
Parent 3.684 -
Decay Times:
Compartment DT30 (days) DT90 (days)

Note: Errors and T-test values could not be calculated because the covanance matnx could not be created.
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Table 8-22: Calculated DEy and DTg for Ethofumesate

Soil Model [5;;350] [5;550] Chi Squared )
Fislis (silt loam) SFO 16.0 53.0 2.19
Horn (loam) SFO 9.4 31.2 6.17
Montesquieu (clay) SFO 20.4 67.8 4.79
Sevelen (sandy loam) SFO 11.7 38.7 3.41
Ill. CONCLUSION

The aerobic transformation ot*Clethofumesate in soil was assessed in four repi@thee European soils
(Fislis, Horn, Montesquieu and Sevelen soils) sraperature 20 + 2°C continuously incubated indhek for
62 days. Average material balance ranged from @6120.4% AR over the course of the 62-day study.

The half-life of Ethofumesate in soil test systawmnsged from 9.4 to 20.4 days (SFO).

Ultimate degradation was observed by the formatibHCO, over the course of the 62-day study. Evidence of
primary biodegradation was observed fdfC]ethofumesate in the aerobic soil test sampledy @minor
fractions representing less than 5% AR were dedeiteall soils. The highest fraction was identifiad NC
8493.

The study demonstrated thdfG]ethofumesate degraded rapidly in soil under aerobnditions, mainly to

bound residues and carbon dioxide.

Comment RMS

The aerobic degradation dfC]Ethofumesate was studied in four soils (silt lpdmam, clay and sandy loam

=~

for 62 days in the dark at 20 = 2°C, and moistanel of pF 2.5. Ethofumesate was applied to 100ig|s
aliquots at the rate of 1.0 mg/kg, corresponding tmaximum field rate of 1 kg/ha soil. Samples winst
extracted with 100 mL of 0.01 M CaCl2 using a shakble at approximately 150 rpm for approximatedy

hours. Samples were then extracted by centrifugatdiod analysed by LSC. The extraction procedure |was

repeated up to three times with acetonitrile/w&@eR0, (v/v, 3 x 100 mL) using shaker table at g@@ for 30
min. The extract was analysed by HPLC/RAM. Ideatifion of the transformation products was done doy|c
chromatography with reference standards and coefirasing TLC.

The study is considered fully reliable.

The endpoints are:

DTsg DTg Chi Squared

Soil Model
[days] [days] o)
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Fislis (silt loam) SFO 16.0 53.0 2.19
Horn (loam) SFO 9.4 31.2 6.17
Montesquieu (clay) SFO 20.4 67.8 4.79
Sevelen (sandy loam SFO 11.7 38.7 3.41
Reference: [*“C]Ethofumesate: Aerobic degradation in nine Europea soils at 20°C in the dark.
Noatifier: UPL/Agrichem
Author(s), year: Hein, W. (2012)
Report/Doc. number: Study No. AS231
Guideline(s): OECD Guideline 307
GLP: Yes
Not applicable to kinetic evaluation
Deviations:
Validity: Valid.
Status: New study.

l. MATERIALS AND METHODS

A. MATERIALS
1. Test Material: [C 14-U-ring]Ethofumesate
Radiochemical purity: > 97% (HPLC)
Specific radioactivity: 55 mCi/mmol (7.11 MBg/mg)
Study No.: 11BLYO014-repeat
2. Test Material: Ethofumesate
Purity: 99.6% (HPLC)
CAS No.: 26225-79-6
Batch No.: SZBB091XV

Further relevant properties:  None

3. Sails: The test soils were freshly sampled from fielésiin Germany, UK, North France, Austria,
Spain and Italy. No Ethofumesate was used in tfiekts at least 3 years before sampling. All
soils were collected from the top 20 cm and pasisenigh a 2-mm sieve to assure uniformity.

Soil characterisations are presented in the tdis&swy.
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Table 8-23: Characterization of soils

Soil No. 1 2 3 4 5
Soil name / Origin Muf3bach, Lufa 5M, Lufa2.2, UK1, United UK2, United
Germany Germany Germany Kingdom Kingdom
Soil type (USDA) Loam Sandy loam Loamy sand Clagnto Sandy loam
Clay [%] 16.4 10.4 6.5 375 12.3
Silt [%6] 37.9 354 14.3 28.6 17.9
Sand [%)] 45.7 54.2 79.2 33.9 69.8
Org. Carbon [%)] 1.00 1.05+0.20 1.87£0.20 2.46 .102
pH [CaCl] 7.21 7.3+0.1 55+0.2 6.8 6.83
ggg‘a’gigx[‘;::gﬂl%o g D 14.9+2.9 9.940.7 ND ND
;zi(ljyoisture during 20.0 176 230 29.1 19.9
pF 2.0 [Vol-%)] 37.75 29.39 23.11 43.01 21.24
WHCiax [0/100 g] 39.99 35.12 46.08 58.19 39.87
Table 8-24: Characterization of soils
Soil No. 6 7 8 9
Soil name / Origin North France Austria Spain Italy
Soil type (USDA) Loam Silt loam Silt loam Loam
Clay [%] 15.6 215 25.8 20.3
Silt [%6] 39.7 57.7 56.6 35.8
Sand [%)] 44.7 20.8 17.6 43.9
Org. Carbon [%] 1.02 1.53 1.12 3.69
pH [CaC}] 7.41 7.14 7.38 7.04
[Cr:ﬁgg/nl cI)E(;(((‘::]rfange Capacity 28.64
Soil moisture during study 20.1 25.1 22.2 26.3
pF 2.0 [Vol-%)] 30.82 42.07 37.50 32.21
WHCiax [0/100 g] 40.24 50.27 44.43 52.69

ND...not determined
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Table 8-25: Soil microbial biomass (mean values)

Soil | Days after Untreated Ref. item in solvent Solvent only Microbial biomass

No. |treatment [mg C/100 g soil]| [mg C/100 g soil] | [mg C/100 g soil] [% of OC]

1 0 35 - - 35
84 26.6 31.2 40.5 2.7

9 0 20.1 - - 1.9
84 18.2 22.5 224 1.7

3 0 35.7 - - 1.9
84 29.7 28.2 27.4 1.6

4 0 32.2 - - 1.3
84 38.1 55.2 59.4 15

5 0 49.8 - - 2.4
84 35.3 445 56.9 1.7

6 0 35.1 - - 3.4
84 45.1 50.9 51.8 4.4

7 0 73.1 - - 4.8
77 59.2 67.4 75.7 3.9

8 0 50.9 - - 4.5
77 49.8 58.9 56.3 4.4

9 0 67.1 - - 1.8
77 58.6 83.2 80.2 1.6

B. STUDY DESIGN

1. Experimental conditions

The target rate of Ethofumesate was set to 50.@qrgest system (100 g dry weight aliquots of fresii),
equivalent to 500 g a.i./ha.

Samples of collected and sieved soil, equivaleritd® g dry weight of soil, were filled into Erlenyes flasks
and adjusted to 45-50% of WH& by addition of water. The test vessels were tebatdividually with aliquots

of 952 pL (soils 1-6) and 961 pL (soils 7-9) copasding to 50.02 and 50.04 pg test item, respdygtivéhe
soils were hand shaken and solvent was given tinevaporate and the water content was then adjtsteo%o
WHC,..x Except for time-zero vessels, vessels were closighl a trap and introduced in the temperature
controlled chamber at 20 + 2°C.

2. Sampling

Samples were taken on 0, 3, 7, 14 (or 15), 28n607& (or 84) days and additionally after 120 daysoil 4.
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3. Description of analytical procedures

Samples were extracted with 100 mL of 0.01 M Gatbree times with 100 mL acetonitrile/water (4) and
one time under reflux conditions with the same sotv The CaGlextracts and the pooled organic extracts were

then submitted for LSC and radio-HPLC analyses.

The volatiles were trapped in the soda lime tragcaiment. The trapped volatiles were measured 16y &8l an

identification via precipitation with Ba(OkBwas performed.

The non-extractable radioactivity was measureddmtustion followed by radio assay.

Il RESULTS AND DISCUSSION

A. MASS BALANCE

The material balance from all the individual tesssels ranged between 92.0% and 101.2% AR. The mean

recovery of radioactivity ranged from 96.3 to 98.AR for all soils.

49



Ethofumesate Volume 3 — B.8 (AS)

Table 8-26: Distribution of applied radioactivity (% AR)

Room Reflux- Mass
Day| CaCl, |temperature . “co, | NER [**C]Ethofumesate n.i.
extraction extraction balance

Soil 1 (Germany)

0 | 29.86 62.21 n.m. n.m. 4.98 97.04 91.12 0.95

3 | 23.30 66.60 1.65 0.32 5.77 97.64 90.39 1.16

7 | 19.45 60.63 2.60 1.56 13.33 97.58 80.52 2.16
14 | 13.72 44 .44 2.28 6.14 29.23 95.81 57.57 2.87
28a| 7.17 25.02 2.02 15.47 45.76) 95.41 31.93 2.28
28b| 6.94 24.24 1.80 14.91 47.33 95.22 30.08 2.90
50 | 2.78 10.20 1.50 27.9¢ 55.71 98.25 10.79 3.69
84 | 1.77 4.98 111 34.58 53.54 95.99 4.92 2.94
Soil 2 (Germany)

0 | 34.52 60.04 n.m. n.m. 2.84 97.4( 92.38 2.18

3 | 27.37 61.22 1.61 0.80 6.40 97.4 88.53 1.67

7 | 22.05 56.54 1.86 3.37 13.71 97.54 79.25 1.20
14 | 14.48 41.18 2.01 10.18 27.6( 95.4p 55.43 2.24
28a| 5.92 19.32 1.72 20.49 45.85 93.3( 24.68 2.28
28b| 6.20 19.78 1.56 23.13 45.99 96.64 25.53 2.01
50 | 2.00 6.96 1.07 37.64 50.7(¢ 98.39 6.41 3.62
84| 1.33 4.04 111 42.81 48.47 97.76 3.70 2.78
Soil 3 (Germany)

0 | 17.00 77.69 n.m. n.m. 3.78 98.41 94.45 0.24
3 | 10.93 76.37 1.70 1.60 7.41 98.01 88.22 0.78

7 8.09 67.84 2.34 4.82 14.53 97.62 78.00 0.27
14 | 4.63 41.37 2.50 17.13 30.61 96.25 44.48 4.02
28a| 1.18 18.21 2.19 35.75 39.89 97.22 20.01 1.57
28b| 1.01 16.60 2.09 36.35 40.25 96.31 17.85 1.85
50 | 0.35 7.80 1.15 50.87 40.88 101.05 6.93 2.37
84| 0.28 5.16 1.06 54.24 39.26 100.51 4.69 181
Soil 4 (UK)

0 | 15.21 59.74 16.48 n.m. 6.91 98.38 90.75 0.68
3 | 10.25 64.92 13.66 0.54 8.84 98.22 97.88 0.95

7 8.48 58.53 10.20 2.18 8.08 97.47 76.15 1.06
14 | 5.78 44.25 10.98 8.08 27.27 96.3b 59.69 1.32
28a| 3.45 32.16 6.73 15.84 37.68 95.84 41.34 1.00
28b| 3.13 27.77 8.73 17.10 38.47 95.19 38.77 0.86
50 | 1.33 14.99 6.28 29.64 44.78 97.06 21.97 0.63
84| 0.75 9.67 8.66 36.07 45.72 100.92 17.95 1.13
120| 0.56 6.26 3.02 41.61 43.99 95.43 8.83 1.01
Soil 5 (UK)

0 | 17.27| 7858 nm | nm| 265 98.50 93.98 1.87
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Room Reflux- | 14 Mass 14 .

Day| CaCl, |temperature i CO, NER [*"C]Ethofumesate n.i.

extraction extraction balance
3 | 12.92 78.60 1.53 0.46 5.46 98.97 92.04 1.01
7 | 10.80 72.52 1.52 1.63 11.96 98.438 83.23 1.61
14| 8.82 56.22 2.09 5.45 24.97 97.54 62.92 4.21
28a| 8.71 41.70 1.82 10.24 35.91 98.38 47.79 4.44
28b| 5.47 34.13 1.39 13.47 43.78 98.24 37.18 3.81
50 | 2.62 17.99 1.61 23.5( 52.45 98.16 20.12 2.10
84 [ 1.60 9.24 1.14 29.37 57.73 99.08 9.55 2.43
Soil 6 (N-France)
0 | 29.73 58.76 1.54 n.m. 2.01 92.04 89.12 0.91
3 | 21.74 66.64 1.91 0.80 6.70 97.78 88.79 1.50
7 | 16.41 61.63 2.06 3.82 14.29 98.22 78.93 1.17
14 | 10.29 39.90 2.19 11.09 31.64 95.11L 48.19 4.19
28a| 4.01 17.71 1.56 24.42 47.19 94.88 19.97 3.31
28b| 3.50 16.63 1.55 25.33 48.71 95.72 18.82 2.86
50 [ 1.26 5.92 1.15 41.03 49.04 98.39 5.62 2.71
84 | 0.94 3.93 1.10 45.25 47.29 98.51 3.74 2.23
Soil 7 (Austria)
0 | 21.19 72.54 2.52 n.m. 2.45 98.7( 94.71 1.54
3 | 15.99 68.01 5.18 0.65 8.35 98.19 87.39 1.79
7 | 12.69 59.07 2.37 3.08 19.57 96.78 70.07 4.06
15| 751 34.19 3.63 11.31 38.61 95.25 42.20 3.13
28a| 3.03 15.00 2.98 22.93 51.07 95.02 17.94 3.07
28b| 3.69 16.77 3.37 21.10 50.71 95.64 20.44 3.39
50 [ 1.18 5.92 1.39 35.79 53.62 97.84 6.49 2.00
77 | 1.00 3.82 1.02 39.29 50.99 96.138 3.69 2.15
Soil 8 (Spain)
0 | 25.95 68.69 2.45 n.m. 1.84 98.91 96.05 1.05
3 | 20.07 62.08 8.18 0.51 7.70 98.54 85.97 4.36
7 | 16.59 63.02 2.88 2.48 13.15 98.12 79.90 2.59
15| 10.38 40.88 5.06 8.94 30.02 95.29 52.72 3.60
28a| 5.43 21.17 5.69 18.46 43.44 94.19 30.16 2.13
28b| 5.36 22.38 5.07 18.71 43.60 95.12 30.93 1.88
50 [ 1.92 10.14 2.85 31.19 50.01 96.05 12.50 2.41
77| 1.10 6.24 1.54 39.04 48.81 96.74 7.17 1.71
Soil 9 (Italy)
0 | 16.84 77.75 1.89 n.m. 2.88 99.3¢ 95.42 1.06
3 | 12.82 74.48 2.25 0.87 8.48 98.9 88.73 0.82
7 | 10.66 61.69 2.22 3.63 19.81 98.00 71.30 3.27
15| 6.11 34.69 1.93 13.14 39.14 95.02 40.26 2.47
28a| 2.15 12.65 1.28 27.82 52.46 96.3¢ 13.97 2.11
28b| 2.08 11.83 1.20 28.05 53.46 96.63 12.79 2.32
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Room Reflux- Mass
Day| CaCl, |temperature . “co, NER [**C]Ethofumesate n.i.
. extraction balance
extraction
50 | 0.96 4.60 0.98 38.84 53.73 99.1 4.83 1.71
77 0.84 3.04 0.74 45.63 50.90 101.1% 3.16 1.46

n.m.: not measured
NER: not extracted radioactivity / other volatilesre below 0.1%

n.i.: not identified metabolites

B. BOUND AND EXTRACTABLE RESIDUES

Extractable radioactivity decreased continuouslyh@ course of the study. The non-extractable eadiaity
increased over the incubation period reaching batva9.26 and 57.73% AR at the end of the incubateiod
(77 or 84 days). For soil 4, 43.99% AR was deteediito be NER on 120 days after treatment (DAT).

C. VOLATILIZATION

For all soils significant mineralisation was detéred. Quantities of*CO, on the last sampling date (DAT 77 /
84) varied between 29.32% and 54.24% AR and fdrdsoh DAT 120 41.61% AR was determined to'f@0,.
Other volatile radioactivity apart froMCO, never exceeded 0.1% AR.

D. TRANSFORMATION OF PARENT COMPOUND

The amount of Ethofumesate continuously decreased the incubation period. Immediately after treamn
(DAT 0) the parent compound represented more tida BR (except for soil 6 with 89.1% AR), decreasing
between 44.48% and 62.92% AR after 14 days (se@¥ dr between 40.26% and 52.72% AR after 15 days
(soils 7-9). At the end of the incubation periosisl¢ghan 10% AR was assigned as unchanged Ethoftenesa

Up to 6 unknown metabolites/zones were detectethgltine course of the study. The sum of all nomidied

metabolites/zones represented always less thanB%ortany soil.
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Table 8-27: Kinetic evaluation soil 1 (SFO)

Observations and Fitted Model:
- 100+
% 50} ]
2
3
60
404
204
-
0 - - - -
0 20 40 60 80
Time (days)
B Observations —— Fit
Residuals:
= t
&
+
-
2 . .
0
D . ® L) ®
- |}
=+
EE
= Time (days)
Appendix 10 continued:
Estimated Values:
Parameter Value o Prob. > t Lower Cl Upper CI
Parent 0 97.83 3.128 3.55E-08 90.18 1055
k_Parent 0.03912 0.002994 6.198E-06 0.03179 0.046
o2
Parameter Error % Degrees of
Freedom
All data 5991 5
Parent 5991 5
Decay Times:
Compartment DT50 (days) DT90 (days)
Parent 17.72 58.86
Additional Statistics:
Parameter r* (Obs v Pred) Efficiency
All data 0.9869 0.9868
Parent 0.9869 0.9868
Parameter Correlation:
Parent 0 k_Parent
Parent 0 1 0.587
k_Parent 0.587 1
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Table 8-28: Kinetic evaluation Soill 2 (SFO)

Observations and Fitted Model:
- 1004
g
g 50 =
¢
8
40 4
20
n
0
'] 0 <0 (] 80
Time (days)
W Observations —— Fit
Residuals:
> 5
L
&
4
4=
n
[} T T T
0 40 60 80
i
4] -
%
- Time (days)
Estimated Values:
Parameter Value o Prob. > t Lower CI Upper CI
Parent 0 98.94 3.583 7.461E-08 90.17 1077
k Parent 0.04514 0.00384 1.144E-05 0.03574 0.055
a2
Parameter Error % Degrees of
Freedom
All data 6.89 5
Parent 6.89 5
Decay Times:
Compartment DT50 (days) DT90 (days)
Parent 15.36 51.01
Additional Statistics:
Parameter r* (Obs v Pred) Efficiency
All data 0.9853 0.985
Parent 0.9853 0.985
Parameter Correlation:
Parent 0 k Parent
Parent 0 1 0.5798
k Parent 05798 1
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Table 8-29: Kinetic evaluation Soil 3 (SFO)

Observations and Fitted Model:
- 1204
F 1004
g
S sod -
60
40
204
L
0 - T T
0 20 40 60 80
Time (days)
B Observations —— Fit
Residuals:
-~ 104
& -
£
-
-
0 L
20 0 [ 8o
-
-
fean Time (days)
Estimated Values:
Parameter Value o Prob. > t Lower CI Upper CI
Parent 0 100.6 4107 1.526E-07 90.51 1106
k Parent 0.05422 0.005123 2.095E-05 0.04168 0.067
o2
Parameter Error % Degrees of
Freedom
All data 7.908 5
Parent 7.908 5
Decay Times:
Compartment DT50 (days) DT90 (days)
Parent 12.78 42 47
Additional Statistics:
Parameter 2 (Obs v Pred) Efficiency
All data 0.9826 0.9826
Parent 0.9826 0.9826
Parameter Correlation:
Parent 0 k_Parent
Parent 0 1 05713
k_Parent 0.5713 1
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Table 8-30: Kinetic evaluation Soil 4 (SFO)

Observations and Fitted Model:
- 100
% 50}
£
60
404 H
204 -
|
0 T r r r
0 40 60 80 100 120
Time (days)
Residuals:
- 104
&
[ B
-
Ha
-
o T T T T T
20 40 60 80 100 120
L -
1 | |
- . Time (days)
Estimated Values:
Parameter Value o Prob. >t Lower CI Upper CI
Parent 0 9124 3.023 5.646E-09 84.09 98.39
k Parent 0.02716 0.00229 3.442E-06 0.02174 0.033
o2
Parameter Error % Degrees of
Freedom
All data 6.472 6
Parent 6.472 6
Decay Times:
Compartment DT50 (days) DT90 (days)
Parent 2552 84.79
Additional Statistics:
Parameter r* (Obs v Pred) Efficiency
All data 0.9848 0.981
Parent 0.9848 0.981
Parameter Correlation:
Parent 0 k_Parent
Parent 0 1 0.5993
k_Parent 0.5993 1
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Table 8-31: Kinetic evaluation soil 5 (SFO)

Observations and Fitted Model:

g
7

Concentration (%)
@
8
h

)
Time (days)
W Observations —— Fit
Residuals:
. 6
s .
3
7 4
= ]
-
N ]
0
20 40 &0 80
-
24 ™1
.
[
= Time (days)
Estimated Values:
Parameter Value o Prob. > t Lower CI Upper CI
Parent 0 97.89 2.794 1.801E-08 91.05 1047
k Parent 0.02976 0.002144 4 357E-06 0.02451 0.035
-4
Parameter Error % Degrees of
Freedom
All data 347 5
Parent 347 5
Decay Times:
| Compartment | DT50 (days) | DT90 (days) |
| Parent | 2329 | 77.37 |
Additional Statistics:
Parameter r* (Obs v Pred) Efficiency
All data 0.9864 0.9864
Parent 0.9864 0.9864
Parameter Correlation:
Parent 0 k_Parent
Parent 0 1 0.6005
k_Parent 0.6005 1
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Table 8-32: Kinetic evaluation Soil 6 (SFO)

Observations and Fitted Model:
- 100
g s L]
- 60 4
40
0- N
¢ 0 ) & 50
Time (days)
B Observations —— Fit
Residuals:
- 154
3
Eé 10 L]
1=
n
- ) 40 6@ 50
]
L ]
. "
han Time (days)
Estimated Values:
Parameter Value o Prob. > t Lower CI Upper CI
Parent 0 98.08 4919 5.164E-07 86.05 110.1
k Parent 0.05085 0.005925 6.874E-05 0.03636 0.065
a2
Parameter Error % Degrees of
Freedom
All data 9635 5
Parent 9635 5
Decay Times:
Compartment DT50 (days) DT90 (days)
Parent 1363 4528
Additional Statistics:
Parameter r* (Obs v Pred) Efficiency
All data 09739 0.9737
Parent 09739 0.9737
Parameter Correlation:
Parent 0 k Parent
Parent 0 1 05741
k Parent 05741 1
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Table 8-33: Kinetic evaluation Soil 7 (SFO)

Observations and Fitted Model:
- 100+
®
.’é 804
g
8
60
404
20
[
0
[} 20 40 60
Time (days)
W Observations — Fit
Residuals:
41
eo -
] .
=
g [ ]
-4 14
-
0
20 40 6 80
-
-
|
1
- Time (days)
Estimated Values:
Parameter Value o Prob. > t Lower Cl Upper Cl
Parent 0 98.79 2339 5.884E-09 93.07 1045
k Parent 0.05533 0.002997 8.141E-07 0.048 0.063
o2
Parameter Error % Degrees of
Freedom
All data 4537 5
Parent 4537 5
Decay Times:
Compartment DT50 (days) DT90 (days)
Parent 1253 4161
Additional Statistics:
Parameter r* (Obs v Pred) Efficiency
All data 0.9942 0.9941
Parent 0.9942 0.9941
Parameter Correlation:
Parent 0 k Parent
Parent 0 1 0.564
k_Parent 0.564 1
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Table 8-34: Kinetic evaluation soil 8 (SFO)

Observations and Fitted Model:
g 80 | |
g
Time (days)
Residuals:
3
= Time (days)
Estimated Values:
Parameter Value o Prob. > t Lower CI Upper CI
Parent 0 98.13 2127 3.476E-09 9292 1033
k Parent 0.04014 0.002042 5.611E-07 0.03515 0.045
a2
Parameter Error % Degrees of
Freedom
All data 4069 5
Parent 4069 5
Decay Times:
Compartment DT50 (days) DT90 (days)
Parent 1727 57.36
Additional Statistics:
Parameter r* (Obs v Pred) Efficiency
All data 0.9938 0.9938
Parent 0.9938 0.9938
Parameter Correlation:
Parent 0 k Parent
Parent 0 1 05814
k Parent 05814 1
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Table 8-35: Calculated DEy and DTg for Ethofumesate

Soil No. (Country) Model [5;-550] [5;-550] Chi S(}%red &)
Soil 1 (Germany) SFO 17.72 58.86 5.99
Soil 2 (Germany) SFO 15.36 51.01 6.89
Soil 3 (Germany) SFO 12.78 42.47 7.91
Soil 4 (UK) SFO 25.52 84.79 6.47
Soil 5 (UK) SFO 23.29 77.37 3.47
Soil 6 (N-France) SFO 13.63 45.28 9.64
Soil 7 (Austria) SFO 12.53 41.61 454
Soil 8 (Spain) SFO 17.27 57.36 4.07
Soil 9 (Italy) SFO 11.10 36.88 7.11
I1l. CONCLUSION

The degradation of{C]Ethofumesate was evaluated in nine soils undestée conditions at 20°C in the dark.

The material balance ranged from 92.0 to 101.2% @Rl soils and individual sampling dates.
The half-lives of Ethofumesate in soil test systearged between 11.1 to 25.5 days (SFO).

Ethofumesate was degraded mainly by mineralisa@®3% - 54.2% AR) and formation of bound residues
(39.3% - 57.7% AR). No major metabolite was deticte
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Comment RMS

The aerobic degradation df'C]Ethofumesate was studied in nine European agui@llsoils for 84 days (fo
120 days only in soil 4) under aerobic conditiamshie dark at 20 + 2°C, and moisture content ofiald6-50%
of the maximum water holding capacity. Key soil graeters such as CEC and bulk density were
determined. One soil (Soil 9, Italy) was excludgdtihe RMS from further considerations since the gidoy-
chemical parameters were from previous batcheswaard not determined for the batch actually usethé
experiment. Ethofumesate was applied to 100 g aajuots at the rate of 0.5 mg/kg, correspondingat
maximum field rate of 500 g/ha. The study was getwith individual flasks and not in duplicates (t
exception was sampling day 28, which was set ujujlicates). Samples were extracted with 100 mD.61
M CacCl2, three times with 100 mL acetonitrile/waférl, v/v) and one time under reflux conditionghathe
same solvent. The CaQxtracts and the pooled organic extracts were shbmitted for LSC and radio-HPL
analyses. The report states that values in gemaeeapresented as mean values of duplicates. Howthe

single measured values are not reported.

No major metabolite was detected.

Except for one soil, only SFO models are reporidrbrefore, the RMS conducted additional calculatiosing
the FOMC model (KinGUI 2; Schmitt et al. (2011))xaphs and residuals are shown below. In all casethd
SFO provide lowey? errors than FOMC.

The endpoints are:

o — DTsg DTg Chi Squared
[days] [days] )
Soil 1 (Germany) SFO 17.72 58.86 5.99
Soil 2 (Germany) SFO 15.36 51.01 6.89
Soil 3 (Germany) SFO 12.78 42.47 7.91
Soil 4 (UK) SFO 25.52 84.79 6.47
Soil 5 (UK) SFO 23.29 77.37 3.47
Soil 6 (N-France) SFO 13.63 45.28 9.64
Soil 7 (Austria) SFO 12.53 41.61 4.54
Soil 8 (Spain) SFO 17.27 57.36 4.07

not

(e}
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Soil 1 FOMC

Measured & Predicted Residues vs. Time Residuals vs. Time
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Soil 3 FOMC
M d & Predicted Resid vs. Time Residuals vs. Time
parent parent
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64




Ethofumesate

Volume 3 — B.8 (AS)

Measured & Predicted Residues vs. Time
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Soil 6 FOMC

M d & Predicted Residues vs. Time Residuals vs. Time
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Reference: Stereoselective degradation of ethofumesate in tigfass and soil.
Notifier: UPL/Agrichem, Taskforce

Author(s), year: Wang P., Jiang S.R., Qiu J., Wang., Wang P. and Zhou Z.Q. (2005)
Report/Doc. number: Pesticide Biochemistry and Rihygy 82 (2005), p 197-204
Guideline(s): None

GLP: No

Deviations: Not applicable

Validity: Not valid

Status: Peer-reviewed publication.

Study Summary

The two enantiomers of Ethofumesate ((+)- and (theEimesate) were studied for their degradatiorabieiur
in four agricultural soils from China. The enantensiwere separated using high performance liquid
chromatography-chiral stationary phase (HPLC-CS&hod. Before treatment, soils were air-dried aasspd
through 2 mm sieve and adjusted to moisture comted®%. Soil subsamples (100 g dry weight) weeatid
with 10 pg/g of each enantiomer. The flasks wees thealed and stored at 25°C in the dark. For samtipling
time a 5 g dry weight treated soil sample was tdkeanalysis.

The enantiomeric ratio (ER) [(+) / (-)] was usedaameasure of the enantioselectivity of the twaniecs in soil.
One soil showed signs of enantioselective degradaitie. the preferential degradation of (-)-enamgr led to
nearly 1 week difference on half-lives betweenttin@ enantiomers. For the other soils no signifiadifference

in degradation between the two enantiomers wasreéde

Comment RMS

Results indicate no significant difference amomgestisomers in 3 out of the four soils investigated

In one soil, the difference was statistically sfigaint according to the statistic test performedl.¢2 for the (+)
and 17.9 d for the (-) ethofumesate). In the remgisoils the difference was < 2 days. Based o thi
information it can be concluded that the fate aeldaviour of both enantiomers of Ethofumesate isparable.
Although the study could potentially provide usdafidbrmation on enantioselectivity, from a regulgtpoint of
view there are some limitations: history of predqesticide use, sampling depth, bulk density, madéling
capacity, and microbial biomass (which are indisaéie for a degradation study) were not determamed
recorded. Moreover, it is questionable if the saiis relevant for European agricultural areasiéw\of these

limitations, the study is not further considered.

B.8.1.1.1.2 Anaerobic degradation of the active substance
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Reference: Anaerobic soil metabolism (14C) ethofunsate

Notifier: Taskforce

Author(s), year: Waring, A.R. (1992)

Report/Doc. number: A83390 /W 135/ M-155658-01

Guideline(s):

GLP: yes

Deviations: Not specified

Validity: Valid

Status: Previous evaluation in DAR for original epgal / baseline dossier.

Study summary based on previous draft assessnport re

Materials and Methods
The anaerobic transformation of U-phenyl-14C-ladmblethofumesate (NC8438, radiochemical purity >98%)
was investigated in a sandy loam soil in accordavite US EPA Guideline 162-2, 1982.

Table 8-36: Soil characterization

Sall oM pH sand silt clay FC CEC
(%) (%) (%) (%) (% at 33 kPa) meq/100 g
Sandy loam 3.5 7.6 62 23 15 17.3 15

The soil samples were treated with 4.8 mg NC8438kgresponding to 4.8 kg/ha) or ten times thised@s
mg/kg) in four soil samples to facilitate identdion of metabolites. The test substance, dissolved
acetonitrile, was applied dropwise onto the soifaes, and incubated in the dark at c&&nd 75% of their
33 kPa moisture content. After 30 days of aerobiaditions, the samples were flooded with deioniseder.
Anaerobic conditions were established after ano8terdays. 14C0O2 and organic volatiles were trapiped
ethanediol, sulphuric acid and ethanolamine. Sifgteday 30) or duplicate samples were taken fafyasis at
30, 60, 99, 129 and 221 days after applicationhef test substance. The soil samples were extraditéd
dichloromethane followed by acetonitrile:water (). The radioactivity was quantified by LSC and

characterised by TLC.

Results
The material balances of applied radioactivity dfecent sampling occasions are given in the taigiew.

Table 8-37: Material balance of 14C-ethofumesate (BB438) and residues during aerobic and anaerobic

incubation in a sandy loam soil. The figures repreant % of applied radioactivity.

Occasion Days after NC8438 ¥co, Unextracted Total recovery
application (%) (%) (%) (%)

Pre-flooding 30 65 2.1 18 92

30 days after flooding 60 62 2.8 19 94
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30 days after anaerobiosis 99 55 3.2 23 91
60 days after anaerobiosis 129 50 4.4 24 90
90 days after anaerobiosis 159 50 4.7 25 90
152 days after anaerobiosis 221 58 25 19 92

Other transformation products thHE0, identified were NC20645 (max. 2.6%), NC8493 (X %), NC9607

(max. 1.2%) and NC10458 (max 0.8%). The anaeroaitlife of ethofumesate was calculated to 759 days

assuming first order kinetics.

Comments RMS

The anaerobic transformation of U-phenyl-14C-ladxbllethofumesate (radiochemical purity >98%) v
investigated in a sandy loam soil. Generally, thlected soil is appropriate. However, the histdrpm@vious
pesticide use is not reported.

Samples were spiked with ethofumesate at a radeBaing/kg (corresponding to 4.8 kg/ha) or ten titiés dose
(48 mg/kg) in four soil samples to facilitate idéination of metabolites. After 30 days of aerolsignditions
(75% of moisture at 33 kPa, 25°C), samples weredftal with deionised water and anaerobic conditivese
established after another 39 days. Samples weractadl with dichloromethane followed by a mixture
acetonitrile and water (4:1v/v). The radioactivitgs quantified by LSC and characterised by TLC;tO€) is

not reported.

Duplicate samples were not taken until 60 daysraétpplication. Nevertheless, the study shows
transformation of ethofumesate was very slow aégmblishment of anaerobic conditions and is cemsil

acceptable.

Main findings:

- Virtually no degradation of Ethofumesate undexeanbic conditions
- Detected metabolites were: NC20645 (max. 2.6%, AR)}8493 (max. 0.7% AR), NC9607 (max. 1.2% A
and NC10458 (max 0.8%). None of them exceeds 5% AR.
- No reliable degradation half-life could be cahted.

vas
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Reference: THE SOIL DEGRADATION OF RADIOLABELLED NC 8438
Notifier:

Author(s), year:

Report/Doc. number:

Guideline(s):
GLP:
Deviations:
Validity:

Status:

Adcock, J. W.; Challis, I. R.; War, P. A.;1974; Amended: 1975-05-01
A83266 / W 10/2 / M-155706-02-1
None

no

Not valid

Previous evaluation in DAR for original epgal / baseline dossier.

Comment RMS

The study was also submitted as an aerobic routly stnd was evaluated in the respective section.
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B.8.1.1.1.3Soil photolysis

Reference: THE PHOTODEGRADATION OF ETHOFUMESATE (SCHERING CODE NO.
ZK 49913) ON SOIL SURFACES

Notifier: Taskforce

Author(s), year: Brehm, M.; 1989

Report/Doc. number: A83341 / M-155610-01

Guideline(s): USEPA Pesticide Assessment Guideligsdivision N - Chemistry: Environmental
Fate, 8§ 161-3 NTIS PB 83 -153973 - 18th Octobe2198

GLP: yes

Deviations: Not specified

Validity: Not valid

Status: Previous evaluation in DAR for original el / baseline dossier.

Study summary based on previous draft assessnynt re

Materials and Methods
The photolytical transformation &fC-ethofumesate (radiochemical purity >98%) was stigated on a sandy
loam soil in accordance with US EPA Guidelines B6The test substance was sprayed at a rate &fjlaS/ha

on glass plates (20 x 20 cm) covered with 0.5 myarkof soil (for soil properties, see table below)

Table 8-38: Soil characteristics

Sall oM pH sand silt clay MHC (%), CEC
(%) (%) (%) (%) (at 1/3 bar) meq/100 g
Abington sandy loam 2.8 7.2 58 20 14 n.r. 13.6

The plates were irradiated with a xenon arc largpjpgped with an UV-transmissive water jacket amdedallic
reflector. The light intensity in the wave-leng220 - 320 nm was 0.2 mWatt/cm2, comparable toghaatural
sunlight (midday, summer, 40° northern latitudeudless sky). The plates were continuously illun@daand
kept in ventilated irradiation boxes at a tempawhelow 30°C. Volatiles were trapped in ethylegegl and
ethanolamine. Dark controls were run in paralleiplicate irradiated and dark plates were sampbechhalysis
at various intervals for 212 hours. The soil sammplere extracted with methanol prior to analysihwiPLC
and LSC.

Results

In irradiated samples, 35% of applied radioactivs identified as parent compound after 212 hdi8% was
bound residues and 0.9% was volatilised. The maidyzt of photolysis was NC 8493, accounting far3o
of applied at the end of the study. In the darkien89% was unaltered, 5.3% bound residues andblatiles
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were recovered by the same time. Total recovery98as100% of applied for irradiated samples and 994%
for non-irradiated samples throughout the studye photolytical half-life of the parent compound was
calculated to 6.8 days*&1.0) based on first order kinetics, correspondingn estimated environmental half-

life of 14 days, assuming 12 hours daylight.

Comments RMS

The photolytical transformation ¢fC-ethofumesate (radiochemical purity >98%) was stigated on a sand
loam soil in accordance with US EPA Guidelines B61-

A layer (0.5 mm thickness) of sandy loam (sieved 82 mm) was applied on glass plates (20 x 2Q diing
glass plates were then dried at 80°C, which isantrast to the air-drying recommended in the d@ECD
guideline on phototransformation of chemicals onl swurfaces (OECD, 2002), and stored at amb
temperature for up to 14 days. The final water enhwas 2.1%. This is significantly below the watentent of
75% of field capacity required by the draft OECDdgline. However, in the photolysis study by Stupml
Weuthen (2013) it was shown that soil moisture hadignificant influence on the degradation of &hwesate
in microbially active soils. They incubated two seif soils - one air-dried, the other at 50% wadtelding
capacity - under irradiated and dark conditions I8r days. Samples were only taken at the last sam
interval. In the irradiated and dark dry test syse respectively, similar degradation as for theisimsoll

samples was observed. For details, please refaetphotolysis study by Stupp and Weuthen (201Rvbe

The plates were then irradiated with a xenon amplaequipped with an UV-transmissive water jacked a

metallic reflector. The light intensity in the walengths 290 - 320 nm was 0.2 mW/criThe plates were

continuously illuminated and kept in ventilatedadiration boxes at a temperature below 30°C. Tiapdi
irradiated and dark plates were sampled for amalgsivarious intervals for 212 hours. The soil daspvere
extracted with methanol prior to analysis with HPB@d LSC. Neither the limit of detection (LOD), nitve
limit of quantification (LOQ) is reported. Excepirfthe time zero sample, recoveries in irradiagetEes are
consistently below 90%. Therefore, this study insidered not acceptable and is superseded by thedwly

submitted soil photolysis studies.

ent
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Reference:
Notifier:

Author(s), year:

Report/Doc. number:

Guideline(s):
GLP:
Deviations:
Validity:

Status:

Burri, R.; 1995
A87628V1-161570-01
USEPA 540/9-82-021

yes

Not specified

Not valid

Previous evaluation in DAR for original eppal / baseline dossier.

PHOTODEGRADATION STUDY OF 14C-ETHOFUMESATE IN SOIL

Taskforce

Study summary based on previous draft assessnport re

Materials and Methods

The photolytical transformation 6fC-ethofumesate (radiochemical purity >98%) was stigated on &peyer

2.2 soil (for soil properties, see table belowaatordance with US EPA Guidelines 161-3.

Table 8-39: Soil characteristics

Sall ocC pH sand clay MWC (%) CEC
(%) (%) (%) meq/100 g
Speyer 2.2 loamy sand 2.3 5.8 89 56 5.1 44 9.7

The test substance was applied to the soil ataofal5.3 mg/kg. The test soil was prepared asntmdayers on

glass plates (5 x 10 cm). The plates were covergdarndouble Quartz-glass set up and exposedifiattlight

using a 12 hours dark/light cycle for 30 days. Tigkt intensity in the wave-lengths 300 - 800 nnsvadout 90

- 100 kLux (equal to 132 - 147 WHnand comparable to that of natural sunlight (raigdsummer, cloudless

sky). The illuminated and dark plates were kephatal chambers at 22°C and 75% of field capacity.

Volatiles were trapped in ethyleneglycol and Na®drk controls were run in parall&ingle illuminated and

dark plates and volatile traps were sampled folyaisat various intervals for 30 days. The soihpkes were

extracted stepwise with acetonitrile, methanol exedhanol:water (8:2) prior to analysis with LSC andC.

Selected samples were analysed by HPLC.

Results

Table 8-40: Degradation product patterns of“C-ethofumesate in extracts of soil after exposuret

artificial light (values in percent of the radioacivity applied)

Rf-Value Sampling Interval (days)
Code Identity SS1 SS2 0 3 7 14 21 30
D1 Parent 0.42 0.49 98.7 95.4 90.9 82.8 72 74.
D2 Unknown 0.11 0.01 n.d. n.d. n.d. n.d. 1.5 n.d.
D3 Unknown 0.08 0.01 n.d. n.d. n.d. 1.1 1 2.2
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D4 Unknown 0.01 0.01 n.d. n.d. 2.4 2.1 4.9 7.1

Total 98.7 85.4 93.2 85.5 80.1 84

In illuminated samples, 75% of applied radioacyivitas identified as parent compound after 30 day®owas
bound residues and 6.7% volatilis&three unknown radioactive fractions (D2 - D4) besithe parent
compound was observed, each accounting for 2 -f/8pmied after 30 day#$n the dark control, 89% was
parent compound, 7.2% bound residues and 0.9%leslatly the same time. One unknown radioactivetivac
(D4) accounted for 3.3% after 30 days. Total recpveas 9834% of applied for illuminated samples and
100+2% for non-illuminated samples throughout the sttithe photolytical half-life of the parent compound
under simulated natural sunlight was calculategBalays, based on first order kinetics. In the darkples, the

parent compound half-life was calculated to 198sday

Comments RMS

The photolytical transformation ¢fC-ethofumesate (radiochemical purity >98%) was stigated on &peyer
2.2 soil. The test substance applied to a 1 mnk tad layer at a rate of 15.3 mg/kg. Both thedieded and the
dark sample were incubated at a moisture conter@b®§ field capacity. The light intensity in the vealkengths
300 - 800 nm was about 132 - 147 \f/mhe soil samples were extracted stepwise withoaiteile, methanol

and methanol:water (8:2) prior to analysis with L&l TLC.

The extractable radioactivity from illuminated splhtes represented almost exclusively the parempound.
Three unknown radioactive fractions (D2 to D4) wdetected. Radioactive fractions D2 and D3 weradoin
minor amounts (maximally 2.2 % of the radioactivapplied). Increasing amounts of fraction D4 ocedr

during 30 days of illumination, resulting in a marél amount of 7.1 % at day 30. D4 was not furtdentified.

Since the samples were not available anymore, matofysis studies were submitted by both notifiers.

75



Ethofumesate Volume 3 — B.8 (AS)
Reference: [Phenyl-UL-14C]Ethofumesate:Phototransfanation on soil
Notifier: Taskforce

Author(s), year:

Report/Doc. number:

Stupp, H. P.; Weuthen, M.; 2013
EnSa-12-0221/ M-455051-01-1

Guideline(s): US EPA OCSPP Test Guideline No. 88502
Environmental Chemistry and Fate, Guidelines fogiReation of Pesticides in
Canada, 1987
OECD Draft Test Guideline: Phototransformation tie@icals on Soil Surfaces
GLP: yes
Deviations: Not specified
Validity: Valid
Status: New study
MATERIALS AND METHODS
Materials :

Test Material :

[phenyl-UL-“C]Ethofumesate

Specific radioactivity:

Soils :

3.78 MBg/mg (102.2 pCi/mg)

The soil Hoefchen am Hohenseh 4a is a represeatstiv for agricultural use.
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Table 8-41: Soil characteristics

Parameter

Soil
Hoefchen Am Hohenseh
4a

Geographic location

- city Burscheid

- state NRW

- country Germany
Side description grassland

Soil taxonomic classification (USDA

\Joamy, mixed, mesic

Typic Argudalfs

Texture class (USDA) silt loam

- sand (5m — 2 mm) [%] 25

- silt (2pm — 50um) [%] 61

- clay (< 2um) [%] 14
pH

- in CaCj (soil/CaC} 1/2) 6.5

- in water (soil/water 1/1) 6.6

- in KCI 6.1
Organic matte¥ [%] 4.5
Organic carbon [%] 2.6
Microbial biomass [mg microbial
carbon/kg dry soil]

-day O 1031
CEC [meq/100 g] 12.4

Field moisture capacity at 0.33 bar

23.4 watdd( ¢ soil dry
wit

Methods :
Study design

The test systems consisted of quartz glass ve@&lsm inner diameter, 35 mm height, inner surfaea 10.2
cm2) each containing 3 g of soil (dry weight), whjzrovided about 3 mm soil depth. A glass neck gittund
joint was attached to the side of the wall. Théhne,flask was either closed with a solid trap ditaent, a small

glass tube of 90 mm length and 12 mm inner diamé@tewhich volatile compounds were bound to sodeeli

and polyurethane foam (irradiated

“C]Ethofumesate was applied directly to the surfaicéne soil samples at a nominal concentrationbafua 102
pg / test system with a surface of 10.2 cm? (3ilg dy weight). The treated samples were contiralpexposed

to artificial irradiation (xenon lamp with < 290 neat-off filter, 924 W m-2). In addition, dark coots were set

up.

Experimental Conditions

Soil moisture was adjusted to about 50% of the mari water holding capacity. A supplementary tess wa

vessels) or witglass stopper (dark vessels). Radiolabeled [phdiny

performed on air-dried soil samples.

Sampling
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Samples were taken in duplicate after 0, 1, 3, 80913 and 14 days (air-dried samples 13 days).

Analytical Procedures :

The soil samples were extracted three times wittmLOacetonitrile/water (80/20, v/v) at ambient tesrgture

and once with 10 mL acetonitrile/water (80/20, v&t)aggravated conditions (microwave extractiommuatyO

°C). The ethofumesate residues and transformatiodugts in concentrates of the combined extractse we

determined by LSC and reversed phase HPLC withoaativity detection. Identification of the parent

compound in the stock solution was done by NMR, BRS and HPLC-MS/MS. Two transformation products

in the extracts were identified by HPLC co-chrongasphy with reference substances.

RESULT AND DISCUSSION

Mass balance and distribution of radioactivity:

Table 8-42: Distribution over 14 days in % of AR inirradiated samples in soil Hoefchen

DAT

Environmen-tal

Conditions 0 3 8 15 23 26 33 36

Phoenix, Arizong

USA
Compound Experimental 0 1 3 6 9 10 13 14
Ethofumesate Mean 101.7({ 103.1 79.1 80. 67.8 68}1 84. 86.2
NC 20645
(AE C63975 Mean 0.2 0.5 0.7 0.5 2.2 2.9 4.9 1.y
(K™ salt))
NC 8493 )
(AE C508493) Mean 0.04 n.d. 18.8 8.4 24.2 184 0.1 713
Diffuse RA Mean 2.1 0.5 1.3 0.8 1.1 2.5 1.3 1.8
Total extract Mean 104.1] 104.4 101y 91.2 98)5 950 93. 9p.0
co, Mean n.a. <0.1 0.0 0.3 0.7 1.4 0.4 1p
Volatile organics |Mean n.a. <0.1 <0.1] <0.1 <0.1 <0., 0.0 <(.1
Non-extractable .., 01| o9 17| 24| 30 35 5.4 3B
Residues
Total recovery % [Mean 104.2] 105.4 103.5 93.9 1023 995 99. 103.9
Table 8-43: Distribution over 14 days in % of AR innon-irradiated samples in soil Hoefchen

DAT

Compound 0 1 3 6 9 10 13 14
Ethofumesate Mean 101.7 101.4  96.0 98.4 95.8 94|1 94.8 98.7
NC 20645
(AE C63975 Mean 0.2 0.1 0.2 0.3 0.2 0.2 0.3 0.p
(K" salt))
NC 8493
(AE C508493) Mean 0.04 n.d. n.d. 1.1 0.01 n.d. n.d. n.d.
Diffuse RA Mean 2.1 0.6 0.5 1.1 0.4 0.9 0.7 0.6
Total extract. Mean 104.1 | 1021 969 1013 968 95/6 9.7 953
Residues
Yco, Mean n.a. n.a. n.a. n.a n.d. n.a. n.p. a.
Volatile Mean n.a. n.a. n.a. n.a n.a. n.a. n.g. n.a.
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gg;"e"tra‘:tab'e Mean 0.1 08| 17| 28| a3 43 72 70
Total Residues % | Mean 1042 | 1029 98.6 1041 1007 999 10B9 102.4

Non-extractable and Extractable Residues

For irradiated test systems, the extractable ratiioty remained on a high level and varied betw&dm2%
(DAT-6) and 104.2% of AR (DAT-1) throughout the imation period of 14 days. Non-extractable residues
(NER) accounted for 0.1% of AR at DAT-0 and incezhsip to a maximum of 5.8% of AR at DAT-13.

Volatilization and Mineralization :
1CO, formation in the irradiated samples increasedoup.0% of AR (DAT-10 and DAT-14). Organic volatile

formation was negligible throughout the study0(1%). The formation of*CO, and organic volatiles was not

investigated for the dark samples.

Transformation of Test material and Transformafwaducts :

In the irradiated test systems, Ethofumesate dsecedrom an average of 101.7% of AR at DAT-0 to a
minimum of 67.8% at DAT-9. At the end of the stU@AT-14), ethofumesate accounted for 86.2% of ARe T
degradation behavior in the individual test vessels scattering as expected for soil photolysise On
transformation product > 10% of AR was detected mimhtified as NC 8493 (ethofumesate-2-hydroxy). It
reached a maximum concentration of 24.2% of AR (BAATThe amounts of NC 20645 AE C639175 (AE
C639175 = K+ salt of NC 20645, ethofumesate-carbhoacid,), a minor transformation product whichswva
identified by HPLC co-chromatography, increasedtaipt.8% of AR (DAT-13). In addition, up to 10 minor
metabolites were characterized according to thedention times. Each individual one accounted<fdr.0% of
AR. The diffuse radioactivity which was not assidre individual peaks was 2.5% of AR at maximumCO2
formation in the irradiated samples increased ud.@6 of AR (DAT-10 and DAT-14). Organic volatile
formation was negligible throughout the stugy0(19%).

In the extracts of the dark test systems, ethofateedecreased from an average of 101.7% of AR &f-DAo
93.7% of AR by the end of the study (DAT-14). Vaisominor transformation products were detectech@ t
extracts. NC 20645 (AE C639175) and NC8493 accaufde maximum amounts of 0.3 and 1.1% of AR,
respectively. In addition, seven unidentified tfansmation products were detected. None of them eded
0.6% of AR. The diffuse radioactivity which was rassigned to individual peaks accounted for up.1i8@of
AR. The formation ot*CO, and organic volatiles was not investigated fordhek samples.

In order to test the effects of the dryness on aldafion, a supplementary test was performed. Aéddsoil
samples treated with the test item (analogouslyhto main test) were incubated under irradiated @audk
conditions for 13 days. Samples were only takethe@tast sampling interval. In the irradiated amadkddry test
systems, respectively, a similar pattern as fornttwést soil samples was observed. This demonstthtdsthe
soil moisture had no significant influence on tlegihdation of Ethofumesate in microbial activessoil

The experimental Dgp values of ethofumesate in the irradiated and darkples were 36.6 and 109.7 days,
respectively, according to single first order kiogt The main degradation product is NC 8493 (etmafsate-2-
hydroxy).
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Conclusion:
The photolysis on soil surface contributes to tbgredation of ethofumesate. The main degradatiodysts are
NC 8493 and NC 20645 (tested for chromatographicparison as salt, AE C639175).

Comments RMS

The phototransformation of [phenyl-UL-14C]Ethofuratswas studied on a silt loam from Burscheid,
Germany, at a nominal application rate of 1 kg gtinesate / ha for 14 days at 20 + 1 °C and atlarsmisture
of about 50% of the maximum water holding capaditye test substance was applied directly to thiaserof
the soil samples at a nominal concentration of afh0A g / test system with a surface of 10.2 &w $oil, dry
weight). The treated samples were continuously segado artificial irradiation (xenon lamp with <@8m cut-
off filter, 924 W m?). Samples were extracted three times with 10 neitaanitrile/water (80/20, v/v) at ambient
temperature and once with 10 mL acetonitrile/wé8€v/20, v/v) at aggravated conditions (microwaveaotion,
about 70 °C). The ethofumesate residues and tramafmn products in concentrates of the combinechets

were determined by LSC and reversed phase HPL Cradlioactivity detection.

The study is fully reliable and the main findings:a

Irradiated Dark
Experimental DT50 (days) 36.6 109.7
Experimentl DT90 (days) 121.7 364.3
Net Experimental Half-lifé 55 days
Environmental DT50 (days), Phonex, AZ, USA 94.99a

D calculated from net rate constant (rate constamtarfiated samples - rate constant of dark samples)
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Reference: Soil photolysis of Ethofumesate

Notifier: UPL/Agrichem

Author(s), year: Hennecke, D. (2003)

Report/Doc. number: GAB-002/7-06

Guideline(s): Draft OECD Test Guideline: Phototfanmation of Chemicals on soil surfaces.

SETAC-Europe, 1995

GLP: Yes
Not applicable to kinetic evaluation
Deviations: None
Validity: Not valid.
Status: New study.
I. MATERIALS AND METHODS
A. MATERIALS

1. Test Material:
Description:
Purity:

CAS No.:

Lot No.:

2. Test Material (Reference R):

Radiochemical purity:

Specific radioactivity:
Lot No.:
3. Test Material:
Code:
Purity:
CAS No.:

Lot No.:

Further relevant properties:

4. Test Material:

Code:

CAS No.:

Ethofumesate

White powder

98.59%

26225-79-6

1997/1

“C-Ethofumesate

>98.6%

2.44 GBg/mmol = 66 mCi/mmol

CFQ12926
2,3-dihydro-3,3-dimethyl-2-oxo0-5-benzofuranylmethaunlfonate
NC 9607

99.5%

26244-33-7

01009

None
2,3-dihydro-2-hidroxy-3,3-dimethyl-5-benzofuranylthanesulfonate
NC 8493

26322-82-7
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Further relevant properties:  None

5. Test Material: a-(2-hydroxy-5-methanesulphonyl-oxyphenyl)isobutyaizid
Code: NC 20645
CAS No.: Unknown

Further relevant properties:  None

6. Soils: The test soils were Lufa 2.2 standard soil froney@p, Germany. Sampling and sieving was

done by the Lufa Speyer.

Table 8-44: Physical and chemical properties of theoil used in the soil photolysis study

Soil Property Lufa 2.2 soil
Soil type (USDA) Loamy sand
Sand [%] 73.8

Silt [%] 18.3
Clay [%)] 8.1

pH [CaCl] 5.6
Organic carbon [%] 2.3
Cation Exchange Capacity [mval/100 g dry mass] 11
MWHC [g/kg dry mass] 500

B. STUDY DESIGN

1. Experimental conditions

The water content of the air-dried soil was detesdibefore start. Thin layers of air dried soil,Z8g, were
placed in each tray. Afterwards, Ethofumesate vpgdied at rate of 47.5 mg/kg (dry mass). Becaughehigh
specific radioactivity of the labelled test substrand because of the high application rates, pipdication
solution was prepared by mixing unlabelled Ethofsate with'‘C-labelled Ethofumesate at known ratio. The
application solution was then prepared adding dicithethane to a total volume of 50 mL. The applicat
solution was applied homogeneously onto the saflase and the dichloromethane was allowed to ewpor
from the soil surface. The tray was closed with plete and transferred into the Suntest apparatus.dark
control was maintained with the same conditionsdiut tray of stainless steel, which was then wedppith
aluminium foil and transferred into incubator af@0The soil samples were incubated in Suntestrapgawith
a xenon lamp and performed by continuous irradiadibthe samples at the incubation temperature 28Ctfor
up to 28 days. The irradiation corresponds to ghhloccurring on a clear sunny day around noonenti@l

Europe.
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2. Sampling

Sampling was performed after 0, 1, 3, 6, 10, 1528hdays of irradiation. The soil samples were \edrkip
immediately after sampling. In addition, the absormptraps were removed and the trapping solutivee

analysed for radioactivity.

3. Description of analytical procedures

The samples were extracted with 25 mL acetone timess using horizontal shaker for 10 minutes. 3bié
and liquid phase was separate by centrifugatiod @ominutes. Afterwards the three extracts werebioed
and purified using a filter paper which was thershed with 5 mL acetone. The extracts were evapbrate

and the dry residue was dissolved in 1 mL of HPL@bite phase.

After extraction with acetone the solid residue wasacted with 0.05 M PO, by shaking for 5 minutes

and then centrifuged for 5 minutes.

The extracts were air dried and five replicategadth soil sample were combusted in order to quyathté

non-extractable radioactivity which was quantifiesing LSC.

All extracts were analysed by reversed-phase rH#HhC for the test substance and potential degradati
products. The limit of detection and limit of deteénation for Ethofumesate was found to be 0.012Lmg/
and 0.034 mg/L, respectively.

Il. RESULTS AND DISCUSSION

A. DATA

Table 8-45: Distribution of radioactivity (% ITR) o f Ethofumesate
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Extract Volatiles absorbed in
NER Total
Sample Organic HsPO, [% ITR] glycol acid base (CQ) [f;oc (I)'I\'Il%y
[% ITR] [% ITR] [% ITR] [% ITR] [% ITR]
Irradiation time 0 d
sample A 91.7 2.2 1.9 95.7
sample B 88.6 2.1 1.8
sample C 90.7 2.3 1.9 94.2
Irradiation time 1 d
Irradiated 82.1 5.3 5.1 0.0 0.0 0.2 92.7
dark 84.7 4.4 4.1 0.0 0.0 0.0 93.2
Irradiation time 3 d
Irradiated 69.3 8.5 8.2 0.0 0.0 0.6 86.6
dark 77.3 8.0 7.0 0.0 0.0 0.0 92.3
Irradiation time 6 d
Irradiated 65.9 5.3 5.8 0.1 0.0 25 79.6
dark 70.7 6.6 5.9 0.0 0.0 0.0 83.2
Irradiation time 10 d
Irradiated 63.8 5.8 6.0 0.1 0.0 3.6 79.3
dark 74.9 5.9 6.0 0.0 0.0 0.0 86.8
Irradiation time 15 d
Irradiated 60.5 11.2 10.7 0.1 0.0 3.8 86.3
dark 76.5 9.1 8.5 0.0 0.0 0.0 94.1
Irradiation time 28 d
Irradiated 63.3 7.2 7.8 0.2 0.1 12.1 90.7
dark 67.7 11.9 135 0.0 0.0 0.0 93.1

* Mean of both parallel samples

Table 8-46: Distribution of radioactivity in the extracts determined by radio-HPLC

organic extract H3PO,-extract

extractable extractable

radioactivity | ethofumesate| NC8493 | not identified radioactivity ethofumesate not identified
Sample (%ITR) (%ITR) (%ITR) (%ITR) (%ITR) (%ITR) (%ITR)
0d, A 91.7 91.7 0 0 1.9 1.9 0
0d, B 88.6 86.9 0 1.8 1.8 1.8 0
0d, C 90.7 89.2 0 1.5 1.9 1.9 0
1d, A 83.3 77.1 6.2 0 5.2 5.2 0
1d, B 80.9 70.9 7.8 2.2 5.3 5.3 0
1d, DC 84.7 82.7 2 0 4.1 4.1 0
3d, A 74.3 67.2 7 0 5.8 3 2.8
3d, B 64.4 46.7 17.7 0 11.1 5.9 5.2
3d, DC 77.3 72.7 3.7 1 8 6.5 15
6d, A 67.7 56.9 8.1 2.7 4.9 2 2.9
6d, B 64.1 50.7 10.8 25 5.7 2.1 3.6
6d, DC 70.7 64.3 6.4 0 6.5 5.3 1.2
10d, A 63.5 50.4 11.3 1.8 5.4 2.2 3.2
10d, B 64 51.1 10.7 2.2 6.1 2.3 3.8
10d, DC 74.9 68.1 5.7 11 6 5.3 0.7
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15d, A 59.8 37.6 18.7 3.6 11.7 4.4 7.3
15d, B 61.2 41.7 16.7 2.7 10.8 4 6.8
15d, DC 76.5 70.1 6.4 0 9.1 7.4 1.7
28d, A 64.4 43.5 19.3 1.8 7.1 2.1 5

28d, B 62.1 44 155 2.6 7.2 2.1 5.1
28d, DC 67.7 55.6 12.2 0 12 9.2 2.8

B. MASS BALANCE

The total recovery of radioactivity was betweenan@ 96% ITR. Despite the fact that the recovery iwaome
cases below 90% AR, for the 28 day sampling a regoef > 90% AR was shown. Also the overall average

recoveries were 87% (irradiated) and 91% (dar&),confirming the general validity of the study.

C. BOUND AND EXTRACTABLE RADIOACTIVITY

The non-extractable radioactivity (NER) amounteairfr2% up to 10.7% ITR, depending on the duration of

irradiation.

The extractable radioactivity decreased with insirggtime of irradiation.

D. VOLATILISATION

The amount of’CO, increased with increasing time of irradiation vpl2% ITR after 28 days of continuous
irradiation. Neither volatile metabolites with lanolecular weight nor acidic volatile metabolitesrevproduced
during soil photolysis of Ethofumesate.

E. TRANSFORMATION OF PARENT COMPOUND

For Central Europe the irradiance value of Baséd(it northern latitude the BJ equivalent days of natural
summer sunlight were calculated. Considering oelglide in the irradiated samples without considgdecline

in the dark controls, D3 of about 50 days was calculated (assuming fidtiokinetics).

Considering only photolytic degradation the hak-lbof Ethofumesate applied on soil in natural sumsamlight

at 50° northern latitude was estimated to be 65.day

As a major metabolite NC 8493 was found at maximamount formed by photolysis of 19.3% ITR after 28
days.

[ CONCLUSION
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The degradation of Ethofumesate in Lufa 2.2 stahdmoil exposed to light using Suntest apparatus
determined during 28 days of continuous irradiatiornview of the results obtained it is assumed gietolysis

is a process with minor importance for the dectihEthofumesate applied on soil.

Comments RMS

The phototransformation of Ethofumesate was studiecn air-dried loamy sand following 28 days

continuous irradiation in a Suntest apparatus at 30C. The soil samples were treated with a mixtoi*C-

labelled and unlabelled Ethofumesate at a rate7dd #ng/kg (dry mass). The study is characterizedoby
recoveries. In the irradiated study, at 4 out ofampling dates the recoveries were below 90 %gé&.an9.3 —|
86.6%). In the dark study, at 2 out of 7 sampliated the recoveries were below 90 % (range: 888&.8 %).
Such low recoveries undermine the validity of thelg. The study is not valid.

At day 15 and 28, the sum of unidentified radioattiin the extractable fraction (organic andRdy;-extract)
accounts for 10.2 and 7.25% AR, respectively .nmddendum to the study, the applicant has madeattesthat
the unknown radioactivity in the two extracts (acet and H3PO4) cannot be summed up as the pealec
attributed to two different degradation productse(§figures below).The RMS agrees with this integiren and

as a consequence, unidentified radioactivity da¢®rceed 10% AR.

Radio-chromatogram of the organic extract at samphg day 28

57 a) Etho Bodenextr. 28d Pr.2 1

84/1/1

Sample Name: a) Etho Bodenextr, 28d Pr.2 injection Voiume. 100,0 ‘
Vial Number. 24 Channel: LB507A
Sample Type: uriknown Wavelength: n.a.

Contro! Program ETHO Bandwidth: n.a.

Quantif. Method:  Etho-Met_Boden3 Dilution Factor: 1,0000
Recording Time: 2.12.02 18:59 Sampie Weight 1,0000
LRU” Time (nin): 10,00 Sample Amount: 1,0000
0-£110_P1Q10 BOGEN: 47 s tsa by OR HFLCT)

__.LB&07A

3 « Ethofumesat - 6,024

40,0 {
i
35,0-] ; 3
] 1 |
4 |
il HE
i ]
k. Lo
25,0 i i
1-HDBM 4024 | 1
i A i |
\ . [
20,0-{ \ i \ P
| \ i ’
1 i i \
| \2- Etho-2-keta - 4,604, |
15,0 / g ! \
L PR S N v DL R - \\.‘,\,1v \ s i S ,M__ﬂ.‘
i
10,0+ e e S et e o oS R SV, m"j
. 0.0 13 - ~“2.,; B 3.8 50 6.3 75 838 10,0
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mV mV*min %
1 4,02 HDBM 10,103 4948 24,59 n.a. BM* ,
2 4,50 Etho-2-kelo 4 2,347 0,923 4,59 n.a. MB*
3 6,02 Ethofumesat 27,137 14,247 70,82 n.a BMB
Total: 40,187 20,118 100,00 0,000

was
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Radio-chromatogram of the HsPO4-extract at sampling day 28

125 a) Etho H3PO4-Extr. 28d Pr.2
Sample Name: a) Etho H3PO4-Extr. 28d Pr.2 Injection Volume: 150,0
Vial Number: 9 Charninel; LB507A
Sample Type: unknown Wavelength: n.a.
Control Program:  ETHO Bandwidth: n.a.
Quantif. Method:  Etho-Met_Boden4 Dilution Facior: 1,0000 |
Recording Time: 10.1.03 12:01 Sample Weight, 1,0000
Run Time {minj: 10,00 Sample Amount: 1,0000 i
o . Etha_Photo_Badanz nogic by GAHPLC. 3] LR507A
z\‘.ug‘,;‘v Sl L et LS e DY SIS e i _l l
H 1+ HDBAS - 3,87 | ¥
{ i :
19,00
E 4 l2 - Elholumesat - .214
| o
18.00 ¢ 4
| ! 7 ! v 3
| 4; H }
17,00 i 3 i |
: ¥ i ] !
; 3 i 1 :
b i i i & H
1.00] ] ' ‘
I i : P
13.00 | : 3 |3 i
R L B |
oy b Bl " :
|
12,0 I ey e S e S OTIS S - —--—~.L'— v
o 13 25 38 50 63 7,5 8.8 10,0
Nec. | RetTime Peak Name Height Area Rel.Area Amount Type
min mV mV*min % pg/mi
1 3,98 HDBM 5,189 4,992 72,82 n.a BMB*
2 6,21 Ethofumesal 4,183 1,863 27,18 n.a.__ BMB*
Total: 8371 6,866 100,00 0,000
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B.8.1.1.2 Rate of degradation

B.8.1.1.2.11 aboratory studies

B.8.1.1.2.1.1Aerobic degradation of the active substance

Reference: THE DEGRADATION OF 14C-NC 8438 IN A SANDY LOAM SOIL FROM
COLORADO USA

Notifier: Taskforce

Author(s), year: Adcock, J. W.; Challis, I. R.; PEg J. C.;1975

Report/Doc. number: A83269 / W 13 / M-155538-01-1

Guideline(s): None

GLP: No

Deviations:

Validity: Not valid

Status: Previous evaluation in DAR for original epgal / baseline dossier.

Study summary based on previous draft assessnport re

Materials and Methods
The aerobic and anaerobic transformation of bengemelom ring-) *)C- and **S-labelled ethofumesate

(NCB8438) in a 20% EC formulation (Nortron) was istrgated in a sandy loam from Colorado.

Table 8-47: Soil characteristics

Soll oC pH sand silt clay MHC (%) CEC
(%) (%) (%) (%) meq/100 g
Colorado sandy loam 1.9 7.7 41 45 14 28 n.r.

n.r = not reported

The soils were treated with the formulated NC8488 dose of 3 mg as/kg (corresponding to 3.36 Kagdsind
incubated in the dark at 20& and 65% of its field moisture capacity. In th@ambic, and in samples for later
timepoints in the aerobic and sterile soi§CO, and other volatile compounds were trapped in
methanol/ethanolamine (1:1). In the aerobic studigplicate samples were taken for analysis atiover
intervals up to 302 days. In the anaerobic studiamples were taken 0 and 30 days after applic§tivar to
induction of anaerobic conditions), and 60 and 89sdafter application (after induction of anaersigh The
soil samples were extracted with methanol/watet)(9dn the aerobic studies, the soil samples taktetiay 45
were further extracted with 6M HCI, 2M NaOH, 10M Old, N,N-dimethyl formamide, acetic acid or acetic
anhydride. The radioactivity was quantified by L& characterised by TLC.

88



Ethofumesate Volume 3 — B.8 (AS)

Results

The material balance of applied radioactivity atti@ation of the aerobic studies are given in Hige below.

Table 8-48: Material balance of applied“C-ethofumesate and>S-ethofumesate (figures within brackets)
(NCB8438) and residues after aerobic incubation ino sandy loam soils. The figures represent % of

applied radioactivity.

Soil Days after NC8438 HMcop Unextractable Total recovery
application (%) (%) (%) (%)
Colorado 302 (200) 6.7 (10) 38 53 (90) 98

No %S0, or other transformation products were detectee. ffansformation of*C-ethofumesate followed first

order kinetics.

In the anaerobic study, 94% of th€ - and**S -labelled parent compound present after 30 daysembic

conditions remained unaltered 60 days after indactif anaerobiosis. In the aerobic study, after 8ags of

incubation 6.7% AR could be attributed to ethofuateswhereas bound residue and,@0@counted for 53.1
%AR and 38.3 % AR, respectively.

Comments RMS
In a non-guideline study, the aerobic and anaerhitsformation of*C - and®*S - labelledethofumesate inl|a
20% EC formulation (Nortron) was investigated isandy loam from Colorado. Details on the soils lfsas
sampling depth, previous use and history of pelticapplications) are not reported. The experimeas w
conducted with the formulated product; however,dffect of formulation on microbial activity and/bromass
was not tested. Moreover, the microbial biomaghefsoils was not determined. This is especialtjcal, since
— according to the study protocol — the soil wasdaied and sieved and then immediately spiked Withtest
solution without any pre-incubation of the soil.eFéfore, it is highly probable that the microbiatiaty could

not recover from the dry phase and therefore resitiithe study appear not reliable.

Soil samples were incubated in screw-cap jars. hidee lightly placed on all jars, except the 23@ 800 day
groups, to prevent excessive moisture loss. Thewidre occasionally removed to allow aeration ef sbil.

Therefore, volatiles anfCO, might have been lost and the mass balance isyhigigstionable.

The experiment was set up without replicates. Tod@pé samples were taken for analysis. Only theeslo
extractable ethofumesate are reported in triplicateor the non-extractable fraction, only meansthoée

measurements and for Gonly two of the three measured values are availabl
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The report states that only ethofumesate and beesidue were detected in the aerobic study, whemeas

metabolites occurred. However, neither the limitdetection, nor the limit of quantification of amyj the

investigated compounds is reported.

No extraction was performed immediately after aggilon of the test substance at day zero.

In view of the above mentioned deficiencies, thelgtis considered as not acceptable.

The following six degradation studies were evaldated summarized in the course of the previousuatiah:
Harris, R. J.; Whiteoak, R. J.; (1977); Harris JR Whiteoak, R. J.; (1978); Harris, R. J.; Redr\B.; (1979);
Harris, R. J.; Reary, J. B.; (1980); Harris, R(1976a); Harris, R. J.; (1976b). In the previousH) the studies
were summarised in one combined summary and thes albkdeemed not valid. For the current re-evabmat
the RMS did choose not to provide detailed studyrearies but rather to better explain the reasonghéor

previous exclusion.

Summary original DAR

Methods

The dissipation of unlabelled ethofumesate, appkegarately or together with each of the herbici
trichloroacetic acid (6 ppm), pyrazone (3 ppm)azam (2 ppm), diuron (3 ppm), desmedipham (1 pp
phenmedipham (1 ppm), pebulate (4 ppm) or cycléatppm) was investigated under aerobic condition
different soils. The treated soils were incubate@24C and 50 - 60% of their maximum water holding céyad

Single samples were taken for analysis at regotarvals up to 140 days.

Results

The recovery efficiency of the method of analysis &thofumesate varied between 46 and 103%.

dissipation half-lives of ethofumesate varied tegw 18 and 43 days in the different soils. Appiaatogether
with the other compounds tested did not signifigamfluence the transformation rate of ethofumesat this

study.

des

m),

The

RMS Comments original DAR

The fact that no replicate sampling were performaed the insufficient recoveries obtained from trsedi
methods of analysis, makes the results question8gsides, no material balances were establishdg,tbe
decline of parent compounds was reported. Thetsestithe studies indicate that the use of tankiums with
ethofumesate and the above mentioned compoundesas significant effect on the dissipation rate

ethofumesate. The data from this study are nobdurtonsidered in the evaluation of ethofumesate.

of
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Reference: LABORATORY STUDY TO COMPARE THE RESIDUE DECLINE OF
ETHOFUMESATE AND ATRAZINE (APPLIED SEPARATELY OR TO GETHER)
IN TWO SOIL TYPES

Notifier: Taskforce

Author(s), year: Harris, R. J.; Whiteoak, R. J.719

Report/Doc. number: A83304 / W 49 / M-155573-01-1

Guideline(s): None

GLP: No

Deviations:

Validity: Not valid

Status: Previous evaluation in DAR for original epgal / baseline dossier.

Study summary based on previous draft assessnynt re

Materials and Methods
The aerobic degradation unlabelietthiofumesate was investigated in a sandy loam ailtilaam from UK.

Table 8-49: Soil characteristics.

Soil ocC pH sand silt clay | Water conten CEC
(%) (%) (%) | (%) at FC meq/
(g/1009) 100 g soil
Sandy loam 0.8 7.8 57 26 19 25.3 n.r.
Silt loam 2.2 7.5 24 56 17 33.6 n.r.

n.r = not reported

The soils were treated with the ethofumesate atsa df 2 mg as/kg and incubated in the dark at 22#hd
60% of their field capacity. The applied analytioathod was cross referenced to R.J. Harris, FiRep®rt
RESID/75/31 (June 1975) "Analytical method for desis of NC 8438 in soil treated with NORTRON".

Comments RMS

The study was regarded as not valid in the prevewasuation.

Soils are insufficiently characterized since pédti@pplication history of the sites and sampliegtti are not
reported. Soils were stored outdoors in plastigstand not under controlled conditions (4°C). Therabial
biomass was not determined. No replicates wererteghol he recovery in fortified samples ranges leetw68%
(which is below the levels required by OECD 3073 &7%. No mass balance is reported. The data fngam t

study are not further considered in the re-evabumatif ethofumesate.
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Reference: LABORATORY STUDY TO COMPARE THE RESIDUE DECLINE OF
ETHOFUMESATE AND DIURON (APPLIED SEPARATELY OR TOGE THER)
IN TWO SOIL TYPES

Notifier: Taskforce

Author(s), year: Harris, R. J.; Whiteoak, R. J.789

Report/Doc. number: A83305 /W 50/ M-155574-01-1

Guideline(s): None

GLP: No

Deviations:

Validity: Not valid

Status: Previous evaluation in DAR for original el / baseline dossier.

Study summary based on previous draft assessnynt re

Materials and Methods

The aerobic degradation unlabellettiofumesate was investigated in a sandy loam aiitllaam from UK.

Table 8-50: Soil characteristics.

Soll oC pH sand silt clay | Water conten CEC
(%) (%) (%) (%) at FC meq/
(9/1009) 100 g soil
Sandy loam 0.8 7.8 57 26 19 25.3 n.r.
Silt loam 2.2 7.5 24 56 17 33.6 n.r.

n.r = not reported

The soils were treated with the ethofumesate atsa df 2 mg as/kg and incubated in the dark at Z22#hd
60% of their field capacity. The applied analytioathod was cross referenced to R.J. Harris, FiRep®rt
RESID/75/31 (June 1975) "Analytical method for desis of NC 8438 in soil treated with NORTRON".

Comments RMS

With respect to aerobic degradation of ethofumeshéestudy is a duplication of the study by Haarmsl

Whiteoak (1977). The study was regarded as nadl vialihe previous evaluation.
Soils are insufficiently characterized since pédé@pplication history of the sites and sampliegtt are not

mentioned. Soils were stored outdoors in plastigttand not under controlled conditions (4°C). Trtierobial

biomass was not determined. No replicates werertegholThe mean recovery determined in fortification
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experiments is low (80.2 % for the sandy loam, %&fér the silt loam), but still in the range of t&&CD 307.

However, no mass balance is reported. The datathinstudy are not further considered in the rahgation of

ethofumesate.

Reference: LABORATORY STUDY TO COMPARE THE RESIDUE DECLINE OF EC
FORMULATIONS OF ETHOFUMESATE, DESMEDIPHAM AND
PHENMEDIPHAM (APPLIED SEPARATELY OR TOGETHER) IN TW O SOIL
TYPES

Notifier: Taskforce

Author(s), year: Harris, R. J.; Reary, J. B.; 1979

Report/Doc. number: A83309/ W 54 | M-155578-01-1

Guideline(s): None

GLP: No

Deviations:

Validity: Not valid

Status: Previous evaluation in DAR for original eppal / baseline dossier.

Study summary based on previous draft assessnynt re

Materials and Methods
The aerobic degradation unlabellethofumesate applied as a 20% EC formulation wasstigated in a sandy

loam and a silt loam from UK.

Table 8-51: Soil characteristics.

Soil ocC pH sand silt clay | Water conten CEC
(%) (%) (%) (%) at FC meq/
(9/1009) 100 g soil
Sandy loam 0.8 7.8 57 26 19 60 n.r.
Silt loam 2.2 7.5 24 56 17 98.4 n.r.

n.r = not reported

The soils were treated with formulated ethofumeaatedose of 2 mg as/kg and incubated in the ata2R+2C
and 60% of their field capacity. The applied anabitmethod was cross referenced to R.J. Harrsgris Report
RESID/75/31 (June 1975) "Analytical method for desis of NC 8438 in soil treated with NORTRON".

Comments RMS

The study was regarded as not valid in the prevewasuation.
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Soils are insufficiently characterized since pédti@pplication history of the sites and sampliegtti are not
mentioned. Soils were stored outdoors in plastigttand not under controlled conditions (4°C). Trtierobial
biomass was not determined. No replicates werertegholhe mean recovery determined in fortification
experiments (in the sandy loam 87.7% and in thidosim 73.6%) is in the range of the OECD 307. Heeveno
mass balance is reported. The study was condudtedhe formulated product, yet no influence of the
formulation itself on microbial activity was testeéfthe data from this study are not further considen the re-

evaluation of ethofumesate.

Reference: LABORATORY STUDY TO COMPARE THE RESIDUE DECLINE OF
ETHOFUMESATE, PEBULATE AND CYCLOATE (APPLIED SEPARA TELY OR
TOGETHER) IN TWO SOIL TYPES

Notifier: Taskforce

Author(s), year: Harris, R. J.; Reary, J. B.; 1980

Report/Doc. number: A83310/ W 55 /M-155579-01-1

Guideline(s): None

GLP: No

Deviations:

Validity: Not valid

Status: Previous evaluation in DAR for original epgal / baseline dossier.

Study summary based on previous draft assessnport re

Materials and Methods
The aerobic degradation unlabellethofumesate applied as a 20% EC formulation wasstigated in a sandy

clay loam and a clay loam from UK.

Table 8-52: Soil characteristics.

Soil ocC pH sand silt clay | Water conten CEC
(%) (%) (%) (%) at FC meq/
(g/1009) 100 g soil
Sandy clay loam 1.1 7.9 48.3 23 23 44 n.r.
Clay loam 2.8 7.8 19 35 38 62 n.r.

n.r = not reported

The soils were treated with formulated ethofumeaatedose of 0.72 mg as/kg and incubated in tHeata
22+2°C and 50% of their field capacity. The applied stiehl method was cross referenced to R.J. Harris,
Fisons Report RESID/75/31 (June 1975) "Analyticatimd for residues of NC 8438 in soil treated with
NORTRON".

Comments RMS
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The study was regarded as not valid in the prevewaduation.

Soils are insufficiently characterized since pédé@pplication history of the sites and sampliegtt are not
mentioned. Soils were stored outdoors in plastigsttand not under controlled conditions (4°C). Trtierobial
biomass was not determined. No replicates wererteghol he recoveries determined in fortificatiopesiments
were 72.4% for the sandy clay loam and 67.4% ferclay loam (which is below the levels requiredd&CD
307).However, no mass balance is reported. Thefdatathis study are not further considered ingkeluation

of ethofumesate.

Reference: LABORATORY STUDY TO COMPARE THE RESIDUE DECLINE OF NC 8438
AND TRICHLOROACETIC ACID (APPLIED SEPARATELY OR TOG ETHER)
IN TWO SOIL TYPES

Notifier: Taskforce

Author(s), year: Harris, R. J.; 1976a

Report/Doc. number: A83301 / W 45/ M-155570-01-1

Guideline(s): None

GLP: No

Deviations:

Validity: Not valid

Status: Previous evaluation in DAR for original epgal / baseline dossier.

Study summary based on previous draft assessnport re

Materials and Methods
The aerobic degradation unlabelletthofumesate applied as a 20% EC formulation wasstigated in a sandy

loam and a silt loam from UK.

Table 8-53: Soil characteristics.

Soil ocC pH sand silt clay | Water conten CEC
(%) (%) (%) | (%) at FC meq/
(g/1009) 100 g soil
Sandy loam 0.8 7.8 57 26 19 25.3 n.r.
Silt loam 2.2 7.5 24 56 16 33.6 n.r.

n.r = not reported
The soils were treated with formulated ethofumeaatedose of 2 mg as/kg and incubated in the ale2R+2C

and 60% of their field capacity. The applied anabitmethod was cross referenced to R.J. Harrsgris Report
RESID/75/31 (June 1975) "Analytical method for desis of NC 8438 in soil treated with NORTRON".

95



Ethofumesate Volume 3 — B.8 (AS)

Comments RMS

The study was regarded as not valid in the prevewasuation.

Soils are insufficiently characterized since pédti@pplication history of the sites and sampliegtti are not
mentioned. Soils were stored outdoors in plastigsttand not under controlled conditions (4°C). Trtierobial
biomass was not determined. No replicates wererteghoRecoveries are generally between 70 % ar¥s.90

No mass balance is reported. The data from thdysite not further considered in the re-evaluatibn

ethofumesate.

Reference: LABORATORY STUDY TO COMPARE THE RESIDUE DECLINE OF NC 8438
AND PYRAZONE (APPLIED SEPARATELY OR TOGETHER) IN TW O SOIL
TYPES

Notifier: Taskforce

Author(s), year: Harris, R. J.; 1976b

Report/Doc. number: A83302 / W 46 / M-155571-01-1

Guideline(s): None

GLP: No

Deviations:

Validity: Not valid

Status: Previous evaluation in DAR for original epgal / baseline dossier.

Study summary based on previous draft assessnport re

Materials and Methods
The aerobic degradation unlabellethofumesate applied as a 20% EC formulation wasstigated in a sandy

loam and a silt loam from UK.

Table 8-54: Soil characteristics.

Soil ocC pH sand silt clay | Water conten CEC
(%) (%) (%) | (%) at FC meq/
(g/1009) 100 g soil
Sandy loam 0.8 7.8 57 26 19 25.3 n.r.
Silt loam 2.2 7.5 24 56 16 33.6 n.r.

n.r = not reported
The soils were treated with formulated ethofumeaatedose of 2 mg as/kg and incubated in the ale2R+2C

and 60% of their field capacity. The applied anabitmethod was cross referenced to R.J. Harrsgris Report
RESID/75/31 (June 1975) "Analytical method for desis of NC 8438 in soil treated with NORTRON".
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Comments RMS

The study was regarded as not valid in the prevewasuation.

Soils are insufficiently characterized since pédti@pplication history of the sites and sampliegtti are not
mentioned. Soils were stored outdoors in plastigsttand not under controlled conditions (4°C). Trtierobial

biomass was not determined. No replicates wererteghoRecoveries are generally between 70 % ar¥d,90

except for the time zero sample (53-80%).
No mass balance is reported. The data from thdysite not further considered in the re-evaluatibn

ethofumesate.

Reference: [14C]-ETHOFUMESATE: AEROBIC METABOLISM IN TWO SOILS AT TWO
MOISTURE CONTENTS

Notifier: Taskforce

Author(s), year: Waring, A. R.; 1992

Report/Doc. number: A83385/W 129 / M-155653101-

Guideline(s): USEPA (=EPA): subdiv.N, 162-1

GLP: Yes

Deviations:

Validity: Valid

Status: Previous evaluation in DAR for original epgal / baseline dossier.

Comments RMS
The study was also submitted as a route study asdewaluated in the respective section.
The regulatory endpoints are:

Kinetic Model DT50 (d) DT90 (d) Chi2 (%)
Abington sandy loam SFO 137 454 6.89
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Reference: AEROBIC METABOLISM IN A STANDARD SOIL (SPEYER 2.2) (14C)-
Ethofumesate

Notifier: Taskforce

Author(s), year:
Report/Doc. number:
Guideline(s):

GLP:

Deviations:

Validity:

Status:

Waring, A. R.; 1993

A83398 / W 156 / M-155666-01-1

None

Yes

Not valid

Previous evaluation in DAR for original epgal / baseline dossier.

Comments RMS

The study was also submitted as a route study asdewaluated in the respective section.

Reference:

Notifier:

Author(s), year:
Report/Doc. number:
Guideline(s):

GLP:

Deviations:

Validity:

Status:

DEGRADATION IN SOIL UNDER AEROBIC CONDITIONS 14C Et hofumesate

Taskforce

Cameron, B. D.; Phillips, M.; H&l. E.; 1991
A87600 / W 500 / M-161526-01-1

BBA: IV, Section 4.1 (1986)

Yes

Not valid

Previous evaluation in DAR for original eppal / baseline dossier.

Comments RMS

The study was also submitted as a route study asdewaluated in the respective section.
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Reference: THE SOIL DEGRADATION OF RADIOLABELLED NC 8438
Notifier: Taskforce

Author(s), year: Adcock, J. W.; Challis, I. R.; War, P. A.; 1974

Report/Doc. number: A83266 / W10/2 / M-155706-0AMended: 1975-05-01
Guideline(s): None

GLP: No

Deviations:

Validity: Not valid

Status: Previous evaluation in DAR for original epgal / baseline dossier.

Comments RMS

The study was also submitted as a route study asdewaluated in the respective section.

Reference: ADDITIONAL LABORATORY STUDY OF THE DEGRADATION OF N C 8438 IN
TWO STANDARD SOILS FROM W. GERMANY

Notifier: Taskforce

Author(s), year: Harris, R. J.; Whiteoak, R. J.789

Report/Doc. number: A83299 / W 43 / M-155568-01-1

Guideline(s): BBA: 36

GLP: No

Deviations:

Validity: Not valid

Status: Previous evaluation in DAR for original eppal / baseline dossier.

Study summary based on previous draft assessnport re

Materials and Methods
The aerobic degradation of unlabellethofumesate applied as a 20% EC formulation wasestigated in a

sandy loam and two sands from Germany.

Table 8-55: Soil characteristics

Soil ocC pH <0.02 silt clay | Water conten CEC
(%) mm (%) | (%) at 40 % megq/
(%) MWHC 100 g sail
(9/1009)
Sand 0.8 7.0 4.2 n.r.| n.r. 11.7 n.r.
Sand 2.58 6.8 10.1 n.r. n.r 11.8 n.r.
Sandy loam 1.0 5.2 19.5 n.r n.r 9.3 n.r.
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n.r = not reported

The soils were treated with formulated ethofumesdta dose of 10 mg as/kg and incubated in the dark
22+2°C and 60% of their field capacity. Samples wereasted with 300 ml of a 2:1 (v/v) dichloromethane:
methanol mixture. After filtration, the extractionas repeated. Duplicate aliquots were analysednfost
samples. The combined organic extract was driegdsging through anhydrous sodium sulphate and akas t

to dryness in a Kuderna-Danish evaporator. Deteatitin of extracts was carried out by GLC.

Comments RMS

The study was regarded as not valid in the prevewasuation.

Soils are insufficiently characterized since pedécapplication history of the sites; sampling deephd soil
texture are not reported. Soils were stored outlgomplastic trays and not under controlled condii (4°C).
The microbial biomass was not determined and thiecefof the formulation on microbial activity not
investigated. Recoveries are generally above 90N#. mass balance is reported. Neither the limit| of
quantification nor the limit of detection is repsdit The authors themselves question the relevante oesults:
“the possibility that the high application rate.][.may have contributed to the slower decline hes been
investigated.” Time zero concentrations were noasneed and sampling intervals are in part appraesnaot

suited for exact kinetic evaluation (e.g. 8 ¥4 wedk% weeks).

The data from this study are not further considémetie re-evaluation of ethofumesate.

Reference: Fertilization can modify the non-targeteffects of pesticides on soil microbial
communities.

Notifier: UPL / Taskforce

Author(s), year: Mufioz-Leoz, B., Garbisu, C., Aigglad, I., Ruiz-Romera, E. 2012

Report/Doc. number: M-458656-01-1

Guideline(s): ISO 16072, 2002. Soil Quality and dediory Methods for Determination of Microbial

Soil Respiration.
ISO 17155, 2002. Soil Quality and Determination Adfundance and Activity of Soil

Microflora Using Respiration Curves

GLP: No

Deviations:

Validity: Relevant; not reliable.

Status: Scientific peer-reviewed literature

Study summary
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A three-month laboratory mesocosm experiment wafpeed to investigate interactions between pedgiei
(difenoconazole: fungicide, deltamethrin: insedigi ethofumesate: herbicide) and fertilizers (NB/Mtlsetic
fertilizer, compost) regarding the potential norg&t effects of pesticides on soil microbial comiities. To this
aim, pesticides and fertilizers were applied td aba rate of 5 mg active ingredient kW soil and 185 mg N
kg' DW soil, respectively. Soil sampling was done rafte 7, 30, 60 and 90 days of incubation in oraer t
determine pesticide degradation rates and micrqbigpberties: enzyme activities, basal respiratmubhstrate-
induced respiration, potentially mineralizable Mrification rate and denitrification potential. Blze end of the
incubation, ethofumesate in non-fertilized soilssw@egraded by 93%, with a half-life of 29 days. NPK
fertilization led to a 26% increase in ethofumedwath-life in soil. A short-term antagonistic eftdmetween NPK
fertilization and ethofumesate presence was fowganding their inhibitory effect on potentially renalizable
N. In compost-fertilized soils, ethofumesate cotadted the stimulatory effect of compost on déiittion

potential.

Comment RMS

Ethofumesate showed no effect on soil microbiapirasory activity and only slight effects on poteily

mineralizable nitrogen, nitrification rate and defication potential. Ethofumesate led to a slightower

enzyme activity at day 90. Several interactionsveen fertilizer application and effects of ethofisake on
microbial communities were observed. Better fitsevachieved when using a bi-phasic degradation matie
degradation rate of the unfertilized control @@29.2 days) is in the range of the laboratory dmdrtormalized
field studies.

However, in order to be fully reliable for regulatopurposes, key information is missing such adydioal
recoveries and a full mass balance.
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Reference:

Notifier:

Author(s), year:

Report/Doc. number:

Guideline(s):

GLP:
Deviations:
Validity:
Status:

Non-target effects of three formulated gsticides on microbially-mediated processes
in a clay-loam soil.
Taskforce

Mufioz-Leoz, B.; Garbisu, C.; Clemset, J.-Y.; Sanchez-Perez, J.M.; Antiguedad, 1,
Ruiz-Romera, E.; 2013

M-462303-01-1

ISO 16072, 2002. Soil Quality and detiory Methods for Determination of Microbial
Soil Respiration.
ISO 17155, 2002. Soil Quality and Determination Adfundance and Activity of Soil
Microflora Using Respiration Curves
No

Relevant; not reliable.

Scientific peer-reviewed literature

Study summary

An experiment was performed to study non-targetat$f of inter alia ethofumesate (herbicide) on ol

parameters in a clay-loam soil. Pesticides werdiegas commercial formulations to soil sampleslifferent

concentrations (5, 50 and 500 mg kdws) and then incubated under laboratory conditifams3 months.

Throughout the incubation period, microbial paraeretvere determined at days 7, 30, 60 and 90.mAg kg

dws, ethofumesate did not cause significant chaigesil microbial parameters. In contrast, at 56 kg’

dws, pesticide application decreased overall sadrabial activity, negatively affecting the actiyitof soil

enzymes.

Similarly, at 500 mg kg dws, ethofumesate caused a pesticide-induced stressil microbial communities, as

reflected by the respiratory quotient. Besidespfetimesate at 50 and 500 mg kdws resulted in lower values

of denitrification potential. It was concluded thalthough pesticide concentration had a somewttanisistent

and erratic effect on soil microbial parametersstis&gle application at 500 mg Kgdws did have an impact on

many of the microbial parameters studied here.

Comments RMS

The study seems to have followed the OECD 307 ¢jnilePesticide degradation rates were dependestt Lp

concentration: higher values of half-life time wexeserved at increasing pesticide concentratioesteB fits
were achieved when using a bi-phasic degradatiodemdAt 5 mg kg* dw, no pesticide-related relevant

changes in soil microbial communities occurred.higher concentrations, adverse impacts on soil obiet

communities were detected. In particular, at 500kgd dw soil, ethofumesate application decreased dveral

soil microbial activity, negatively affecting thetavity of soil enzymes. At high concentrationshafumesate
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caused a pesticide-induced stress on soil micraiaimunities, as reflected by the respiratory euutand a

lower of Ny, at the end of the incubation.

The experiments were conducted with a 50% EC faatrart of ethofumesate. The degradation rate for|the

lowest relevant concentration (Ey128.5 days) is in the range of the laboratory dmedntormalized field studies.

In order to be acceptable for regulatory purpokeg, parameters would have been determined (asresjby
OECD 307) such as volatiles, evolved £@nd non-extractable residues. Moreover, the diedgiean of
ethofumesate is only graphically displayed. The suead values are not reported and therefore, theadation
rate cannot be independently verified. For instatioe authors have set the time-zero concentrétiich was
apparently not measured) to 100% of the dosedwddieh is not in line with FOCUS (2006).

Reference: Influence of soil humidity on herbicidedegradation - laboratory tests.
Notifier: Taskforce

Author(s), year: Kucharski, M.; Sadowski, J.; 2006

Report/Doc. number: M-459319-01-1

Guideline(s): None

GLP: No

Deviations:

Validity: Relevant; not reliable.

Status: Scientific peer-reviewed literature

Study summary

The aim of these studies was to define the dynaofitise degradation of fluazifop, ethofumesate alogyralid

and the influence of humidity on the rate of degtaxh in soil. After sampling of soil from a field the vicinity

of Wroclaw, Poland, humidity of the required leweas established (20, 60 and 90% maximum soil water
capacity). One hour after herbicide applicatiomsigs were collected and residues were determigdugh-
performance liquid chromatography (HPLC) with UVteldion and gas chromatography (GLC) with ECD
detection. The half-life of ethofumesate in soilswg0, 49 or 24 days at 20, 60 or 90% maximum sailew

capacity.

Comments RMS

Only the abstract of the study is available in Esiglthe main study is in Polish. The half-lifeethofumesate ir
soil was 80, 49 or 24 days at 20, 60 or 90% maxirsaihwater holding capacity. However, in ordeb® fully

reliable for regulatory purposes, key informatiocts as analytical recoveries and a full mass bal@missing.
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Reference: Degradation of ethofumesate in soil undéaboratory conditions.
Notifier: Taskforce

Author(s), year: Kucharski, M.; Sadowski, J.;2009

Report/Doc. number: M-458624-01-1

Guideline(s): None

GLP: No

Deviations:

Validity: Relevant; not reliable.

Status: Scientific peer-reviewed literature

Study summary

The aim of the research was to determine the inflaeof the soil type and adjuvants on the dynaroics
ethofumesate degradation in soil. Two soil typeseweollected from the field and used for the labama
experiments. On both soils, ethofumesate was appli@ rate of 800 g/ha, alone and in mixture \adfuvant
based on methylated crop oil and surfactant adju\R@sidues of ethofumesate were determined uskigCH
with UV detection.

The type of soil influenced the degradation rategthofumesate. Significant differences in degradatate
between soils during the first period after treath(@6 days) influenced the indicator. The addition of oil
adjuvant slowed down the degradation of ethofungeaatincreased the level of residue in soils. Thg,Balue
for ethofumesate + oil adjuvant was about 8-10 dégker in comparison with the RJfor ethofumesate alone.
No significant differences were observed betweagratiation rates and the Eyffor ethofumesate applied alone

and with surfactant adjuvant.

Comments RMS

In order to be acceptable for regulatory purpokeg, parameters would have been determined (asreshhy
OECD 307) such as volatiles, evolved £/@nd non-extractable residues. Moreover, the diedgiean of
ethofumesate is only graphically displayed. The suead values are not reported and therefore, theadation

rate cannot be independently verified.

B.8.1.1.2.1.2Aerobic degradation of metabolites, breakdown ande&action products

104



Ethofumesate Volume 3 — B.8 (AS)

Reference: NC8493 (A Metabolite of Ethofumesate) — Aerobic Rat of Degradation in Three
Soils.

Notifier: UPL/Agrichem

Author(s), year: Malekani, K. (2013)

Report/Doc. number: Smithers Viscient Study No.4836134

Guideline(s): OECD Guideline 307
OPPTS Guideline 835.4100

GLP: Yes

Deviations:

Validity: Valid

Status: New study.

l. MATERIALS AND METHODS
A. MATERIALS

1. Test material: NC8493 (2,3-dihydro-2-hydroxy-3,3-dimethyl benzaiu-5-yI

methanesulphonate)

Batch No.: EPP/VMV 358A
Purity: 99.8%
CAS No.: 26322-82-7

2. Soils:

Three freshly sampled field soils were used: Fighsance), Horn (Switzerland) and Sevelen
(Switzerland). None of the soils had knowingly liged pesticide applications in the last 3 years.
All soils were sieved with 2-mm sieve and moistwas adjusted to a pF 2.5. At start and at study

termination, the microbial biomass of the soil wiasermined.
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Table 8-56: Characterization of soil

Soil Property Fislis Horn Sevelen
Soil type (USDA) Silt Loam Loam Sandy Loam
Sand [%] 11.89 41.87 54.61
Silt [%] 62.84 34.92 37.36
Clay [%] 25.27 23.21 8.03
Bulk density disturbed [kg/dth 1.39 1.41 1.37
pH [CaCl] 6.82 7.23 7.51
Cation Exchange Capacity
[mmol/z//100 g B] 25.15 23.24 7.26
Field moisture
pF 1.0 [%)] 62.24 60.99 47.43
pF 2.0 [%)] 42.56 38.72 32.76
pF 2.5 [%)] 35.45 33.69 23.58
Table 8-57: Soil microbial biomass
Interval Soil biomass Organic C Biomass as organic €
[mg C/100 g soil] [%] [%0]
Fislis Soil
Post-handling 18.1 2.1 0.86
Start of incubation 194 2.2 0.88
End of incubation 9.8 2.0 0.49
Horn Soill
Post-handling 50.8 2.4 2.12
Start of incubation 37.7 2.5 1.51
End of incubation 22.2 2.8 0.79
Sevelen Soll
Post-handling 22.1 1.6 1.38
Start of incubation 23.3 3.2 0.73
End of incubation 21.0 3.1 0.68

a Biomass as % OC = [Soil Biomass / (%0OC x 1000gphg/ 100%

B. STUDY DESIGN

1. Experimental conditions
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Each soil (100 g dry weight) was added to the vessel and the soil moisture was adjusted to pFt8r
equilibration to test conditions for four days g@mples were treated at the rate of 0.5 mg/kgespanding to

an expected field rate of 500 g/ha. The solvent grasn time to evaporate and the soil was gentksh to
ensure homogeneity. The samples were incubatethe@ndark at 20 + 2°C and aerated continuously with

moisturised air.
2. Sampling

The samples were taken immediately after applinafaay 0), 1, 2, 4, and 24 hours and 3 and 7 dfigs a
application. At each sampling interval, two replesawere analysed by LC-MS/MS to determine coneéntr
of the NC8493.

3. Description of analytical procedures

Soil extractions were carried out using 150 mL awcitile:water (4:1, v:v) and the soil and solvenikture was
shaken for 1 minute and then centrifuged for appnately 10 minutes. The procedure was repeated and
combined extracts were brought to a final volume@® mL with the extraction solvent, mixed well atfne

aliquots filtered.

Aliguots of the 4-hour sampling post-extracted $BES) samples were submitted to reflux extracfidre PES
was refluxed with acetonitrile:water (4:1, v:v) fdrhours. The cooled mixture was transferred tarifage
bottles using acetonitrile:water (4:1, viv) as asé and centrifuged for 10 minutes. The supernatad
decanted and adjusted to 175 mL with 4:1 acettirater, filtered and analysed by LC-MS/MS.

Il RESULTS AND DISCUSSION
A. MASS BALANCE

The samples analysed at time O ranged from 82.89td% of the initial dose (calculated based on the
concentration of NC8493 in the spiked control ettt time 0) and the average results for sampiafysed

at 24 hours of incubation ranged from < LOQ to 4.@Pthe initial dose and < LOQ for the remainderod
7-day study.

LOD: 0.006 mg/kg

LOQ: 0.03 mg/kg

B. VOLATILIZATION

Volatile components were not recovered in this wtud

C. TRANSFORMATION
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NC 8493 degraded very rapidly in soil, the caladiahalf-life (SFO) ranged from 0.05 to 0.07 daya. &l
soils SFO was the optimum kinetic model and shoaaxptable visual fit.

Table 8-58: Concentrations of NC8493 measured in §lis soil samples during the 7-day aerobic soil
degradation study.

i Dose Concentration Concentration in " Cal'cul‘ate('i s % of Initial
Interval (mg/ke) Extract (ng/mL) Concentration in Soil Applied®
(mg/kg) ’
Spiked Control Extract 05 208 0.624 100
Time 0 05 181 0.543 870
05 176 0.528 846
Mean 858
1 Hour 05 147 0.441 70.7
0.5 163 0.489 784
Mean 745
> Hours 05 815 0.245 302
- 05 55.0 0.165 264
Mean 328
4 Hours 05 188 0.0564 9.0
05 143 0.0420 6.9
Mean 8.0
! 05 <LOD <LOD <LOD
4 Hours (Reflux PES) 05 ~LOD -1OD ~1OD
Mean <LOD
05 8.67 0.0260 42
o
24 Hours 05 <LOD <LOD <LOD
Mean 42
05 <0.03 <LOQ <LOD
3 Days 05 <0.03 <LOQ <LOD
Mean <LOD
05 <LOD <LOQ <LOD
7Days 05 <LOD <1L0Q <LOD
Mean NA

/D = Not Detected, LOQ = Limit of Quantitation, LOD = Limit of Detection
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Table 8-59: Concentrations of NC8493 measured in Hio soil samples during the 7-day aerobic soil
degradation study.

Calculated

— Dose Concentration Concentration in Conconivation i Sl % of Initial
(mg/kg) Extract (ng/mL) (mg/kg) Applied”
Spiked Control Extract 05 190 0.597 100
Time 0 0.5 172 0.516 864
05 178 0.534 804
Mean 87.9
S i 05 118 0.354 593
05 110 0.330 553
Mean 573
> Hours 05 882 0.265 443
- 05 102 0.306 513
Mean 478
A Fin 05 172 0.0516 8.6
05 20.1 0.0603 10.1
Mean 04
3 05 <LOD <LOD <LOD
e 0.5 <LOD <LOD <LOD
Mean <LOD
. 05 <LOD <LOD <LOD
- 05 <LOD <LOD <LOD
Mean <LOD
05 =0.05 <LOQ <LOD
3 Days 0.5 <0.05 <10Q <LOD
Mean <LOD
o Thus 05 <LOD <LOD <LOD
i 0.5 <LOD <LOD <LOD
Mean <LOD

D = Not Detected, BQ = Below Quantitation
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Table 8-60: Concentrations of NC8493 measured in $elen soil samples during the 7-day aerobic soil
degradation study.

Calculated

— Dose Concentration Concentration in Sncateative b Sl % of Initial
¢ X Extract (ng/mL ’ Applied®
(mg/kg) act (ng/mL) (mng/ke) PP
Spiked Control Extract 0.5 210 0.630 100
Time 0 05 180 0.540 857
05 173 0.519 824
Mean 84.0
1 Hour 05 135 0.405 643
05 102 0.306 486
Mean 56.4
% T 05 834 0.250 307
- 05 68.4 0.205 326
Mean 36.1
o E 05 10.6 0.0318 5.0
05 139 0.0417 6.6
Mean 5.8
) 05 <LOD <LOD <LOD
4 Hours (Reflux PES) 05 <LOD <LOD <LOD
Mean <LOD
05 7.68 0.0230 37
N
4 Ko 05 10.1 0.0303 48
Mean 4.2
0.5 <0.05 <LOQ <LOD
e o 05 <0.05 <L0Q <LOD
Mean NA
7 Davs 05 <LOD <LOD <LOD
= 05 <LOD <LOD <LOD
Mean <LOD
D = Not Detected, BQ = Below Quantitation
Figure 8-24: Kinetic evaluation soil Fislis (SFO)
Graphical Summary:
Obszervations and Fitted Model:
Residuals:
- 100 - 34
‘Q: E 20
104
"
Time (days) '3°' Time (days)
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Estimated Values:
Parameter Value o Prob. >t Lower CI Upper CI
Parent 0 93.08 8984 5.739E-07 73.06 1131
k_Parent 12.89 2421 0.0001675 5 18.29
x!
Parameter Error % Degrees of
Freedom
Alldata 27.74
Parent 27.74
Decay Times:
Compartment DT30 (days) DT90 (days)
Parent 0.05376 0.1786
Figure 8-25: Kinetic evaluation soil Fislis (FOMC)
Residuals:
Experiment 1 (FOMC) g "
Graphical Summary: :!
Observations and Fitted Model: E .
% 1\ = 104
3 - "
o] \a w02 0% 05 o :
. | ]
20 o
P = ] - — (m; ]
. G — = Time (days)
Estimated Values:
Parameter Value o Prob. >t
Parent 0 93.08
alpha 6.674E+06
beta 5.176E+05
Note: Errors and T-test values could not be calculated because the covanance matnx could not be created.
1
Parameter Error % Degrees of
Freedom
All data 30.56 3
Parent 30.56 3
Decay Times:
Compartment DT350 (days) DT90 (days)
Parent 0.05376 0.1786
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Figure 8-26: Kinetic evaluation soil Horn (SFO)

Figure 10. SFO graphical representation for the decline of NC8493 in the Horn
soil test system.

Graphical Summary: Residuals:
Observations and Fitted Model:

100

Residual (%)

50

Concentration (%)

s0-]

Time (days)

™ Obsarvations — Fit L

Time (days)

Estimated Values:

Parameter Value o Prob. >t Lower CI Upper C1
Parent 0 88.87 4176 1.25E-08 79.24 98.5
k_Parent 9.786 1.077 8.637E-06 7.302 1227

xl

Parameter Error % Degrees of
Freedom

All data 10.49 3
Parent 10.49 3

Decay Times:
Compartment DT30 (days) DT90 (days)
Parent 0.07083 0.2353

Figure 8-27: Kinetic evaluation soil Horn (FOMC)

Residuals:

Experiment 1 (FOMC)
Graphical Summary:
Observations and Fitted Model:

Residual (%)
L]

Concentation (%)

T T T T
02 04 06 os

Time (days)

® Obsarvasions — Fit 104

Time (days)
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Initial Values for This Step:

Parameter Initial Value Bound: Fixed
Parent 0 100 0 to (unbounded) No
alpha_Parent 0.1 0 to (unbounded) No
beta_Parent 0.1 0 to (unbounded) No
Estimated Values:
Parameter Value o Prob. >t
Parent 0 88.87
alpha 1.OTE+07
beta 1.093E+06
Note: Enrors and T-test values could not be calculated because the covanance matnx could not be created.
1
Parameter Error % Degrees of
Freedom
All data 11.98 2
Parent 11.98 2
Decay Times:
Compartment DT50 (days) DT90 (days)
Parent 0.07083 0.2353
Figure 8-28: Kinetic evaluation soil Sevelen (SFO)
Figure 11. SFO graphical representation for the decline of NC8493 in the
Sevelen soil test system.
Residuals:
Graphical Sumsmary:
Observations and Fitted Model: = ™
5 1001 :é 154 m
£ i
g 803 104
f - 54 -
60 -
ol - T : Y} 05 s 1
5y -
20
-104
¥ [
0 -154
02 04 06 os 1
Time (days)
= Time (days)
W Observations — Fit
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Estimated Values:

Parameter Value o Prob. >t Lower CI Upper C1
Parent 0 87.76 6.661 6.045E-08 7292 102.6
k_Parent 13.88 2052 2472E-05 9312 1846

1
Parameter Error % Degree: of
Freedom
All data 21.08
Parent 21.08
Decay Times:
Compartment DT30 (days) DT90 (days)
Parent 0.04992 0.1658
Figure 8-29: Kinetic evaluation soil Sevelen (FOMC)
Observations and Fitted Model: Residuals:
- 1004 - 204
é 50 —g "4 =
5 = o -
.l -
b1 L =
%0 - 0
ol " 04 06 0s 1
20 I )
n u 104
¢ 02 04 06 os 1
Time (days) 1 -
® Obsarvaions —— Fit -20- Time (days)
Estimated Values:
Parameter Value o Prob. >t
Parent 0 87.76
alpha 1.012E+07
beta 7.289E+05
Note: Errors and T-test values could not be calculated because the covanance matnx could not be created.
¥
Parameter Error % Degree: of
Freedom
All data 2323 3
Parent 2323 3
Decay Times:
Compartment DT30 (days) DT90 (days)
Parent 0.04992 0.1658
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Table 8-61: Calculated half-lives for Ethofumesatenetabolite NC8493

. DT50 DTgo i 2
Soll Model [days] [days] Chi-Squared ()
Fislis (silt loam) SFO 0.05 0.18 27.7
Horn (loam) SFO 0.07 0.24 10.5
Sevelen (sandy SFO 0.05 0.17 21.1
loam)

Il. CONCLUSIONS

The aerobic degradation of NC8493 in soil was asxb three representative European soils (Fidbisn and

Sevelen) at 20 + 2°C in dark. The NC8493 was agmierate of 0.5 mg/kg, corresponding to an apfitioarate

of 500 g/ha.

Concentrations of NC8493 declined very rapidly éimel calculated D&, values ranged from 1.2 to 1.7 hours

(SFO).

Comments RMS

The aerobic rate of degradation of NC8493 was stlidi three soils under aerobic conditions in thgkdit 20
+ 2°C and a moisture level of pF2.5. The metabalftEthofumesate NC8493 was applied at rate ohtyfkg,
corresponding to an expected field concentratiobQff g/ha. In all tested soils, microbial biomasdow at
study end (consistently < 1% TOC). At study begignimicrobial biomass is <1% OC in 2 of 3 soilss(ii
and Sevelen). Since the test substance was digsmivaethanol, negative effects on microbial biosnesuld
have occurred. This is reflected by comparison whth results of the parent degradation study (Mghén,
2012), where the same soils have been testeds(F&tivelen, Horn). Microbial biomass was twice & h
whereas the OC was approximately the same. Nevesthahe impact on DT50 might be negligible, sitiee

compound degrades very rapidly.

The study is acceptable.

Degradation parameters were checked and confirméioebRMS

The regulatory endpoints are:

Soil

Fislis (silt loam)

Horn (loam)

Sevelen (sandy loam)

DT DT
R i
SFO 0.05 0.18
SFO 0.07 0.24
SFO 0.05 0.17

Chi-Squaredy?)

27.7
10.5

21.1
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Reference: AE C508493 (ethofumesate-2-hydroxy): Aerobic degradion in four European soils
Notifier: Taskforce

Author(s), year: Traub, M.; 2011

Report/Doc. number: S11-00957 / M-431094-01

Guideline(s): OECD Guideline 307

GLP: Yes

Deviations:

Validity: Valid

Status: New study.

MATERIALS AND METHODS

Materials :

Test Material :

Report name : AE C508493 (=NC 8493)
Certificate No. : AZ 14277

Chem. Purity : 98.8%

Soils :

Table 8-62: Soil characteristics

Parameter Results
Soil Designation Laacher Hof Hofchen am Dollendorf Il Wurmwiese
AXXA Hohenseh 4a (DD) (WW)
(AX) (HH)
Geographic Location | Bayer Field Bayer Field Field Bayer Field
(City / State / Country)| Station “Laacher| Research Station Plot:"Dollendorf | Station “Laacher
Hof* “Hofchen” I Hof”
Field Field Plot “Am | D-53945 Field
Plot:*"AXXA" Hohenseh 4a” | Blankenheim/ | Plot:"Wurmwies
D-40789 D-51399 Germany e’
Monheim am Burscheid / D-40789
Rhein / Germany Germany Monheim am
Rhein / Germany
Soil Taxonomic Sandy, mixed, | Loamy, mixed,| N/A Loamy, mixed,
Classification (USDA) | mesic typic mesic typic mesic typic
Argudalfs Argudalfs Argudalfs
Texture Class Sandy Loam Silt Loam Clay Loam Sdrmhm
Sand 75 % 23 % 27 % 55 %
Silt 16 % 60 % 42 % 30 %
Clay 9 % 17 % 31 % 15 %
pHin 0.01 M Cad 5.5 6.1 7.2 5.0
(2/2) 5.7 5.8 6.9 4.7
pHin 1 N KCI (1/1) 5.9 6.4 7.3 5.2
pH in Soil/Water (1/1) | 6.0 6.4 7.3 5.3
pH in Water (Saturated
Paste)
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Parameter Results

Organic Matter 3.3% 3.1% 826 % 3.6%

Organic Carbon 1.9% 1.8% 5.0% 2.1%

Soil Microbial Biomass| 174.2 mg 189.8 mg 439.3 mg 197.1 mg

after arrival C/100g TS C/100g TS C/100g TS C/100g TS

start 402.9 mg 389.5 mg 331.2mg 371.3mg

end C/100g TS C/100g TS C/100g TS C/100g TS
324.0 mg 297.1 mg 354.2 mg 283.9 mg
C/100g TS C/100g TS C/100g TS C/100g TS

Cation Exchange 9.8 meq/100 g 11.8 meq/100g 22.0 meq/100g 11.0186qg/

Capacity (CEC)

Maximum Water 49.4 g HO ad 55.9 g H20 ad 79.3 g HO ad 61.9 g HO ad

Holding Capacity 100 g DW 100 g DW 100 g DW 100 g DW

(MWHC)

Methods :

Study design

The glass flasks (300 mL) contained about 100 y(doy weight basis). Each flask was closed byamttvool.

The samples were incubated at#2P °C under aerobic conditions in the dark.

Experimental Conditions

The soil moisture content was adjusted 55% of tleximum water holding capacity. The incubation was

performed at 20 °C in the dark.

Sampling
Soil extracts were analyzed after incubation f00.8, 1, 3, 6 and 24 hours.

Analytical Procedures :

The study was performed with non-labeled NC 8493pl@ate test systems were taken per samplingviaker
The entire soil per flask was processed three tiatemmbient temperature and once under hot conditixy
microwave extraction. The combined extracts weralyaed for NC 8493 residues by reversed phase high
performance liquid chromatography/mass spectronf{ett C-MS/MS) in multiple reaction monitoring (MRM)

mode using NC 8493 standards in pure solvent filsredion curve.

RESULT AND DISCUSSION

The analytical results were analyzed accordingdous Guidelines by three kinetic models (singlst forder,

double first order, first order multi compartmeunsjng single values.
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Figure 8-30: Kinetic evaluation soil AX (SFO)

ChiZ error estimation

Measured & Predicted vs. Time
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Figure 8-31: Kinetic evaluation soil AX (DFOP)
ChiZ error estimation Measured & Predicted vs. Time
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Figure 8-32: Kinetic evaluation soil AX (FOMC)

ChiZ error estimation

Measured & Predicted vs. Time
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Figure 8-33: Kinetic evaluation soil HH (SFO)
¢ ChiZ error estimation
= T T . Measured & Predicted vs. Time
Parent Sink 100
Chi2Erzé: 1.3527 NaN ¢ Parent
Kinetic Model: =<0 sink & \
2 50
B
| mm—————————— =
Parameter estimation g o —a —_—
—————————— 3
Parameter Estimate St .Dev Prob > ¢t -50 = %0 o= ==
Parent_k 1.4734 0.1487 8.€e-007 Time
Parent FT3 1.00 R Residual Plot
Parent M(0} 80.2072 3.9486 20
Sink M(0 0.0000 [—® Parent
10
S, — —— g
_— : A @
DTSO and DTS0 values g (ﬁ
= e E
Parent Sink -10
DTSO: 0.4704 NaN
- g 20
DT80: 1.562 RaN 0 5 10 15 20 25
Kinetic model: sfo sink

- T

119




Ethofumesate

Volume 3 — B.8 (AS)

Figure 8-34: Kinetic evaluation soil HH (DFOP)

ChiZ error estimation
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Figure 8-35: Kinetic evaluation soil HH (FOMC)
Measured & Predicted vs. Time
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Figure 8-36: Kinetic evaluation soil DD (SFO)
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Figure 8-37: Kinetic evaluation soil DD (DFOP)
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Figure 8-38: Kinetic evaluation soil DD (FOMC)
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Figure 8-39: Kinetic evaluation soil WW (SFO)
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Figure 8-40: Kinetic evaluation soil DD (DFOP)
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Figure 8-41: Kinetic evaluation soil DD (FOMC)
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Table 8-63: Degradation of NC 8493 (AE C5084933aii

Soil Best Fit DTx DTs | Chi®Error Visual
(Sail type) Kinetic Model [hours] | [hours] [%0] Assesment *
Soil 1 SFO 0.5 1.6 5.07 +
(AX)

Soil 2 DFOP 0.5 1.6 0.43 +
(HH)

Soil 3 DFOP 0.2 0.7 0.16 o]
(BD)

Soil 4 DFOP 0.4 2.9 2.24 +
(Ww)

Geometic mean: Dif: 0.4 hours (0.016 days)
* Visual Assessment: + = good, 0 = medium, - = poor
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Conclusion:
In conclusion, NC 8493 was found to rapidly degradeoils under aerobic laboratory conditions, withical

half-lives << 1 day for all soils. Therefore, thengpound is regarded as transient metabolite andlikely to

accumulate in a soil environment.
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Reference: AE C509607: Aerobic degradation in fouEuropean soils
Notifier: Taskforce

Author(s), year:

Report/Doc. number:

Traub, M.; (2012)
S11-00958 / M-431784-01

Guideline(s): OECD Test Guideline No. 307
GLP: yes
Deviations:
Validity: Valid
Status: New study
Justification: The degradation rate of the soil metabolite wagsétigated in order to assess the leaching
behavior of the metabolite NC 20645.
MATERIALS AND METHODS
Materials :

Test Material :

Report name : AE C509607 (= NC 9607)
Certificate No. : AZ 14966
Chem. Purity : 99.8%
Soils :
Table 8-64: Soil characteristics
Parameter Results
Soil Designation Laacher Hof Hofchen am Dollendorf Il Wurmwiese
AXXA Hohenseh 4a (DD) (WW)
(AX) (HH)
Geographic Location | Bayer Field Bayer Field Field Bayer Field
(City / State / Country)| Station “Laacher| Research Station Plot:"Dollendorf | Station “Laacher
Hof* “Hofchen” I Hof”
Field Field Plot “Am | D-53945 Field
Plot:*AXXA" Hohenseh 4a” | Blankenheim / | Plot:"Wurmwies
D-40789 D-51399 Germany e’
Monheim am Burscheid / D-40789
Rhein / Germany Germany Monheim am
Rhein / Germany
Soil Taxonomic Sandy, mixed, | Loamy, mixed,| N/A Loamy, mixed,
Classification (USDA) | mesic typic mesic typic mesic typic
Argudalfs Argudalfs Argudalfs
Texture Class Sandy Loam Silt Loam Clay Loam Loam
Sand 73 % 17 % 25 % 49 %
Silt 20 % 66 % 42 % 34 %
Clay 7% 17 % 33 % 17 %

125



Ethofumesate Volume 3 — B.8 (AS)

Parameter Results

pH in 0.01 M Cad 6.0 6.2 7.3 5.3

(2/2)

pHin 1 N KCI (1/1) 5.8 5.9 7.1 5.0

pH in Soil/Water (1/1) | 6.2 6.5 7.4 5.5

pH in Water (Saturated

Paste) 6.3 6.6 7.4 5.6

Organic Matter 3.4% 3.1% 9.1% 3.3%

Organic Carbon 20% 1.8 % 53% 1.9%

Soil Microbial Biomass| 220.1 mg 275.0 mg 489.2 mg 275.2 mg

after arrival C/100g TS C/100g TS C/100g TS C/100g TS

start 294.8 mg 333.2mg 536.5 mg 324.2 mg

end C/100g TS C/100g TS C/100g TS C/100g TS
n.a. n.a. n.a. n.a.

Cation Exchange 9.5 meq/100 g 11.4 meqg/100g 21.1 meq/100g 10.5106g/

Capacity (CEC)

Maximum Water 46.9gHO ad 52.4 g H20 ad 75.1 gHOad 54.4 g HO ad

Holding Capacity 100 g DW 100 g DW 100 g DW 100 g DW

(MWHC)

Methods :

Study design

The glass flasks (300 mL) contained about 100 y(doy weight basis). Each flask was closed byamtvool.

The samples were incubated at#2P °C under aerobic conditions in the dark.

Experimental Conditions

The soil moisture content was adjusted 55% of tleximum water holding capacity. The incubation was

performed at 20 °C in the dark.

Sampling

Soil extracts were analyzed after incubation fod.6, 1, 3, hours after treatment. For soil 4 (Wak)additional

sampling after 1d was performed

Analytical Procedures :

The study was performed with non-labeled NC 960ipl@ate test systems were taken per samplingviaker
The entire soil per flask was processed three tiatemmbient temperature and once under hot conditity
microwave extraction. The combined extracts weralyaed for NC 9607 residues by reversed phase high
performance liquid chromatography/mass spectronf{et®t C-MS/MS) in multiple reaction monitoring (MRM)

mode using NC 9607 standards in pure solvent fiilsredion curve.
RESULT AND DISCUSSION

The analytical results were analyzed accordingdous Guidelines by three kinetic models (singlstforder,

double first order, first order multi compartmeus$ing single values.
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Figure 8-42: Kinetic evaluation soil AX (SFO)
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Figure 8-43: Kinetic evaluation soil AX (DFOP)
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Figure 8-44: Kinetic evaluation soil AX (FOMC)
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Figure 8-45: Kinetic evaluation soil HH (SFO)

Chi2 error estimation

parent All
Number of data sets 4 4
Number of parameters 2 2
Degrees of Freedom 2 2
parent All
RMSE : 3.084 3.084
Chi23igma 2.281 2.281
Chi2Erx® 9.345 $.345
Parameter estimation
Degrees of Freedom : €
Parameter Estimate Lower CI Uppex CI
M{(0) parent : 83.2729 78.3099 88.236€
k parent : §.0472 .S5098 €.58S5
DTSO and DTS00 values
parent
DTSO : 0.1373
DTSO0 : 0.4562
Kinetic model : SFO

(SRS
oo
e tan
“

o

e
SRR

oMo
owb

on
oot

1

w

Measured 8 Predicted Residues vs. Time
parent
100 ¢ T T T T T

a0
80
70
60
50
40
30
20

10 F \9\
i A o .

Measured & Predicted Residues

0 T L4 T v v : ; L]
0,0 0.5 1.0 1.5 2,0 248
Time

Residuals vs. Time
parent

—TTrTTTT T T

Residuals

0,0 ns 1,0 15 20 25
Time

130




Ethofumesate

Volume 3 — B.8 (AS)

Figure 8-46: Kinetic evaluation soil HH (DFOP)
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Figure 8-47: Kinetic evaluation soil HH (FOMC)
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Figure 8-48: Kinetic evaluation soil DD (SFO)
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Figure 8-49: Kinetic evaluation soil DD (DFOP)
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Figure 8-50: Kinetic evaluation soil DD (FOMC)
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Figure 8-51: Kinetic evaluation soil WW (SFO)
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Figure 8-52:Kinetic evaluation soil WW (DFOP)
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Figure 8-53:Kinetic evaluation soil WW (FOMC)
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Table 8-65: Degradation of NC 9607 (AE C509607) soil

Soil Best Fit DTs DTs | Chi?Error Visual
(Sail type) Kinetic Model [hours] | [hours] [%0] Assesment *
Soil 1 FOMC 0.01 1.6 151 +
(AX)

Soil 2 FOMC 0.6e-3 0.2 0.33 +
(HH)

Soil 3 FOMC 0.le-3 0.07 1.69 +
(BD)

Soil 4 DFOP 0.2 4.9 2.18 +
(WW)

* Visual Assessment: + = good, o = medium, - = poor

Conclusion:
In conclusion, NC 9607 was found to rapidly degradsoils under aerobic laboratory conditions, wiithical
half-lives << 1 day for all soils. Therefore, thengpound is regarded as transient metabolite andlikely to

accumulate in a soil environment.

Comments RMS

The evaluation of degradation kinetics shows that value recommended by FOCUS (2009) is exceieded
soil HH and DD for the fitted DFOP and FOMC paragenst In soil AX, (FOMC) the p value is > 0.1. In the
soil DD, the p value forkand k (DFOP) and for. andp (FOMC) is >0.4. In the soil HH, the p value for k
(DFOP) and for andp (FOMC) was > 0.14. Therefore, for these two sihitssSFO model appears more
appropriate despite the higher Chiz.

The endpoints are for degradation of metabolite96CQ7 in soil are:

Soil DT50 DT90 Chi2 Error
Kinetic Model [hours] [hours] [%]

AX DFOP 013 1.6 Inf

HH SFO 0.1 0.5 9.34

DD SFO 0.1 0.4 9.11

WW DFOP 0.2 4.9 2.18

139




Ethofumesate Volume 3 — B.8 (AS)

Reference: Ethofumesate-carboxylic acid (as potassn salt: AE C639175): Aerobic degradation
in four European soils

Notifier: Taskforce

Author(s), year:

Report/Doc. number:

Traub, M.; 2012
S11-03264 / M-432551-01-1

Guideline(s): OECD Test Guideline No. 307, 2002
GLP: yes
Deviations: No
Validity: Valid
Status: New study

MATERIALS AND METHODS
Materials :

Test Material :

Report name :

Certificate No. :

Chem. Purity :

Soils :

AE C639175, Potassium salt of ethefiate carboxylic acid (=NC 20645).
NC 20645 is not stable as acid.

AZ 17664

94%

Table 8-66: Soil characteristics

Parameter Results
Soil Designation Laacher Hof Hofchen am Dollendorf Il Wurmwiese
AXXA Hohenseh 4a (DD) (WW)
(AX) (HH)
Geographic Location | Bayer Field Bayer Field Field Bayer Field
(City / State / Country)| Station “Laacher| Research Station Plot:"Dollendorf | Station “Laacher
Hof* “Hofchen” I Hof”
Field Field Plot “Am | D-53945 Field
Plot:*AXXA" Hohenseh 4a” | Blankenheim / | Plot:"Wurmwies
D-40789 D-51399 Germany e’
Monheim am Burscheid / D-40789
Rhein / Germany Germany Monheim am
Rhein / Germany
Soil Taxonomic Sandy, mixed, | Loamy, mixed,| N/A Loamy, mixed,
Classification (USDA) | mesic typic mesic typic mesic typic
Argudalfs Argudalfs Argudalfs
Texture Class Loamy sand Silt Loam Loam SandyLoam
Sand 84 % 28 % 40 % 62 %
Silt 10 % 54 % 36 % 22 %
Clay 6 % 18 % 24 % 16 %
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Parameter Results

pH in 0.01 M Cad 5.90 6.1 7.0 5.2

(2/2)

pHin 1 N KCI (1/1) 5.8 5.8 6.71 4.8

pH in Soil/Water (1/1) | 6.2 6.3 7.1 5.3

pH in Water (Saturated

Paste) 6.2 6.4 7.1 5.4

Organic Matter 3.3% 3.4% 8.8 % 3.1%

Organic Carbon 1.9% 20% 51% 1.8 %

Soil Microbial Biomass| 199.9 mg 291.5mg 538.4 mg 174.2 mg

after arrival C/100g TS C/100g TS C/100g TS C/100g TS

start 277.8 mg 292.3 mg 551.0 mg 264.6 mg

end C/100g TS C/100g TS C/100g TS C/100g TS
250.9 mg 248.1 mg 588.6 mg 214.8 mg
C/100g TS C/100g TS C/100g TS C/100g TS

Cation Exchange 8.8 meq/100 g 11.4 meqg/100g 20.6 meq/100g 10.41069/

Capacity (CEC)

Maximum Water 49.9gHOad 52.4 g H20 ad 77.2gHOad 59.4gHOad

Holding Capacity 100 g DW 100 g DW 100 g DW 100 g DW

(MWHC)

Methods :

Study design

The glass flasks (300 mL) contained about 100 y(doy weight basis). Each flask was closed byamtvool.

The samples were incubated at#2P °C under aerobic conditions in the dark.

Experimental Conditions

The soil moisture content was adjusted 55% of tleximum water holding capacity. The incubation was

performed at 20 °C in the dark.

Sampling

Soil extracts were analyzed after incubation fa8,06 hours, 1, 2 and 7 days after treatment.

Analytical Procedures :

The study was performed with non-labeled NC 20645E C639175 = potassium salt). Duplicate test system
were taken per sampling interval. The entire seil ffask was processed three times at ambient tetype and

once under hot conditions by microwave extractibhe combined extracts were analyzed for NC 20645
residues by reversed phase high performance lighidmatography/mass spectrometry (HPLC-MS/MS) in

multiple reaction monitoring (MRM) mode using NC62® standards in pure solvent for calibration curve
RESULT AND DISCUSSION
The analytical results were analyzed accordingdous Guidelines by three kinetic models (singlstforder,

double first order, first order multi compartmeunsjng single values.

Figure 8-54: Kinetic evaluation soil AX (SFO)
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# _________________________________
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Chi2Sigma : 2.208 2.208
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Figure 8-55: Kinetic evaluation soil AX (DFOP)
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Chi2 error estimation

parent aAll
Number of data sets : S S
Number of parameters : 4 4
Degrees of Freedom : | b §
parent All
RMSE 0.8855 0.B5SS
Chi28igma : 0.4858 0.4858
ChiZ2Exzz% : 1.853 1.583
Parameter estimation
Degrees of Freedom : €
Paramet Estimate Lower CI Uppexr CI 3¢.Dev Prob > ¢
M{(0) pazent : 82.80002 §1.51580 £4.084 0.€5s822 4.18e-12
kFast parent : 0.1583¢ 0.13780 0.181 0.01101 3.41le-06
kSlow parent : §.247¢€1 -276.8223 287.318 143.915869 0.48¢
g parent : 0.67587 0.€1123 0.741 0.032¢98 4.3%e-07
DTSO and DTS00 values
parent
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Figure 8-56: Kinetic evaluation soil AX (FOMC)
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Figure 8-57: Kinetic evaluation soil HH (SFO)
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Number of data sets S
Number of parameters : 2
Degrees of Freedom : 3

parent
RMSE : 3.111 3.1
Chi28igma : 0.748 0.7
Chi2Erx% 3.035 3.
Parameter estimation
Degrees of Freedom : £
Paramete Estimate Lower CI Uppex CI
M(0) parent 87.52391 82.73915 82.30%
k paren 0.38474 0.33386 0.436€
DTS00 and DT90 wvalues
parent
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DTSO 5.5847
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Figure 8-58: Kinetic evaluation soil HH (DFOP)
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ChiZ error estimation
parent aAll
Number of data sets : S S
Number of parameters 4 4
Degrees of Freedom : 1 ]
parent
RMSE : 3.111 3.11
Chi2S8igma : 1.067 1.0€7
ChiZ2Exz% : 4.328 4.32
Parameter estimation
Degrees of Freedom : €
Paramete Estimate Lower CI Uppexr CI S¢.Dev
M{0) parent 100.054 €.3831¢8
kFast parent 0.€83 0.15214
kSlow parent 7.598 3.843%%
g parent 1.440 0.22449
DTSO and DTS00 values
parent
DTSO : 1.8016
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Figure 8-59: Kinetic evaluation soil HH (FOMC)
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parent aAll
Number of data =ets S S
Number of parameters 3 3
Degrees of Freedom 2 2
parent All
RMSE 3.203 3.203
Chi238igma 1.102 1.102
Chi2Erx® 4.47 4.47
: —————————————————————————————————
f Parameter estimation
: .................................
Degrees of Freedom 7
Parameter Estimate Lower CI Uppex CI Se.
M{(0) parent : ge8.002 82.500 93.1 2.
alpha parent : 18€1.8¢€4 -14501.318 18225.0 g8348.
beta parent : 4615.773 -359€7.811 45199.4 2070¢
;’ ---------------------------------
§ DTSO and DTS00 values
; ---------------------------------
parent
DTSO : 1.7187
DTSO : 5.7119
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Figure 8-60: Kinetic evaluation soil DD (SFO)
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t Chi2 error estimation
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Figure 8-61:Kinetic evaluation soil DD (DFOP)
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Figure 8-62: Kinetic evaluation soil DD (FOMC)
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Figure 8-63: Kinetic evaluation soil WW (SFO)
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Figure 8-64: Kinetic evaluation soil WW (DFOP)
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Figure 8-65: Kinetic evaluation soil WW (FOMC)
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Table 8-67: Degradation of NC 20645 ( AE C639175 potassium salt of NC 20645 , ethofumesate-

carboxylic acid) in soil

Soil Best Fit DTs DTe | Chi®Error Visual
(Sail type) Kinetic Model [h] [h] [%] Assessment *
Soil 1 DFOP 1.9 12.0 1.55 +
(AX)

Soil 2 SFO 1.8 6.0 3.04 +
(HH)

Soil 3 DFOP 3.4 155 0.47 +
(BD)

Soil 4 DFOP 1.3 7.3 l4e-4 +
(Ww)

Geometic mean: Dip 2hours (0.083 days), for SFO only 2.4 hours (0.098 days)
* Visual Assessment: + = good, o = medium, - = poor

In theory an intramolecular cyclisation reactionttie respective ethofumesate-lactone NC 9607 isilples In
order to evaluate the overall degradation behas@ected extracts from soil, which was incubateth e
metabolites NC 8493, NC 9607 and NC 20645 wereyagndl and the metabolites were quantified. The tesul
shows that the back-reaction is only a very miratdbutor to the total degradation and that a2#hours the
sum of NC 9607 and NC 20645 (AE C 639175 =potassialtnof NC 20645) is < 5% of the applied NC 20645.

Table 8-68: Additional orientating test: Detectionof AE C508493, AE C509607 and AE C639175 in

representative samples

Appendix 12: Additional orientating test: Detection of AE C508493, AE C509607
and AE C639175 in representative samples

Sample AE C508493 I AE C509607 I AE C639175

[mg/kg]
AE C508493 _
o i 0.222 0.016 0.007
AE C508433 0.004 0.030 0.196

application 3 h

AE C509607
application 0 h - 0.248 0.004
AE C509607 _

application 3 h - 0.018 0.195
AE C639175

application 0 h - 0.024 0.247
AE C639175 ) 0.005 0 002

application 24 h

Conclusion:
In conclusion, NC 20645 (ethofumesate-carboxylid)aén this study tested as potassium salt AE QG39was

found to rapidly degrade in soils under aerobimfatory conditions, with typical half-lives << 1yddor all
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soils. A back-reaction to the respective ethofurteedactone NC 9607 did not influence the overelyjchdation

behavior. Therefore, the compound will not accurreuia a soil environment.

Comments RMS

The degradation of non-labeled NC 20645 (AE C639%7%otassium salt of NC 20645, ethofumesate-

carboxylic acid) was investigated in four soils anéerobic conditions at 20°C in the dark. 100 iy &y
weight basis) were used and the average soil meistntent was 55% of the maximum water holdingaciyp
over the entire period of the study. The biologietivity of the soils was checked directly aftexatment an

sixteen days after application. The applicatioe @EtNC 20645 was 29.1 g per vessel and 100 dyiaid soil.

The combined ambient temperature and microwaveaetstiwere analyzed for NC 20645 residues by reslerse

phase high performance liquid chromatography/magsscteometry (HPLC-MS/MS) in multiple reacti
monitoring (MRM) mode using NC 20645 standardsurepsolvent for calibration curve.

The selected sampling intervals should demonsthetelegradation of the test item within 7 days. Du¢he
rapid degradation of approximately 50% of the teesh within 6 hours there are not five accuratedjimked data
points > LOD for evaluation of the DT50 value agéie. The accuracy and repeatability was assesselef
basis of a set of recovery samples. For this parpb80 g untreated soil (calculated as dry mattes adjuste
with water to 55% MWHC and fortified at LOQ levél.b ug in 205uL methanol/water 1/1, v/v; = 0.015 mg/k

and at 22xLOQ level (32.0g in 438uL methanol/water 1/1, v/v; = 0.307 mg/kg) with tésim solution. During

method validation, recoveries of AE C639175 in sate between 89.4 - 112.8% (with mean values af%sat
LOQ level and 99.6% at 22xLOQ level), 82.3 - 115.8¥%th mean values of 98.0% at LOQ level and 852
22xLOQ level), 82.8 - 92.2% (with mean values of094 at LOQ level and 84.1% at 22xLOQ level), and38
96.3% (with mean values of 93.9% at LOQ level aA®% at 22xLOQ level) for soils AX, HH, DD and W

respectively.

The degradation study is fully reliable and thevaht endpoints are:

Sail DT50 DT90 Chi2 Error
Kinetic Model [d] [d] [%]

AX SFO 0.11 0.40 7.1

HH SFO 0.08 0.25 3.0

DD SFO 0.15 0.52 5.3

WWwW DFOP 0.05 0.30 <0.1

In an additional study, the potential back reactibthe test item to the NC9607 was investigatean@es from
soil AX treated with AE C508493, soil AX treatedtiviAE C509607 and soil AX treated with AE C639175
were re-analysed regarding their amount of NC 84839607 and the potassium salt of NC20645. Thaltses
from this orientating test show that 24 hours adgplication of AE C639175 the sum of AE C639178 AIC
9607 is less than 5% of the applied substance.dBais¢hese results it appears that the back readties not
contribute significantly to the overall degradation

DN

L
0
d

)

o
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B.8.1.1.2.1.3Anaerobic degradation of the metabolites

Reference: ANAEROBIC SOIL METABOLISM (14C)-Ethofumesate

Notifier: Taskforce

Author(s), year: Waring, A. R.;1992

Report/Doc. number: A83390 /W 135/ M-155658-01-1

Guideline(s): None

GLP: yes

Deviations:

Validity: Valid

Status: Previous evaluation in DAR for original epgal / baseline dossier.

Comments RMS

The study was submitted also as an anaerobic sbudiy. Please refer to the respective section.
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B.8.1.1.2.2Field studies

B.8.1.1.2.2.1Soil dissipation studies

Reference:

Notifier:

Author(s), year:

Report/Doc. number:

DISSIPATION OF ETHOFUMESATE IN SOIL FOLLOWING TREAT MENT OF
A WP CO-FORMULATION WITH PHENMEDIPHAM IN THE FEDERA L
REPUBLIC OF GERMANY.
Taskforce

Straszewski, A.; 1990

A89473 / W 106 / M-164840-01-1

Guideline(s): None

GLP: no

Deviations:

Validity: Not valid

Status: Previous evaluation in DAR for original el / baseline dossier.

Reference: DISSIPATION OF ETHOFUMESATE IN SOIL FOLLOWING TREAT MENT OF
A WP CO-FORMULATION WITH PHEMEDIPHAM IN THE FEDERAL
REPUBLIC OF GERMANY. ADDENDUM (DEUTSCHE ZUSAMMENFAS SUNG)

Notifier: Taskforce

Author(s), year:

Report/Doc. number:

Guideline(s):
GLP:
Deviations:
Validity:
Status:

Straszewski, A.;1990
A83362 / W 106 addendum / MeE&501-1
None

no

Not valid

Previous evaluation in DAR for original el / baseline dossier.

Study summary based on previous draft assessnynt re

Materials and Methods

The dissipation of ethofumesate from soil followitngatment with a WP co-formulation with phenmediph

(present at 20 and 30% as active ingredients, céisply) was investigated under field conditionsfatr sites

(for soil properties, see table below) in German§989.

Table 8-69: Soil characteristics

Site OC | pH | sand| silt | clay | MHC CEC Biomass
(%) (%) | (%) | (%) | (%), | meq/100 g| mg/100 g dw

Thann/Dienhart sandy loam-loam 15 7121 55 24 21 45 n.r. 12

G. Nierswalde/Dittrich sandy loam 3.7 6.0 638 22 1560 n.r. 39
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Niederkirchen/Fusser sandy loam nr. 6.9 nr m.r..r. h 49 n.r. 68

Langférden/Jende humous sand 6/4 B.O 34 0 16 49 . nf 18

Bare soil plots were treated with 6.5 kg formulati@m, corresponding to 1.3 kg ethofumesate/ha. Tywsuil
cores (30 cm depth) were taken for analysis froomageated and control plot at regular intervalsi® months
following application. The cores were divided int® cm segments, which were combined prior to saxhle

extraction with acetone, followed by partition iftexane and analysis with GC. No weather data vegrerted.

Results
The mean recovery efficiency of the method of asialyvas determined to 92+7%. The dissipation liadfs|
were assuming first order kinetics, and based erréBidue levels immediately after application|(depth 10

cm, density 1.5 g/cm3).

Table 8-70: Recovery of applied ethofumesate immedately after treatment and dissipation data on treatd

plots.

Trial site Recovery on day’0 DT50 DT90
Thann/Dienhart 66% 46 days 153 days
G. Nierswalde/Dittrich <0.05 ppm -- --
Niederkirchen/Fusser 21% 19 days 83 days
Langférden/Jende 62% 397 days not given

-- no residues recovered at this site (detectimit .05 mg/kg)

! .. Percent of theoretical initial amounts (=0.8¢/kg, assuming soil depth 10 cm, soil density BA.k

Comments RMS

The field dissipation of ethofumesate from soil Idaling treatment with a WP co-formulation with
phenmedipham (present at 20 and 30% as activediegits, respectively) was investigated at fourssite
Germany in 1989. Weather data were not reportede Bail plots were treated with 6.5 kg formulatizan/
corresponding to 1.3 kg ethofumesate/ha. Twentycaoes (30 cm depth) were taken for analysis femamnh
treated and control plot at regular intervals farmonths following application. The cores were diéd into 10
cm segments, which were combined prior to soxhtetetion with acetone, followed by partition intexane
and analysis with GC.

The mean recovery efficiency of the method of asialywas determined to be 92+7%, however day-zero
recovery was very low (21 - 66%) indicating thabest losses might have occurred. For instance, easitie
Niederkirchen, (where no texture was reported) @entpaximum of 21% of expected loading could be fbim
the soil samples. At the site Nierswalde, ethofliateesesidues were below LOD in every analysed saniple

to the low recoveries at day zero, all the sitesevexcluded from further considerations.

The study is considered not valid.
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Reference: DISSIPATION OF ETHOFUMESATE IN SOIL FOLLOWING USE O F
NORTRON EC IN SUGAR BEET CULTIVATION USA 1989

Notifier: Taskforce

Author(s), year: Castro, L. E.; 1991. Amended: 198123

Report/Doc. number: A83366 / W110 / M-155634-02-1

Guideline(s): None

GLP: yes

Deviations:

Validity: Valid

Status: Previous evaluation in DAR for original epgal / baseline dossier.

Study summary based on previous draft assessnport re

Materials and Methods

The dissipation of ethofumesate from soil followitggatment with the formulation Nortron EC (19%
ethofumesate) was investigated under field conalitio two sugar beet cultivations (for soil propest see table
below) situated in California and North Dakota, UBA1989. The study was performed according to PAE
Guidelines 164-1.

Table 8-71: Soil characteristics for the upper 7.8m horizon.

Sall oM pH sand silt clay MHC (%), CEC
(%) (%) (%) (%) @ 1/3bar meq/100 g

Fresno sandy loam 0.5 6.5 67 26 7 8.2 7.0

Northwood clay loam 4.9 7.3 30 41 29 34.3 20

Nortron EC was sprayed pre-emergence onto the 24l m plots in April and May 1989, at the rates df Rg
as/ha in Fresno and 4.2 kg as/ha in Northwood. &smpere taken at various intervals for 18 montiding
application. At each sampling time, five soil co(esa depth of 86 cm) were taken from each ofalmeb-plots.
The cores were sectioned and combined into 7.5efufpo) and 15 cm horizons. Analysis of ethofumeseds
performed in triplicate by GC after soxhlet extiaotwith acetone and partition into hexane. Theitliof
detection was 0.01 mg/kg. Monthly average soil terafure at 50 mm depth ranged between 8 ang@ 29
Fresno, and between -10 and@4below zero for 5 months) in Northwood during #tedy period. The sum of

total rainfall and irrigation was 4308 mm in Fresand 766 mm in Northwood.
Results

The mean recovery of the method of analysis was1@%, and no corrections were made. The residugdev

were based on the total dry weight content in e ®lumns. The half-lives of ethofumesate weredélys
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(r*=0.76) in Fresno and 150 day$0.28) in Northwood during the first four monthseafapplication, based on
first order kinetics. During the following 14 mosththe half-lives were 120 day$<0.93) in Fresno and 95
days (f=0.93) in Northwood. At soil temperatures below azeonly in Northwood), no declination of
ethofumesate levels was observed. Residues werd fmainly to 15 cm depth, but were also sporadicall

detected to a depth of 30 cm.

Table 8-72: Ethofumesate concentrations (mg/kg) ithe Fresno field trial.

Interval Corrected Resid ) in Soil Horizo
Site| (days) |Rep|0-3 in |3-6 in|é6-12 in |12-18 in 18-26_?3
F -1 1 |<0.01 <0.01 |<0.01
r 2 |<0.01¢a)|{<0.01
B 3 |<0.01 <0.01 |<0.01
3
n 0 111.2 0.06 [<0.01 <0.01
o 21 1.5 0.05 |<0.01 <0.01
31141 0.06 |<0.01 <0.01
Cc
A 1 1 1.4 0.04 (<0.01 <0.01
2 | 1.5 0.02 |<0.01 <0.01
3 | 0.30¢(b)|<0.01 |<0.01 <0.01
14 1| 0.66 <0.01 |<0.01 <0.01
2 | 0.67 <0.01 |<0.01 <0.01
3| 0.69 <0.01 |<0.01 <0.01
28 1| 0.74 <0.01 [<0.01
2| 1.2 <0.01 |<0.01
3| 0.94 <0.01 [<0.01
61 1 | 0.61 0.10 |<0.01 <0.01
2] 0.8 0.07 |<0.01 <0.01
3| 0.87 0.12 |<0.01 <0.01
| 120 11 0.16 0.02 |<0.01(u)|<0.01 <0.01
| 2 | 0.35 0.07 |<0.01 <0.01 <0.01
| 31 0.30 0.07 |<0.01 <0.01 <0.01
186 1] 0.18 0.02 |<0.01 <0.01
l 2| 0.34 0.04 {<0.01 <0.01
| 3| 0.09 0.03 {<0.01 <0.01
281 1 0.09 0.04 {<0.01 <0.01 <0.01
2 | 0.07 0.04, | 0.02 <0.01 <0.01
31| 0.09 0.07 | 0.01 <0.01 <0.01
| 364 1| 0.06 0.04 |<0.01 <0.01 <0.01
| 2| 0.08 0.05 | 0.01 <0.01 <0.01
3| 0.08 0.07 [<0.01 <0.01
456 11 0.02 0.02 [<0.01 <0.01
21 0.02 <0.01 |<0.01 <0.01
3| 0.03 0.02 |<0.01 <0.01
546 1| 0.02 0.01 [<0.01 <0.01 <0.01
2 | 0.02 <0.01 [<0.01 <0.01 <0.01
3 | 0.02 0.02 |<0.01 <0.01 <0.01

Comments RMS

The dissipation of ethofumesate from soil followitgeatment with the formulation Nortron EC (19%
ethofumesate) was investigated under field conaktim two sugar beet cultivations situated in @afifa and

North Dakota, USA in 1989.Nortron EC was sprayegl@mergence onto bare plots in April and May 1289
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the rates of 2.1 kg as/ha in Fresno and 4.2 kgaag/Northwood. Soils were not cultivated aftervaar&oil
samples were collected at various intervals, usimgcores to a depth of 6 inches (approx. 15 crd)than from
6 to 36 inches (approx. 15 to 90 cm), the lattdit spto five equal sections. Analysis of ethofurags was
performed in triplicate by GC after soxhlet extrastwith acetone and partition into hexane. Theitliof
detection was 0.01 mg/kg. A fortified control samplas analysed with each set of samples (yieldituged of
92 samples). Mean recovery through the method ®@&+10%), the limit of quantification was 0.01 mgy/k

Weather data are generally adequately reported.eMernythe weather conditions in North Dakota appearto
be representative for European sugar beet scenaspscially as highlighted by the notifier in S¢tirg2008)
the calculated soil temperature fell below -20°efdfore, the North Dakota trial was excluded framtHer
considerations. The RMS agrees with the notifidrergas the Co-RMS consideres the North Dakota fiedt
representative for European sugar beet scenarios.

Degradation kinetics for the non-normalized Freshaly were recalculated by RMS with all sampleowe
LOD set to 1/2 LOD or - after the first non-detéaine and depth) — set to zero in case no detggsaed late

on. Values between LOD and LOQ were set to 0.50L+ LOD).

The kinetic evaluation of the non-normalized fistddy results was carried out by the RMS. The tesuk in

the Figures below.
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Reference: DECLINE OF ETHOFUMESATE RESIDUES IN SOIL FOLLOWING

APPLICATION WITH A 50 SC FORMULATION IN THE FEDERAL REPUBLIC
OF GERMANY 1988/89

Notifier: Taskforce

Author(s), year: Snowdon, P. J.;1991

Report/Doc. number: A83344 /| W 85/ M-155613-01-1

Guideline(s): None

GLP: yes

Deviations:

Validity: Not valid

Status: Previous evaluation in DAR for original eppal / baseline dossier.

Study summary based on previous draft assessnport re

Materials and Methods

The dissipation of ethofumesate from soil follogitreatment with a 50 SC formulation (50% ethofuate)s

was investigated under field conditions on fourtpidor soil properties, see table below) situatethe Federal
Republic of Germany in 1988/89.

Table 8-73: Soil characteristics

Site/soil ocC pH sand silt clay MHC CEC Biomass
(%) (%) (%) (%) (%), meqg/100 g mg/100 g dw
Thann sandy loam/loam 2.0 6.6 60 - - a7 n.r 18
Niederkirchen sandy loam 0.6 6.8 44 - - 33 n.r 34
Goch-Nierswalde sandy loam 2.8 6.0 73 - - 65 n.r 33
Langférden-Lohe humous sand 3.9 4.7 95 - - 43 n.r 6 1

The formulation was sprayed onto the 3200 - 5080pmts in May or June, 1988, at the rate of 2.(aktha.
Samples were taken at various intervals for one f@bwing treatment. At each sampling time, twesbil
cores (to a depth of 30 cm) were taken from eaoh flhe cores were sectioned and combined intord0 ¢
horizons. Analysis for ethofumesate was perfornmeduplicate or single samples by GC after soxhtetetion
with acetone followed by partition into hexane. Tlmit of determination was 0.02 mg as/kg. The air
temperature ranged from -6 -°22in Thann, -5 - 27C in Niederkirchen, -1 - L in Goch-Nierswalde, and -4 -
25°C in Langférden-Lohe during the study period. Thalt rainfall was ca. 750 mm in Thann, 460 mm in
Niederkirchen, 740 mm in Goch-Nierswalde, and 680 im Langférden-Lohe.

Results
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The mean recovery of the method of analysis wasl&%+ The residue levels were corrected for the mean
recovery and were based on the total dry weightectrin the soil columns. The half-lives of ethoksate in

the upper 10 cm soil layer were calculated using different models. The results are summarisethéntables

below.

Figure 8-66: Ethofumesate residue levels in soil swles from German fieldtrials

Interval Residue level (mg/kg) Residue level (mg/kg)
0-10cm | 10-20cm | 20-30cm| 0-10cm | 10-20cm| 20-30 cm
Trial site Thann Trial site Niederkirchen
0 days 082,083 | >0 <0921 'Np <004 | 0.36,034 NM NM
1 day ND, ND <0.02 ND, ND 0.45 NM NM
3 days <0.02 ND, <0.02 ND, ND 0.43 NM NM
7 days ND, <0.02 ND <0.02 0.31 NM NM
14 days ND ND, <0.02 ND 0.30 NM NM
28 days ND, 0.04 ND, ND, <0.03 ND 0.14 NM NM
2 months <0.02 <0.02 ND 0.19, 0.24 NM NM
6 months ND, ND <0.02 ND 0.09, 0.10 NM NM
12 months ND NM NM 0.02 NM NM
Trial site Nierswalde Trial site Langférden
0 days 1.2,1.3 ND, <0.02 NM 0.85, 1.0 NM NM
1 day 02 ND, 0.03 NM 0.84 NM NM
3 days 0.93,1.2 ND, <0.02, 0.17 NM 0.97, 0.66 NM NM
7 days Lo b L 0.02 NM 0.81 NM NM
14 days L2088 Np, D NM 0.34,0.39 NM NM
28 days 0.88,1.1 0.02 NM 0.66, 0.78 NM NM
2 months 0.69, 0.52 NM ND 0.52,0.88 NM NM
6 months 0.34 NM NM 0.64, 0.64 NM NM
12 months 0.14 NM NM 0.18 NM NM

ND...Not detected
NM...Not measured

Residues were found mainly in the upper 10 cm efdbres but were also detected in lower horizan3hiann,
no measurable residues were found from day 1 orsward

Comments RMS

The dissipation of ethofumesate from soil followitrgatment with a 50 SC formulation (50% ethofunies
was investigated at four sites in Germany (Tharied®rkirchen, Nierswalde, and Langforden) in 1998/Bhe
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application (2000 g/ha) was made to bare soilladit#ls, on the 13th June, 1988 at Niederkirchaern2&th May,
1988 at Nierswalde; and on 31st May, 1988 at Lanigfio. Plots were kept bare. At each sampling timenty

soil cores (to a depth of 30 cm) were taken froshgzot and sectioned into 10 cm horizons.

Information on the soils is not appropriate. Saital consisted only of an abbreviation for soil sifisation

system (most likely the German classification), #repercentage of soil in size class < 20 pm.

In Niederkirchen and Langférden, only the upperct® horizon were analysed for residues. At Langfiya
from day zero to day 28, the upper 20 cm were @ealyand after the 28 day sampling date, only theup0
cm were analysed. Therefore, potential losses alleaching of the test substance cannot be rulécmdi the

studies are excluded from further considerations.

At Thann, no ethofumesate residues could be foortié sampled soils. However, ethofumesate wasdfar
concentrations up to 0.3 mg /kg in control samfites the same site. This leads to the assumptian ttie
analytical method was not appropriate, that sammde® been mixed up during preparation or thatfethesate

had been previously applied at the control site.

The study is not valid.

e

Reference: DECLINE OF ETHOFUMESATE RESIDUES IN SOIL FOLLOWING
APPLICATION WITH A 50 SC FORMULATION IN THE UK 1990 /91

Notifier: Taskforce

Author(s), year: Snowdon, P. J.;1991

Report/Doc. number: A83357 / W 97 /| M-155626-01-1

Guideline(s): None

GLP: yes

Deviations:

Validity: Valid

Status: Previous evaluation in DAR for original eppal / baseline dossier.

Study summary based on previous draft assessnynt re

Materials and Methods

The dissipation of ethofumesate from soil follogitreatment with a 50 SC formulation (50% ethofuate)s
was investigated under field conditions on two pldor soil properties, see table below) situatethe United
Kingdom in 1990/91.
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Table 8-74: Soil characteristics.

Soll OC (%) pH sand silt clay MHC (%), CEC
(%) (%) (%) @ 1/3 bar meq/100 g

Willingham sandy clay loam 2.0 7.5 28 45 27 n.r 22

Isleham loamy sand 12 7.5 55 33 9 n.r 43

The formulation was sprayed onto the 21 x 36 mspiotMay 1990, at the rate of 1.5 kg as/ha. Théspieere
kept weed-free by application of paraquat. Samplese taken at various intervals for 282 and 366sday
Willingham and Isleham, respectively, followingadtment with the formulated ethofumesate. At eachpsiag
time, ten soil cores (to a depth of 30 cm) weretakom each plot. The cores were divided into h0sections,
and all sections from each depth combined befoadysis. Analysis for ethofumesate was performedingle
samples by GC after soxhlet extraction with acetdokowed by partition into hexane. The limit of
determination was 0.05 mg as/kg. The air tempegatanged from -3 to 2€ in Willingham, and between -1
and 28C in Isleham during the study period. The totahf@l was 301 mm in Willingham and 353 mm in

Isleham.

Results

The mean recovery of the method of analysis wasl®@t The residue levels were corrected for the mean
recovery and were based on the total dry weightertirin the soil columns. The half-lives of ethofsate in

the upper 30 cm soil layer were calculated to 2gsda Willingham and to 44 days in Isleham usingjagpfit
model (modified first order kinetics, goodnessitf 0.059 and 0.026, respectively), and to 12 {6-95% CL)
and 36 (27 - 45, 95% CL) days using a Timme maiitst ©rder kinetics). The corresponding §3alues were
determined to be 121 (Topfit) or 129 (70-188) (Tie)ndays in Willingham, and 145 or 120 (91-148) diys
Isleham. Residues were found mainly in the uppecrbOof the cores but were also detected in the 20 em

horizon.

Table 8-75: Decline of Ethofumesate concentratioria the field trials Willingham and Isleham

Trial site Willingham Trial site Isleham
days after treatmentResidues [ug/kg] days after treatment  Residues [jig/kg
0 0.815 0 1.115
1 0.685 1 1.535
3 0.535 3 1.225
7 0.575 7 0.955
14 0.875 14 1.145
28 0.505 28 0.935
56 0.203 56 0.715
91 0.165 91 0.485
197 0.025 190 0.025
289 NA 282 NA

366 0.025
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Comments RMS:

The field dissipation of ethofumesate from soilldeling treatment with a 50 SC formulation (5

ethofumesate) was investigated at two bare plotthé United Kingdom in 1990/91.The formulation

applied at a rate of 1.5 kg as/ha. The plots wem bare by application of paraquat. Samples wakent a
various intervals for 282 and 366 days in Willinghand Isleham, respectively. At each sampling titee,soil
cores (to a depth of 30 cm) were taken from each fhe cores were split into 10 cm sections, &edsection

from each depth combined before analysis. Analfgsiethofumesate was performed in single sample&6

after soxhlet extraction with acetone followed kgrtition into hexane. The reported LOQ was 0.05 kg

which was deemed not acceptable in the previousiai@n as it corresponds to 2.5% of the nominajtplied

test substance (based on the 0-5 cm soil horizanaabulk density of 1.5 g ¢ The method was cro

referenced to Manley, J.D.(1974; Registration efee NC 8438/W 59). Nevertheless, the RMS consithex

LOQ acceptable albeit higher than the LOQ of theostudies (0.01 — 0.04 mg/kg).

Degradation kinetics for the non-normalized triaksre recalculated by RMS with all samples below L€dDtq

1/2 LOD or - after the first non-detect (time arepth) — set to zero in case no detects appeasdoat Value
between LOD and LOQ were set to 0.5 x (LOQ + LODje results are shown in the figures below.

Site DT50 DT90 Chi2 t-test  Kinetic model
Willingham 44 147 2226 <0.01 SFO
Isleham 59 196 12.32 <0.01 SFO

Kinetic evaluation field trial Willingham, non-noatized (SFO)
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Residuals vs. Time
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Kinetic evaluation field trial Isleham, non-nornzdd (FOMC)
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Reference: DISSIPATION OF ETHOFUMESATE IN SOIL FOLLOWING TREAT MENT OF
AN EC CO-FORMULATION WITH PHENMEDIPHAM AND DESMEDIP HAM
IN THE FEDERAL REPUBLIC OF GERMANY 1990

Notifier: Taskforce

Author(s), year: Moede, J.;1992

Report/Doc. number: A83378 /W 121 / M-155646-01-1

Guideline(s): None

GLP: yes

Deviations:

Validity: Valid

Status: Previous evaluation in DAR for original eppal / baseline dossier.

Study summary based on previous draft assessnport re

Materials and Methods

The dissipation of ethofumesate from soil followirtgeatment with an EC co- formulation (128 g
ethofumesate/l) with phenmedipham (62 g/l) and debpham (16 g/l) was investigated under field cbads
on four plots (for soil properties, see table bdlsituated in the Federal Republic of Germany i8Q91.

Table 8-76: Soil characteristics

Site/soil ocC pH sand silt clay MHC CEC Biomass
(%) (%) (%) (%) (%), meqg/100 g mg/100 g dw
Keeken loam 4.4 6.1 32 41 32 87 n.r 58
Asperden sand 2.6 6.2 85 7.9 6.9 47 n.r 13
Weeze sand 3.8 5.8 88 5.7 6.5 49 n.r 17
Nierswalde sandy loam 3.5 6.2 70 18 12 61 n.r 36

The formulation was sprayed onto bare soil plotdune 1990, at the rate of 6 | product/ha, cornedimg to 0.8
kg ethofumesate/ha. Samples were taken at varioigsvals for one year following treatment with the
formulated product. At each sampling time, twerayf sores (to a depth of 30 cm) were taken fromheplot.
The cores were sectioned and combined into 10 eimdis.Analysis for ethofumesate was performed in single
samples by GC after soxhlet extraction with acetdoowing partitioning into hexaneThe limit of

determination was 0.04 mg as/kR¢p weather data were reported.

Results

The mean recovery of the method of analysis was5%! and 8%4% (two different sets of recovery
determinations). The residue levels were correfiiethe mean recovery of 94% in samples from day204,
and 87% in samples from 12 months. The levels wased on the total dry weight content in the sollians.

The half-lives of ethofumesate in the upper 10 oihlayer were calculated to 59 days in Keeken, dags in
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Weeze, and to 355 days in Nierswalde using a Topditiel (first order kinetics, goodness of fit =%.D.025
and 0.054). The corresponding values assuming an&immodel (1.5th order kinetics) were 94 (38 -13M@5
(31-179) and 253 (122-384) days. Thegpwalues ranged between 196 days and >3 years.Rssigere found

only in the upper 10 cm of the cordés.Asperden, no measurable residues were found ffayri7 onwards (only
0.07 mg/kg on day 1).

Table 8-77: Residues of ethofumesate in soil (O-&f) in four German field trials

Days after Trial locations
application Keeken | Asperden | Weeze | Nierswalde
Residues in mg/kg
o' <0.04 <0.04 <0.04 <0.04
0? 0.08 0.06 0.39 0.22
1 041 0.07 0.32 0.28
0.41 <0.04 0.36 0.19
14 0.39 0.04 0.36 0.25
28 0.39 <0.04 0.19 0.20
61 0.05 <0.04 0.24 0.34
122 0.07 <0.04 0.18 0.23
214 0.05 <0.04 0.17 0.18
12 month3 <0.04 <0.04 0.09 0.07

! sampling before application

2 sampling after application

%361 d after application: Keeken
365 d after application: Asperden
359 d after application: Weeze
366 d after application: Nierswalde

Table 8-78: Residues of ethofumesate in soil (10-2() in four German field trials

Days after Trial locations
application )
Keeken Asperden | Weeze | Nierswalde
Residues in mg/kg
o' <0.04 <0.04 <0.04 <0.04
0? <0.04 <0.04 <0.04 <0.04
1 <0.04 <0.04 <0.04 <0.04
<0.04 <0.04 <0.04 <0.04
14 <0.04 <0.04 <0.04 <0.04
28 <0.04 <0.04 <0.04 <0.04
61 <0.04 <0.04 <0.04 <0.04
122 <0.04 <0.04 <0.04 <0.04
214 <0.04 <0.04 <0.04 <0.04
12 month§|  <0.04 <0.04 <0.04 <0.04

*sampling before application
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2 sampling after application

%361 d after application: Keeken
365 d after application: Asperden
359 d after application: Weeze
366 d after application: Nierswalde

Comments RMS:

The trials were located in Germany at Keeken, Adper Weeze, and Nierswalde. A single large plot usesl
at each site, in representative agricultural laodsiigarbeet. The application (800 g/ha) was madete soil
and maintained bare. Soil samples were collectedradus intervals, a single core to a depth o€B80 split into
three 10 cm sections. The sites were maintainddwesground throughout the assessment period.

The LOQ was 0.04 mg/kg, recovery efficiencies of98and 87 % were reported for the study. For anthef
trials, no residues were detected at any of thidysiite at any time point in the soil horizons lpeltO cm.

For the site Asperden, no kinetic evaluation ofdaé from is possible due to the fact that moshefmeasured
concentrations are at or below the LOD.

In case of the trial Nierswalde, the previous eatitn gave an r2 < 0.5. Visual inspection showed the bad fit
can be attributed to the very large scatter ofotbeerved data and it was concluded that no releNdéuation of
this dataset can be anticipated, independent ofribéel used. Therefore this dataset was excluded fhe

evaluation, because any result obtained from itldvbe too uncertain.

The RMS has re-evaluated the Weeze and Keekendiattles. The day 0 data point for the Keekenisite
clear outlier, and was therefore excluded fromahalysis. A two-compartment model was consideredefut
- sink). For the site Weeze, the paramefefSOMC) and k1 (DFOP) had a p value > 0.2. Therfdespite
the higher Chi2, SFO was regarded as the more ppate model.

The kinetic evaluation was carried out by the RNBe results are in the tables below.
Site DT50 DT90 Chi¢  Kinetic model
Weeze 157 522 15.0 SFO

Keeken 40 134 21.1 SFO

Kinetic evaluation trial Weeze, non-normalized ($FO
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Kinetic evaluation trial Weeze, non-normalized (0FO
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Reference: TESTS ON THE DEGRADATION OF ETHOFUMESATE IN THE TOP SOIL
UNDER FIELD CONDITIONS AT FOUR DIFFERENT LOCATIONS.

Notifier: Taskforce

Author(s), year: Aldag, R.;1992

Report/Doc. number: A87554 / R 500-1 / M-161457101-

Guideline(s): BBA: IV, 4-1

GLP: no

Deviations:

Validity: Valid

Status: Previous evaluation in DAR for original epgal / baseline dossier.

Study summary based on previous draft assessnport re

Materials and Methods
The dissipation of ethofumesate from soil followitigatment with the SC formulation Kemiron flow (69
as/l) was investigated under field conditions oarfplots (for soil properties, see table belowyaied in the

Federal Republic of Germany in 1990/91. The studyg performed according to BBA Guidelines IV 4 - 1.

Table 8-79: Soil characteristics according to UStb#ssification.

Site/soil OC pH sand silt clay MHC CEC Biomass

(90) (%) %) (%) (%), meqg/100 g mg/100 g dw
Mainz loamy silt 19 75 7.0 81 12 n.r. n.r. 22
Speyer silty sand 0.84 6.7 39 53 7.8 n.r. n.r. 22
Furth loamy silt 1.3 6.0 3.4 82 14 n.r. n.r. 20
Reichelsheim sandy-loamy sill.4 6.0 29 61 10 n.r. n.r. 33

The plots were sprayed once with 3 | formulationdhawice with 1.5 | formulation/ha onto bare spibts (50
m?) in April 1991, corresponding to 1.5 kg ethofurtedaa in total. Samples were taken at various vaterfor
9 - 13 months following treatment with the formeldtproduct. At each sampling time, twenty soil sof® a
depth of 30 cm) were taken from each plot. The £orere sectioned and combined into 0 - 5 cm, 5eri%nd
15 - 30 cm horizons. Analysis of ethofumesate waiopmed in single samples by GC after extractidth w
methanol and dichloromethane followed by partitigninto acetone. The limit of detection was 0.02kggThe
monthly average temperature ranged from 0.7 *C2#h Mainz, 0.9 - 28C in Speyer and 1.5 - 18G in
Reichelsheim/Furth during the study pericthe total rainfall was ca. 400 mm in Mainz, 430 mm

Niederkirchen and 650 mm in Reichelsheim/Furth.

Results
The recovery efficiency of the method of analysisged between 50 and 119% (mean 77%). The ha-bfe

ethofumesate in the upper 30 cm soil layer wereutatled using a Timme model (1.5th order kinetidd)e
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results are summarised in the table below. In Maiegidues were found to 30 cm depth, in SpeyeithFand

Reichelsheim, mainly in the upper 5 cm of the cores

Table 8-80: Residue results in field trial Mainz (Aand B) and Speyer (A and B)

Mainz-Bretzenheim (A) Mainz-Bretzenheim (B)
Date Original DAA  Residues ug/kg Date Original DAA  Residues ug/kg
08. Apr 91 0 2.9 15. Apr 91 0 2.854
22. Apr 91 14 1.3 06. Mai 91 21 2.836
06. Mai 91 28 2.4 03.Jun 91 49 2.478
03.Jun 91 56 2 29.Jul 91 105 1.764
29. Jul 91 112 1.33 23.Sep 91 161 0.682
23.Sep 91 168 0.53 18. Nov 91 217 0.786
18. Nov 91 224 0.82 13. Jan 92 273 0.687
13. Jan 92 280 0.72 09. Mai 92 329 0.516
09. Mrz 92 336 0.63 04. Mai 92 385 0.308
04. Mai 92 392 0.5
Speyer (A) Speyer (A)
Date Original DAA  Residues ug/kg Date Original DAA  Residues ug/kg
15. Apr 9l 0 2.09 22. Apr91 0 2.3
29. Apr 91 14 1.31 13. Mai 91 21 0.908
06. Mai 91 21 0.84 10. Jun 91 49 0.56
10. Jun 91 56 0.79 06. Aug 91 106 0.396
06. Aug 91 113 0.55 30. Sep 91 161 0.272
30. Sep 91 168 0.25 25. Nov 91 217 0.104
25. Nov 91 224 0.22 20. Jan 92 273 0.096
20. Jan 92 280 0.15
Comments RMS
The dissipation of ethofumesate from soil followitigatment with the SC formulation Kemiron flow (6@
as/l) was investigated under field conditions inr@@ny. Four paired trials (referred to as A: singlad Bi
multiple) were carried out in Germany at Mainz-Beetheim, Speyer-Rinkenbergerhof, Furth-Odenwald| and

Reichelsheim-Odenwald. Two large plots were usedagh site, in typical agricultural land. The pletsre
sprayed once with 3 | formulation/ha or twice with | formulation/ha in April 1991, correspondirg 1.5 kg
ethofumesate/ha in total. The applications wereenadbare soil (and kept bare) at both sites. Gwoiés were
taken at various intervals for 9-13 months and eamk was sectioned and combined into 0 - 5 cm15 em
and 15 - 30 cm horizons. Analysis of ethofumesats performed in single samples by GC after exwaatiith

methanol and dichloromethane followed by partitigninto acetone. The limit of detection was 0.0g/kg.

Recovery efficiencies for the residue data at F@tlenwald and Reichelsheim-Odenwald were low (6%% a

Furth-Odenwald and very variable around a mean 3 Gt Reichelsheim-Odenwald) and were therefore

excluded from further kinetic analysis.
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Only the single application trials were considemedhe previous evaluation, however the notifiewnbas
included also the multiple application trials fbketlocations Mainz and Speyer. Although the patreds had
identical soils, the application regimes (singld @ouble applications) and sampling dates weremifft, so th
pairs can be treated as separate. The LOD wasmgiRy. For Mainz-Bretzenheim (A), the data shows

outlier at day 14, and this was removed from theyais. The kinetic evaluation was carried outliyy RMS.

Based on the visual assessment and Chi? error DE@Esents the best fit for the Speyer A trial. idoer, zerg
is included in the confidence interval of k1, whictakes this parameter unreliable. As zero is ndtded in
any of the confidence intervals for the paramed¢iSOMC, FOMC appears more appropriate than DFOP.
For the results see tables below.

The endpoints are: DTS50 DT90 Chi2 Kinetic model
(d) (d)
MainzA 116 384 13.3 SFO
MainzB 114 379 11.3 SFO
SpeyerA 21* 333 12.5 FOMC
SpeyerB 13.6** 166 3.9 DFOP

* 0= 0.0048 = 0.05

** k1 =0.09528, k2 = 0.00772, g = 0.6392

Kinetic evaluation Mainz A, non normalized (SFO)
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Kinetic evaluation Mainz A, non normalized (FOMC)
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Kinetic evaluation Mainz B, non normalized
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Kinetic evaluation Speyer A, non normalized (FOMC)
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Kinetic evaluation Speyer B, non normalized (SFO)
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Kinetic evaluation Speyer B, non normalized (DFOP)
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The following studies were evaluated and summarizédke course of the previous evaluation: Crdits,
Whiteoak, R. J.(1974); Crofts, M.; Whiteoak, R1917); Whiteoak, R. J.(1975); Crofts, M.; WhiteoRk,J.

(1974); Crofts, M.; Whiteoak, R. J.(1974); Whitep&k J.; Crofts, M.(1973). They were all deemedwvadid.

For the current re-evaluation, the RMS did choastedm provide detailed study summaries but rathdyetter

explain the reasons for their previous exclusion.

Reference: DECLINE OF NC 8438 RESIDUES IN SOIL AND END-SEASONSOIL RESIDUES

FROM FRENCH TRIALS (BY PRELIMINARY METHOD)

Notifier: Taskforce
Author(s), year:

Report/Doc. number:

Whiteoak, R. J.; Crofts, M.;1973
A83287 / W 31 / M-155556-01-1

Guideline(s): None

GLP: no

Deviations:

Validity: Not valid

Status: Previous evaluation in DAR for original epgal / baseline dossier.

Study summary based on previous draft assessnynt re
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Materials and Methods
The dissipation of ethofumesate from soil was itigased under field conditions on four plots sitdhin France
in 1972 and 1973. At three plots, 2 kg a.s./ha veguglied pre-emergence, at one site 1 kg a.s./lsaapplied

post-emergence.

Samples were taken only once at study end (1264-€29s after application) at depth of 0-15 cm.Sasplere
airdried and ground. Soils were extracted with téilu hydrochloric acid and a dichloromethane:methano

mixture and — after a reflux step — extracted agaih the same extractants.Samples were analyshdGtiC.

Comments RMS

The study was regarded as not valid in the prevewasuation.
Each experimental site was sampled only once ¢aly.day-zero plus one data point) at 0-15cm depthither
soil nor weather data are reported. Recovery anssrhalance are not available. The data are notiguiff

quality for kinetic analysis. Therefore, the stuslgxcluded from further considerations

Reference: DECLINE OF NORTRON RESIDUES IN SOIL IN COLORADO AND MICHIGAN
(USA) IN 1972

Notifier: Taskforce

Author(s), year: Crofts, M.; Whiteoak, R. J.;1974

Report/Doc. number: A83288 / W 32 / M-155557-01-1

Guideline(s): None

GLP: no

Deviations:

Validity: Not valid

Status: Previous evaluation in DAR for original eppal / baseline dossier.

Study summary based on previous draft assessnynt re

Materials and Methods.

Residue decline studies with Nortron-treated suggtrivere carried out in Colorado and Michigan i@2L9The
sugarbeet plots were treated pre-emergence and.8.8 kg a.i./ha, at each site. Control and tceatets were
replicated four times. In Colorado, ethofumesats imaorporated into the soil after spraying.

Soil samples were taken to a depth of ca. 15 cm after spraying. Later samples were taken at®arid 15 -
30 cm. The analytical method refers to Whiteoak @nafts (1973). The LOD was 0.1 mg/kg. Recoverage
between 98 and 104 % for the Colorado soil, andére64 and 119% for the Michigan soil.

Comments RMS
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The study was regarded as not valid in the prevewasuation.

The Michigan data covered just four time points,jclhare insufficient for a kinetic analysis. Thmit of
detection is five times higher than the LOD in otbudies. The authors mention a so-called “miniokehn up
routine”, for which no validation is available. Fmstance, in the Michigan samples recoveries rdregeeen
64% and 119% and apparent residues in unspikedlsamgach up to 0.1 mg kg-1. Overall, the uncetisrof
the applied analytical method are considerable.ttéealata are not completely reporetd. Only theofzmlo soil

was fully characterized.Therefore, the study idwded from further considerations

Reference: HARVEST RESIDUES IN SUGAR BEET AND SOIL FROM 1973 POST-
EMERGENCE APPLICATIONS OF NORTRON (TRAMAT) IN ITALY

Notifier: Taskforce

Author(s), year: Crofts, M.; Whiteoak, R. J.;1974

Report/Doc. number: A83290/ W 34 / M-155559-01

Guideline(s): None

GLP: no

Deviations:

Validity: Not valid

Status: Previous evaluation in DAR for original epgal / baseline dossier.

Study summary based on previous draft assessnynt re

Materials and methods

The dissipation of ethofumesate, applied post-eererg as Nortron at 0.8 kg a.s./ha, was studidue ttalian
sites. The analytical methiod is cross referredRa. WHITEOAK, M. CROFTS and R.J. HARRIS, Fisons
Report RESID/73/1 8/1 (Dec. 1973)". Soil cores wsaenpled at 0-15 cm and the cores were then gpditd-

7.5cm and 7.5-15cm sections. Samples were taksugar beet harvest.

Comments RMS:

The study was regarded as not valid in the prevewasuation.

Soil samples were taken only at time of sugar-begevest. Soils are not characterized. No weadhéa are
reported. The data do not lend themselves to kiretialysis. Therefore, the study is excluded framther

considerations
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Reference: DECLINE OF SOIL RESIDUES AFTER PRE- EMERGENCE APPLI CATION OF
NORTRON TO SUGAR BEET IN THREE REGIONS OF USA

Notifier: Taskforce

Author(s), year: Whiteoak, R. J.;1975

Report/Doc. number: A83298/ W 42 | M-155567-01-1

Guideline(s): None

GLP: no

Deviations:

Validity: Not valid

Status: Previous evaluation in DAR for original epgal / baseline dossier.

Study summary based on previous draft assessnport re

Materials and Methods

NORTRON was applied pre-emergence and incorpokgtedgar beet plots in Colorado, Nebraska and Manta
in 1972, 1973 and 1974, respectively. Applicatiates were 3.3 and 6.6 kg a.s./ha in Colorado ahaurdd 4.4

kg a.s./ha in Nebraska and Montana, respectively.s&mples (0 - ca. 15 and ca. 15- 30 cm) werertaluring

the beet growing season: in Colorado up to 184 dé#igs treatment, in Nebraska 78 days and in Man&h
days. In the trials in Nebraska and Montana |lagmples were taken up to 12 and 18 months after the
NORTRON application. There, a cereal crop (barleyvbeat) was grown during the second year, withmadr
cultivation procedures.

The residue of NC 8438 was extracted by heatingstlileunder reflux with 9:1 v/iv methanol + watetr.was
analysed by gas liquid chromatography with a flgghetometric detector operated in the sulpher mbtian

recoveries ranged between 83 and 99.3 %

Comments RMS

The study was regarded as not valid in the prevewaduation.

Except texture classification according to USDA, swil data are available. Since no soil data islavi for
these three USA trials, a comparison to Europeds iscnot possible. First application in the Neddta trial was
in April 1973, and analysis was done in April / M&a975, a long period for sample storage. Irrativas
applied at the Nebraska and Montana sites, bu¢ i no records of the amounts of water irrigatéareover,
no weather data are reported. In sum, the tri@snat considered sufficiently well documented frfeliable

kinetic analysis. Therefore, the study is excluftech further considerations.
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Reference: DECLINE OF SOIL RESIDUES IN A UK FIELD AFTER APPLIC ATION OF
NORTRON IN FOUR SUCCESSIVE YEARS

Notifier: Taskforce

Author(s), year: Crofts, M.; Whiteoak, R. J.;1977

Report/Doc. number: A83297 /| W 41 | M-155566-01-1

Guideline(s): None

GLP: no

Deviations:

Validity: Not valid

Status: Previous evaluation in DAR for original epgal / baseline dossier.

Study summary based on previous draft assessnport re

Materials and Methods

Plots of sugar beet at Shelford, Cambridgeshireesv@rayed either pre-emergence (at 2 kg a.s./hapstr
emergence (at 1.5 kg a.i./ha) with NORTRON in 1959@8il was sampled to a depth of 15 cm at interual$o
sugar beet harvest. The plots were re-sprayedataine application rates at the appropriate timbeofear for
pre- or post-emergence treatment in 1974, 1975187®, in the absence of a crop and without cuitvat
Samples were taken at various intervals up to 282 dfter each application.

The samples were analysed using GLC with a flametguhetric detector.Four recovery experiments were
carried out with the 1973-75 series of samplesytiich 2, 10, 10 and 20 pug ethofumesate were adu@dgd

control samples . The mean recovery was 31.4% ¢r&B8¢gL00%).

Comments RMS:

The study was regarded as not valid in the prevewasuation.
Weather data are well reported. Soils are not falyaracterized, for instance the pH is not reporigtie
sampling depth (0-15 cm) is not appropriate asel®skie to translocation into deeper soil layerseabe ruled

out. Therefore, the study is excluded from furtbensiderations.
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Reference: SOIL RESIDUES AT HARVEST FOLLOWING PRE- EMERGENCE
APPLICATION OF NORTRON (TRAMAT) IN 1973 TO SUGAR BE ET IN ITALY

Notifier: Taskforce

Author(s), year: Crofts, M.; Whiteoak, R. J.;1974

Report/Doc. number: A82991 /R 26 / M-155268-01-1

Guideline(s): None

GLP: no

Deviations:

Validity: Not valid

Status: Previous evaluation in DAR for original epgal / baseline dossier.

Study summary based on previous draft assessnport re

Nortron (Tramat) was applied both with and withpte-plant incorporation at three sites, with rdtes 1.8 to
2.4 kg a.i./ha. Three experimental plots were sathplith sampling taking place on day-zero and tdditéonal
dates (after 139 and 145 days, after 154 and 1Y§&, dand after 148 and 153 days, respectively. Szsnpl
consisted of a minimum of 20 cores from each tdalded into 0 to 7.5 cm and 7.5 to 15 cm depifise

corresponding portions of each core were combimednaixed to provide the sample from each plot.

Comment RMS:

The study was regarded as not valid in the prevewaduation.

Since plots were sampled only once at sugar begesia insufficient residue data are available ddkinetic
analysis. Moreover, neither the analytical method svil or weather data are reported. Therefore,study is

excluded from further considerations.

Reference: TESTS ON THE DEGRADATION OF ETHOFUMESATE IN THE TOP SOIL
UNDER FIELD CONDITIONS AT 4 DIFFERENT LOCATIONS

Notifier: Taskforce

Author(s), year: Aldag, R.; Andre, W.;1993

Report/Doc. number: A87604 / W 504-1 / M-161533101-

Guideline(s): BBA: IV, 4-1

GLP: no

Deviations:

Validity:

Status: Previous evaluation in DAR for original epgal / baseline dossier.

Comments RMS
This study was also submitted as Aldag (1992) amt further considered.
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Reference: Kinetic evaluation of the soil dissipation of ethaimesate under field conditions
Notifier: Taskforce

Author(s), year: Schmitt, W.; 2008

Report/Doc. number: MEF-08/334 / M-305786-01-1

Guideline(s): None

GLP: no

Deviations:

Validity: Valid

Status: New study.

Executive summary

Residue data from European and US field dissipatinmlies (Moede, 1992; Straszewski, 1990; Crofts &
Whiteoak, 1977; Castro, 1991; Snowdon, 1991b; amndrd, 1992) were assessed for their suitability for
deriving kinetic parameters suitable for modellargl environmental risk assessments. Of twentyrisibs from
different studies, fourteen were deemed suitalde twelve of these temperature and moisture nosadlDT,
values for ethofumesate could be derived for stahd@CUS reference conditions (20°C and 100% field
capacity). This normalisation was accomplishedabyimestep normalisation aproach using the Arrtgeniu
equation with standard activation energy and Wadlgration with standard moisture exponent basedaily

soil temperatures and moisture. The kinetic evednavas performed according to the guidance inRBEUS
Kinetics report (FOCUS, 2006). The selection of thest appropriate kinetic model was based on aileéta

statistical analysis including visual assessmenstatistic, randomness of residuals, and T-tesiifiignce.

Exclusion of Results from Field Dissipation Studies

Seven other trial studies are also available tHdress ethofumesate residues in soil. Howevesetlstudies

were considered unuseable in their entirety. These:

1. Crofts and Whiteoak, 1974a (W34): this studtisctly a residue study, not a soil dissipationdst and

although soil samples were taken, insufficientdesidata is available for a kinetic analysis.

2. Whiteoak and Crofts, 1973 (W31): a French besidue trial that, for methodology, cross refereree 973
UK trial (Crofts and Whiteoak, 1977). Samples wstered frozen for 12 months, and first samplinte deas
three months after application. Neither soil n@ather data are reported. The data are not coadide be of

sufficient quality for kinetic analysis.

3. Crofts and Whiteoak 1974b (R26): soil samplesewtaken only at time of sugar-beet harvest. 8aia is

very sparse. The data do not lend themselvesttikianalysis.
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4. Whiteoak, 1975 (W42) : no soil data is availdblethese three USA trials, so a comparison t@mfean soils
is not possible. First application in the Nebraskal was April 1973, and analysis was done iniApMay
1975, a long period for sample storage. The Cdtitaial had just five measurements, which areftao for
reliable kinetic analysis. Irrigation was appliedthe Nebraska and Montana sites, but there areqoyds of
how much was irrigated. In sum, the trials are ¢cwisidered sufficiently well documented for releakinetic

analysis.

5. Snowdon, 1986 (W58) : the trial design was formacumulation study. Insufficient time points axailable

for a kinetic analysis of soil dissipation.

6. Crofts and Whiteoak, 1974c (W32): the Michigatedcovered just four time points, which are insight for
a kinetic analysis. The method of analysis wasrdeksuspect, as the LOD was 5 times higher thanotha
earlier studies. The analytical approach appetrade a “minimal cleanup” routine. Although thel@ado
data could be used and does demonstrate a reliuline curve (reported BRJ 19.5 days), the data is

insufficiently reliable to be included in the kifeanalysis.

7. Snowdon, 1991a (W85): the trials were locatedGermany at Thann, Niederkirchen, Nierswalde, and
Langforden. A single large plot was used at edteh i typical agricultural land. The applicati¢2000 g/ha)
was made to bare soil (and kept bare) at all siteshe 18 June, 1988 at Nieder-Kirchen; on"2Blay, 1988 at
Nierswalde; and on $1May, 1988 at Langforden.

However, as the soil texture data was either nastent, extremely sparse, or ambiguous, all daienfthese
trials have been excluded from the analysis. Gai& consisted only of an abbreviation for soiksification
system (probably the German classification), aredpércentage of soil in size class < 20 um. Tlaitguof soil

information is insufficient to support the analypexformed here.

Geographical Data of the Evaluated Field Dissipafidals

The behaviour of ethofumesate under field conditimas investigated in thirteen terrestrial field dissipation
studies, encompassing 26 trial sites, designecetermhine the dissipation after a representativid fisse. Six
studies were used in the evaluation: Moede, 1982s5%wski, 1990; Crofts & Whiteoak, 1977; Casir®91;
Snowdon, 1991b; and Andre, 1992. The fourteen sitds drawn from the six studies were deemed of
acceptable quality. Relevant geographical datatiiyérg the fourteen trials are summarised in Sahig@013).

In the original study reports, first-order dissipathalf-lives were estimated, but without any nalisation to
reference conditions.

Agro-climatic Conditions

The field dissipation studies used in the kinetialgisis were carried out at eleven sites in the G&rmany, and
the USA, in order to cover different representatigeo-climatic regions: the UK (3 trial sites), @amy (7 trial
sites) and the USA (1 trial site). There was dgtian of trials at sites in the UK and Germany, thaise were

sufficiently different to be considered separatelgr rather than replicates. A more detailed osvvof the
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climatic conditions as reported in the trial docutseare given in Schmitt (2013), for the trials dise the
analysis. In general, the climatic conditions dtf@ld trial sites used in the analysis are reprgative for
agroclimatic conditions in Europe and lay withiretrange of the FOCUS groundwater scenarios (FOCUS,
2000); for details see Schmitt (2013).

Characterisation of the Field Soils

The field soils of the fourteen evaluated trialyeroa wide textural range representative for thiarfareatment
uses of ethofumesate. The relevant physicocherpicglerties of the six field soils are summarise®anmitt
(2013) for the top soil. The soil textures cleargdicate that the field soils of the fourteen siassessed are

representative for European growing conditions landithin the range of the FOCUS groundwater scesa

Data Pre-processing of Soil Residue Values

For the calculation of the total residue employedthe kinetic evaluation in the soil profile cower all soil
layers, the following general procedure was folldwe

- values between LOD and LOQ were set to 0.5 x (LOQDD)

- all samples < LOD were set to 1/2 LOD or afterfit& non-detect (time and depth), to zero in case

detects appeared later on.

The following residue data were summarized in teport (DAA...days after application):

Moede, 1992
Keeken Weeze
Date Original DAA Residues pg/kg Date Original DAA dRkies ug/kg
25. Jun 90 0 0.08 27. Jun 99 0 0.39
26. Jun 90 1 0.41 28. Jun 99 1 0.32
02. Jul 90 7 0.41 04. Jul 90 7 0.36
09. Jul 90 14 0.39 11. Jul 90 14 0.36
23.Jul 90 28 0.39 25.Jul 90 28 0.19
25. Aug 90 61 0.05 27. Aug 9( 61 0.24
25. Okt 90 122 0.07 27. Okt 9¢ 122 0.17
25.Jan 91 214 0.05 27. Jan 9L 214 0.17
21. Jun 91 361 0.02 21. Jun 9L 359 0.09
Nierswalde
Date Original DAA Residues pg/kg

20. Jun 90 0 0.22

21. Jun 90 1 0.28

27. Jun 90 7 0.19

04. Jul 90 14 0.25

18. Jul 90 28 0.2

20. Aug 90 61 0.34
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20. Okt 90 122 0.23
20. Jan 91 214 0.18
21.Jun 91 366 0.07
Straszewski, 1990
Thann Langforden
Date O[r)lgl'zal RSZI/?(ZGS Date Olglg‘l:\al RSZI/?(ZGS
09. Jun 89 0 0.595 05. Jun 89 0 0.63
10. Jun 89 1 0.575 06. Jun 89 1 0.19
12. Jun 89 3 0.545 08. Jun 89 3 0.74
16. Jun 89 7 0.565 12. Jun 89 7 0.53
23. Jun 89 14 0.615 19. Jun 89 14 0.36
08. Jul 89 29 0.365 03. Jul 89 28 0.38
08. Aug 89 60 0.235 04. Aug 89 60 0.42
28. Dec 89 202 0.025 08. Dec 89 186 0.24
11. Jun 90 367 06. Jun 90 366 0.4
Crofts and Whiteoak, 1977
Great Shelford (A) Great Shelford (B)
Date Oggl':al Rﬁ;l/(lj(laes Date OSRI;]\BJ Rﬁ;l/(lj(laes
01. Mai 73 0 30. Mai 73 0
08. Mai 73 7 1.63 01. Jun 73 2 1.75
25. Mai 73 24 1.03 06. Jun 73 0.8
06. Jun 73 36 0.68 19. Jun 73 20 0.9
19. Jun 73 49 0.7 31. Jul 73 62 0.31
26.Jul 73 86 0.26 13.Sep 73 106 0.13
31.Jul 73 91 NA 19. Dec 73 203 0.13
13.Sep 73 135 0.1
19. Dec 73 232 0.08

Castro, 1991

Fresno, CA. USA
Date Original DAA Residues pg/kg
13. Apr 89 0 1.328
14. Apr 89 1 1.092
27. Apr 89 14 0.678
11. Mai 89 28 0.965
13. Jun 89 61 0.878
11. Aug 89 120 0.328
16. Okt 89 186 0.238
19. Jan 90 281 0.145
12. Apr 90 364 0.133
13. Jul 90 456 0.042
11. Okt 90 546 0.032

Comments RMS
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The study does not correspond to the current EFSlaBce Document for evaluating laboratory anddfiel
dissipation studies (EFSA, 2014). Therefore, reiggrthe normalization procedure it is supersede®tlymitt
(2013). However, it provides the raw residue datahe study by Schmidt (2013).

For details on the individual trials, please ratethe respective study in this section.

Reference: Kinetic evaluation of the soil dissipation of ethaimesate under field conditions (re-

evaluation according to EFSA guidance 2010)

Notifier: Taskforce

Author(s), year: Schmitt, W.; 2013

Report/Doc. number: EnSa-13-0274/ M-455136-01-1
Guideline(s): None

GLP: no

Deviations:

Validity: Valid

Status: New study.

EXECUTIVE SUMMARY

Terrestrial field dissipation studies with ethofisate were evaluated in order to derive dissipdtioas (DTs)

for use in model simulations of environmental expes. The dissipation of ethofumesate under fielititions
was investigated in various European and US studiesede, 1992; Straszewski, 1990; Crofts & Whitgoak
1977; Castro, 1991; Snowdon, 1991; and Andre, 1992 suitability of the data from these studi@skinetic
evaluation has been assessed already (Schmitt) 20@8fourteen of the twenty-six trials performedtatal,
were deemed suitable.

The present report comprises the re-evaluatiohefiata previously selected for evaluation but ating to the
EFSA guidance for evaluating field dissipation &8d(EFSA, 2010). The kinetic evaluation was also
performed according to the guidance given by th€B6 Kinetics report (FOCUS, 2006).

Normalized DT, values for ethofumesate ranged from 15 to 112 ith w geometric mean of 37.5 d. The
normalized kinetic parameters determined for thesigation under realistic field conditions are é¢desed

appropriate as input for modeling purposes.

Table 8-81: Geodata of the eleven field trial sites

Trial No. | Location Weather station Distance* (km)
w121 Keeken Bocholt 35
W121 Weeze Geldern 14
W121 Nierswalde Geldern 25
W106 Thann Nurnberg 45
W106 Langforden Diepholz 25
w41l Great Shelford Cambridge (Bot. Garden) 5
W110 Fresno CA Fresno (Airport) 20
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W97 Willingham Wyton 12
W97 Isleham Honington 26
R500-1 | Mainz-Bretzenheim Geisenheim 20
R500-1 | Speyer-Rinkenbergerhof Mannheim 15
*best estimates since exact position of field &riglunknown

Estimation of Soil Temperature

Soil temperature and soil moisture during the fielals were not measured at any of the sites xXoe the
Speyer-Rinkenbergerhof site (Andre, 1992). Thersftre daily values of both parameters were siradlatth
the FOCUS PEARL model (Leistra et al., 2000) basethe daily weather data (surrogate or from rep)@mnd
applied to all sites.

The PEARL model was chosen because it is a widgtg uphysically based, state-of-the-art modelrnwukite
water and heat flow, and solute transport in sodtuding plants. By the use of a model, it is asduhat the
mass balance is correct and that meaningful sditdufic values are obtained. The main driving ferfoe soil
water flow are rainfall and potential evapotranapan which can be measured or calculated withicgafit
precision, respectively. Moreover, PEARL is usedeggilatory model to calculate predicted conceiainatin
groundwater (FOCUS, 2000).

Simulation Domain, Discretisation and Boundary dtiads

A soil profile of 1.5 m depth was implemented tonmiise the influence of the lower boundary of thmagation
domain on the region of interest, the 0-10 cm lay&ne profile was discretised at 2.5 cm interyatghe first
60 cm, at 5 cm intervals to 100 cm, and at 10 derwals for the remainder. The lower boundary ctoiwas

set to ‘free drainage’ to represent well draineitsgwt affected by shallow groundwater.

Soll

Appropriate soil layers for the PEARL simulationere defined for each field trial based on the abdd
textural information from the study reports . Th@af subsoil horizon was defined as reaching dawhé
bottom of the soil profile. Hydraulic parametersreveerived using the software ROSETTA (Schaap, et al
1999). ROSETTA is a hierarchical pedotransfer fiomctnodel to predict soil hydraulic properties frewil

texture and related data employing a neural netwatkbootstrap approach.
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Table 8-82: Soil characteristics

Location Textural Class Sand Silt Clay oC pH
[USDA] [%] [%] [%] [%6]

W121 Moede 1992 Silty clay loam 10.6 57.1 32.3 44 6.1
W121 Moede 1992 Loamy sand 85.7 7.8 6.5 3.8 5.8
W121 Moede 1992 Silty loam 17.7 70.4 11.9 35 6.4
\W106 Straszewski 1990 Silty loam 24.1 54.6 21.3 15 71
\W106 Straszewski 1990 Sandy loam 63.1 20.4 16.5 6.4 5.15
W41 Crofts & Whiteoak 1977

_ Sandy loam 61.4 21.7 16.9 1.8 NA
(trials A&B)
\W110 Castro 1991 Sandy loam 66.8 26 7.2 0.29 6.p
W97 Snowdon 1991b Sandy clay loam 44 29 27 2 7.5
W97 Snowdon 1991b Loamy sand 83 8 9 115 7.1
R500-1 Andre 1992 Mainz ]

. Loamy silt 13.9 73.8 12.3 1.92 7.5
(trials A&B)
R500-1 Andre 1992 Speyer ]

. Silty sand 61 31.2 7.8 0.84 6.7
(trials A&B)

T according to USDA classification

Vegetation
At the trial sites at time of application, the swés either bare soil or some days post-emergémee kept bare

or used for sugar beet production followed by &falr bare soil. This information together withmtiag dates
is given in the field dissipation study reports avas implemented in the corresponding crop calendsed by
PEARL. The crop development related parameters asithe relative development stage and leaf adexin

were taken from the FOCUS crop scenarios (FOCUSQR0

Output
The daily soil temperature and water content attgepf 1.25, 3.75, 6.25 and 8.75 cm as calculayedEARL

were averaged to obtain representative valuehé&0t 10 cm soil layer.

Results
Graphs of the simulated soil water content for @iEO cm soil layer were generated. Inspection efghaphs
shows that due to the shallow depth of the soilsmmred, soil temperature closely follows that af a

temperature. For the same reason, water contestsnegidly to rainfall (or irrigation).
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In the following tables the calculated time stefuea are listed.

Table 8-83: Timestep values for the Moede (1992)ials.

Keeken, DE Weeze, DE Nierswalde, DE
Sampling Sampling Sampling
Time (d) Timestep (d] Time (d) Timestep (d] Time (d) Timestep (d
0 0 0 0 0 0
1 1.1 1 0.8 1 0.5
7 5 7 4.3 7 5.1
14 8.9 14 8.8 14 9.4
28 17.4 28 17.7 28 18.7
61 42.6 61 41 61 44.2
122 714 122 71.1 122 77.9
214 92.6 214 97.6 214 105.2
361 132.6 359 142.6 366 154

Table 8-84: Timestep values for the Straszewski (20) trials

Thann, DE Langforden, DE
Sampling Sampling
Time (d) Timestep (d) Time (d) Timestep (d
0 0 0 0
1 0.6 1 0.4
3 1.7 3 14
7 3.6 7 3.7
14 8 14 8.3
29 19.7 29 18.7
60 40.9 60 42.1
202 96.3 186 105
367 151.3 366 173.1

Table 8-85: Timestep values for the Crofts and Whéoak (1977) trials

Great Shelford UK b

Great Shelford UK a
Sampling Sampling
Time (d) Timestep (d) Time (d) Timestep (d
0 0 0 0
7 2.7 2 0.8
24 10.5 7 2.7
36 16.3 20 9.9
49 23.5 62 39.1
86 49.6 106 66.8
91 52.4 203 100.6
135 80.2
232 113.9

Table 8-86: Timestep values for the Snowdon (199fr)als

Willingham, UK Isleham, UK
Sampling Sampling
Time (d) Timestep (d) Time (d) Timestep (d

204




Volume 3 — B.8 (AS)

Ethofumesate
0 0 0 0
1 0.3 1 0.4
3 1 3 1.3
7 2.8 7 25
14 5.5 14 5.4
28 12.2 28 10.2
56 27.4 56 23.7
91 51.4 91 40.9
197 104.7 190 88.8
289 124.9 282 112.2
366 151.8

Table 8-87: Timestep values for the Andre (1992) ials

Mainz-Bretzenheim
Sampling Time Sampling
(d) Timestep (d)] Time (d) Timestep (d
0 0 0 0
14 4.3 21 5.5
28 8.2 49 16.9
56 19.6 105 51.4
112 54.1 161 85.2
168 87.9 217 100.5
224 103.1 273 108.4
280 111.1 329 116.8
336 119.5 385 131.1
392 133.7
Speyer-Rinkenbergerhof
Sampling Time Sampling
(d) Timestep (d)] Time (d) Timestep (d
0 0 0 0
14 3.3 21 6.4
21 5.1 49 17.5
56 18.4 106 58.3
113 55.8 161 84.4
168 80.3 217 98.4
224 94 273 106.8
280 102.1

205



Ethofumesate

Volume 3 — B.8 (AS)

Table 8-88: Normalized field DT50 values of ethofuesate (normalized to 20 °C and FC)

Study Model used DTsg DTgg
(d] [d]
R500-1 Mainz-Bretzenheim A SFO 69.5 231
R500-1Mainz-Bretzenheim B SFO 47.4 157
R500-1Speyer A DFOP 47.2 157
R500-1 Speyer B DFOP 46.5 155
W 41 Great Shelford A SFO 15.0 49.9
W 41 Great Shelford B SFO 21.7 72.0
W97 Isleham SFO 25.7 85.2
W97 Willingham SFO 18.0 60.0
W 106 Langforden SFO 434 -
W 106 Thann SFO 264 -
W110 Fresno SFO 112 372
W 121 Nierswalde SFO 184 -
W121 Keeken SFO 22.1 73.5
W121 Weeze SFO 75.7 252
Geometric mean 37.5 1245

! Dissipation rate not significantly different frarero and DT, not considered in calculation of geometric mean.

RESULT AND DISCUSSION

Normalized DE, values for ethofumesate ranged from 15 to 112itth avgeometric mean of 37.5 d.

Comments RMS
The normalization study is acceptable. However sthdies by Straszewski (1990) and Crofts and \Whke
(1977) were found not valid. Therefore, the resfdtsstudies W 41(Crofts and Whiteoak) and W 106

(Straszewski, 1990) are excluded.

Relevant endpoints:

Study Kinetic model DT50 DT90
(d] [d]
R500-1 Mainz-Bretzenheim A SFO 69.5 231
R500-1Mainz-Bretzenheim B SFO 474 157
R500-1Speyer A DFOP 4721 1571
R500-1 Speyer B DFOP 4651 1551
W97 Isleham SFO 257 852
W97 Willingham SFO 18.0 60.0
W110 Fresno SFO 112 372
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W121 Keeken SFO 221 735
W121 Weeze SFO 75.7 252
Reference: Ethofumesate: Field Dissipation Studies in Northerrand Southern Europe

Notifier: UPL

Author(s), year: Andrews, G. (2014)

Report/Doc. number: NZ/11/007
Guideline(s): None

GLP: Yes
Deviations:

Validity: Valid

Status: New study

Executive summary
The dissipation behaviour of ethofumesate undéd fienditions, was determined in four soil triatssées in
northern Europe (UK and Germany) and southern Eu(Bpance and Spain), conducted between May 2042 an

June 2013. The soil was characterised as listenhbel

Table 8-89: Soil characteristics

N X pH (CaCly) & Organic
Test Site Location Soil Type Carbon Content
e Clay loam 713 2325
Kingdom) -
NZ110072 (Gemmany) Silty Clay Loam 757 1.50
NZ11007/3 (Southem Silty cla Joam 1.7 0.89
France) .
NZ11007/4 (Spain) Loam .70 1.07

A single application of Ethofol 500 SC was appltedbare soil at a nominal application rate of 1@08.i./ha.
The actual amount applied was based on actual spiayne and measured concentration of ethofumeasate
test product and is shown in the table below. Imatety after application, the soil surface was aedewith a

layer of soil 0.5 to 1 cm deep. A control plot vedso established adjacent to the treated plot.

Soil samples from treated plots were collectedenday of application and at further intervals p7314 (x1),
21 (¥1), 28, 56 (1), 90 (¥1) and 180 (+1) or 18#yd after application (DAA). In the case of the @ph trial
additional samples were collected at 274 and 306 @dter application (DAA) and in Southern France a
additional sample was collected at 379 days afteftieation (DAA). Additionally, control soil was s#pled at
Day 0 and at 14 (+1), 56 (1), 90(x1) and 180 (#ays after application (DAA), except in the UK wher
control soils were sampled at Day 0 and at 14, 86 DAA. In Spain a further control soil sampliwas

conducted at 274 days after application (DAA). S@mpling was conducted using apparatus that ¢etlec
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cores measuring 5 x 30 cm. Soil was initially saedpirom treated plots to a depth of 0-30 cm. Theeated
plot was sampled to a depth of 30 cm. A total ot@fes were sampled at each interval for the tdeate

plot and 10 cores for untreated. Soil samples rezen at the test site. Soil cores were shippedefn to the
test facility for analysis. For each sampling irtdy soil cores were sub-sampled with respect fhd@-10 cm,
10-20 cm and 20-30 cm) and the sub-samples comlaindchomogenised with dry-ice to provide a composit
sample for each of the three depths.

The determination of ethofumesate residues inssoilples was conducted using a previously validatethod
(Jooss, 2011). Residues were extracted with adateréind then diluted before final determinatiop bC-
MS/MS monitoring two transitions for each analyfe. overcome the observed LC-MS/MS ion suppressign d
to the sample matrix in the Spanish and Britishigar) calibration solutions were prepared withatdition of
control extract. Method performance was verifieccbyducting recovery efficiency tests on the day of
analysis. The limits of detection for ethofumesagre 0.002, 0.0005, 0.0005, and 0.0002 mg/kg for

trials 1, 2, 3 and 4 respectively. The limit of gtiication for ethofumesate, based on lowest levEl
fortification, was 0.01 mg/kg, corresponding to mpgimately 1% of the initial applied amount.

The mean recovery efficiency was 95%, with relatstendard deviations of less than 20%. No residas w
detected above the 30% of the LOQ (0.01 mg/kghatrétention time of ethofumesate in any controhdas.
With the exception of the Spanish day zero sampilielwhad a residue of 0.0156 mg/kg. Samples weatysed
up to 186 DAA in the UK, 91 DAA in Germany, 379 DAA France and 300 DAA in Spain when it became
apparent that residues had declined to level béiewDT90.

Residue levels of ethofumesate in treated sampéestemmarised below:

Table 8-90: Residue levels in soil samples from UfNZ11007/1)

= . - ", - oy
c =1 z 3] camniss 007

)

Sampling Interval Residue Level (mgke)®
(DAa) 0-10 cm 10-20cm 20-30 cm

0+ 2 hours 0802’ 0.026° 0.022°
3 1.08 0.203 0.011

7 0.814 0.134 0.027
14 0.642 0.035 LOQ
20 0.567 0.026 LOQ
28 0.402 LOQ LOQ
56 0.181 0.013 LOQ

90 0.081 0.031 LOQ

185 0.041 0.015 LOQ

* oL comcentmation: wWere correctsd for soal mosshire comtent

1. Average of three extractons (1 038 makg 0.744 maks and 0.893 ma'ks)

2 Average of tao extractions (0.0270 ma'kg and 0.0245mgkg)

3. Average of tao extractions (0.0208 mg'kg and 0.0237 =g'ks)

Whars nultipls exactions reported. exmactions ars fom sams bomogemised muxnre of all cores from saxplng
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Table 8-91: Residue levels in soil samples from Gaany (NZ11007/2)

Sampling Interval Residue Level (mgkg)”
(DAA) 0-10cm 10-20cm 20-30 cm
0+ 2 hours 09017 NA NA
3 0540 <LOQ NA
7 0.500 <LOQ NA
14 0.390 <LOQ NA
21 0334 <LOQ NA
28 0323 <LOQ NA
55 0.120 <LOQ NA
21 0.074 <LOQ NA
* w0d concentrations were corvected for scil mosstre comtent
NA =not amlysed

Table 8-92: Residue levels in soil samples from SthuFrance (NZ11007/3)

Sampling Interval Rusklius Levl (ugi*

DAA) 0-10 cm 10-20cm 20-30 cm

0+ 2 hours 0043 NA NA

3 0.787 “LOQ NA

7 0.765 “LOQ NA

14 0.693 “LOQ NA

21 0.620 “LOQ NA

28 0.498 <LOQ NA

55 0.208 <LOQ NA

20 0310' <LOQ NA

181 0.204 “LOQ NA

379 0.068 “LOQ NA

* wod concentrations were corrected for soal montize comtent

1. Averags of three extracticns (0335 mg'kg, 0.287 mgks and 0.308 mapkg)

Whars emitipls extractions reported, exmraction: are from same bomogemised muxnze of all cores Som samplng
horizon.

NA = not amalyved
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Table 8-93: Residue levels in soil samples from SpaNZ11007/4)

Sampling Interval Residue Level (mgkp)*
(DAA) 0-10 cm 10-20cm 20-30 cm
0+ 2 hours 0034 NA NA
3 0.698 LOQ NA
7 0.554 LOQ NA
14 0.525 “LOQ NA
21 0.282 “LOQ NA
28 0415 LOQ NA
57 0368 LOQ NA
20 0.184 <LOQ NA
179 0.112 “LOQ NA
274 0.078 “LOQ NA
300 0.065 0.022 NA
*30d comcentrations ware carrected Sor scil mosstre comsent
NA = not amlysed

Using the residue data obtamed from the field tmals, DTy, and DTy, values were estimatad
using first order (SFO). double first order in parallel (DFOP) and first order mmln
comparmment (FOMC) kinetics. The results are summarised in the table below.

The following figures and tables show the resultthe kinetic evaluations carried out by the netifi
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Figure 8-67: Kinetic evaluation field trial UK (SFO)
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Figure 8-68: Kinetic evaluation field trial UK (FOM C)
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Figure 8-69: Kinetic evaluation field trial UK (SFO), with day zero as outlier
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Figure 8-70: Kinetic evaluation field trial UK (FOM C), with day zero as outlier
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Figure 8-71: Kinetic evaluation field trial UK (DFOP)
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Figure 8-72: Kinetic evaluation field trial Germany (SFO)

Measured & Predicted Residues vs, Time
Emofumesa
600
! 500 + ]
400 = g
~l-
3004._3\ p
VLN
0
s ot o, 1
\\}.
~
100 + -\.__\__ 4
- O
— o
0 +—+ + +—+ + F—+
0 20 40 oo 20 100 120
Time
Residuals vs, Time
Emofimesa
100 T T T Y T T ™Y T T Y
8 3
oM o+ 4
9 4+ o )
2 + o - .
0 o
0 4 o
-40 ¥ <
0 $c 4
-0 + + + + + + + + + +
] 10 0 30 4«0 &0 &0 ] ED %0 wo 1) [
Tme
® cocccccsscsssssecscsssseessesaenaes
® Chil exror eatimation
® ceccccccscssssssssssssescesaesaes
Rehafumean All
ChilReet 6.4 .40
Kizatic model : sve
$® cccccsccscssssscssssssssceseesass
§ Faramatear satimation
® ceccssccscsscsscsscsssssesssesaes
Deagresa of Fresdom : 6
Faramater Ratizmace Lower CI Upper CI
M(D] E=hofummaas 179095469 307.01042 452. M1
k I=rofumans D.03%08 2.010%¢ 2.099

® DTI0 and DTS00 waluas

Rafumess

TS0 :
0 :
Kiznetic model :

17.73%
24.92¢
ivc

iz . Dav
av.120
0.0132¢

Prab > ¢
2.56Ge-03
2.00448

216




Ethofumesate Volume 3 — B.8 (AS)

Figure 8-73: Kinetic evaluation field trial Germany (FOMC)
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Figure 8-74: Kinetic evaluation field trial Germany (DFOP)
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Figure 8-75: Kinetic evaluation field trial France (SFO)
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Figure 8-76: Kinetic evaluation field trial Germany (FOMC)
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Figure 8-77: Kinetic evaluation field trial Germany (DFOP)
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Figure 8-78: Kinetic evaluation field trial Spain (SFO)

Measured & Predicted Residues vs, Time
Ethofimesa
G600 T
g 500 + 1
400 + 4
g 300 £, |
- ‘:\‘
204+ B |
4] "\._
~,
i 100 + o ]
e o -
— o o
.
0 + + + T + +
0 50 100 1%0 200 250 300 350
Time
Residuals vs, Time
Eth
150 T — T — — —
100 o
80 4 - ) a ~
" o
0 g
A0 4
10+ o
180 - - - - -
) 0 100 180 200 250 =0 380
Tme

ChilReet @ 2.9

Kizatic model : sPe

® cococccccccccscsscssccsccssccsass
# Faramatar satimation

# cocccccscccscssssssscsssssscssass

Degress of Fresdom @ 9

Faramatar Ratizace

MDD E=hofumean 3.Tiles02

13 P=hofumana 1.977e-02
$ cocccccsscsssssssscsscsssesassaes

¢ DTI0 and DTS00 waluas

§ ccccccsscsscsssessereesemn e
Rehafumasa

D70 : 35.069

TS0 : 136.%0

Kizetic model : 3 @

All
2.9
Lower CI E LI
2.023e402 .40l
3.066e-02 1.221s-03

Prab > ¢
1.40-00

0.822

222




Ethofumesate Volume 3 — B.8 (AS)

Figure 8-79: Kinetic evaluation field trial Spain FOMC)
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Figure 8-80: Kinetic evaluation field trial Spain (DFOP)

Measured & Predicted Residues vs, Time
Ethofumesa
600 T T T - - T
g 500 + R
400 4 p
g 300 1 1
5 2004 - ]
o --“‘\__
—
100 + & m—— |
T——, N
v —-__u__g_-
0 + $ + + + t
0 50 100 1%0 200 250 300 350
Time
Residuals vs. Time
Ethofenesa
80 T 4 T ™y ™ T v T
O 4 0
o
2 4 )
N Q
Q
o p
20 4 R
o
40 ]
20T+ ©
20 + + + + + +
0 80 120 150 200 260 300 380
Time
| Chil error eatimation
Rehafuzesa ALl
ChilReet 11.5¢ 11.5¢
Kizatic model : oroe
| PAaramatear satimation
Dagresa of Fresdom : 7
Farameater Ratizace Lower CI Upper CT i=.Dwvy
N(D] E=hofumasa : 4.63%e002 4.01%0 02 335.043 1.162e+01
k1l E=hofumana s 1.00%«-01 3.033Ge-02 ¢.330 7.630e-02
2 E=hofumana - €.626e-03 2.516e-2 g.011 2.08%-03
3 I=hofumana : 2.100es-01 3.693e-03 2.687 7.5%1e-02

| TS0 and DTS0 waluas

TS0 : 12.33%
pTso : 337.36
Kizatic model : oPce

Prab > ¢
B.10e-07
0.0331%3
0.007963
0.0D2124

224




Ethofumesate Volume 3 — B.8 (AS)

Table 8-94: Non-normalized endpoints for the fieldrial site

Ethofame-are
Lo st [ Toc Tt [ o | On, [T VemE
) (days) | (dyw) | O9
SFO | 216 | 717 | 160 | accopabe
— FOMC | 177 | %0 | 179 | accepuble
(Tuined Cloyloam | 757 | 150 [ sFO* | 158 | 523 | o1 )
y— FOMC* | 118 | 711 | 34 | veryzeod
DFOP* | 109 | 704 | 45 vary good
SFO 177 | 85 | 165 | accopoble
;‘,m: 1”?;- Ty Y |3 | 107 [FOMC | 85 | %6 | 108 | accepatie
DFOP | 102 | 740 | 41 very so0d
NE— SFO | ®0 | 1626 | 111 | accepoble
(Sowbers | Loam 772 | ose [ FoMC | 372 | 320 | 64 vary good
S DFOP | 359 | 3674 | 61 | verygood
SFO 351 1165 3.0 azcepatle
;‘-%1;?’ M 713|225 [FoMc | 141 | 498 | 128 so0d
DFOP | 123 | 274 | 128 s00d

*day 0 value was considerad as outlier for these kinetics calculations

Notz: The kmnetics given in bold are considersd appropriate to be used for the persistence
endpomts

Comments RMS

The study is generally acceptable. However, the Rig&s not agree with the exclusion of the day zarple
of the UK trial. The exclusion of the day O datanpdn the UK soil data series does not seem tjustified. It
should be justified by statistical analysis or bguanents regarding any error in the handling of Haimple
during the experiment. Or else the data point shaat be excluded.

The relevant endpoints are

Site DT50 DT90 CHRiError
Kinetic Model [d] [d] [%0]

UK SFO 21.6 71.7 16

Germany DFOP 10.2 74 4.1

France DFOP 35.9 367 6.1

Spain DFOP 12.3 237 12
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Reference: Determination of Soil Characteristics
Notifier: UPL

Author(s), year: Seibert, K.; 2012

Report/Doc. number: BP/10/12

Guideline(s): None

GLP: Yes

Deviations:

Validity: Valid

Status: New study

Comments RMS
In this study, the soils of the study sites in Aewls (2014) were characterized. The study is acbkpta

Reference: Kinetic evaluation of soil dissipation studies with Ethofumesate according to
recommendations of the work group on degradation kietics of FOCUS
Notifier: UPL

Author(s), year: Stangelj, A.; 2014
Report/Doc. number: 118608-CA-0701020201-01
Guideline(s): None

GLP: No

Deviations:

Validity: Valid

Status: New study

Executive summary

Degradation DT50 and DT90 values (DegT50, DegT90ktbofumesate were calculated from experimental
values obtained at four field trials (Andrews, 2padcording to recommendations of the FOCUS wornkgron
degradation kinetics (2006) and according to EF8illance (2010) for use as modelling endpoints.tkese
calculations the model software KinGUI3 version @& used.

In order to calculate modelling endpoints the fidlta were normalised to a reference temperatup@? and
soil moisture of pF2 as proposed by the FOCUS wuatig on degradation kinetics. EFSA guidance (20dd3
followed when selecting acceptable DegT50 valueke Btudy endpoints were estimated with a two
compartment model: parent and sink. The data wasmied and integrated according to standard
recommendations. The calculated output data (cimgi®f daily concentrations) and residuals (défeces
between calculated concentrations and actual medstoncentrations) were graphically fitted and ailsu
assessed. Following an acceptable visual assessthentleviations between observed and calculatatesa
relative to the uncertainty of the measurements aggessed using the chi-squa@) (statistical test where the
FOCUS trigger level of < 15% was applied. A finestt of the confidence of the calculated data retirafter
optimisation was performed using a t-test and egiptpthe FOCUS trigger value for probability of <08.
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At first the first-order kinetics was fitted to alhmodified data without constrains in the initt@ncentration.
The goodness of fit was assessed using visual &ia@huand a2-test. No further action was required and half-
life can be used for modelling if the fit was vilyacceptable and passed tfietest at an error level of 15% or
less.In case the concentrations decreased to 1@Pe dfitial value within the study period, FOMC dw could

be tested. If the FOMC fit was visually significenbetter than the SFO fit and th2-test did not significantly
exceed 15% then the half-life from this model carubed. The half-life for modelling was then cad¢edtl based
on the DT90 divided by 3.32.

It has to be considered that the error term reduinepasg2-test may be larger in case of field studies.uchs
case, a decision was made based on visual asses#ties overall pattern of decline in pesticidencentration

of the residuals is random the half-life from tHeC5model was used for modelling.

For the NZ11007/1 trial (UK) the decline curve ablde sufficiently described with SFO. Th2 value was
slightly above the threshold of 15%, but could lceepted because field data is often characterigeldrge
scatter of data. However, the FOMC model was teatedvell but does not present any improvement én th
fitting. Furthermore, even when considering the 8agample as an outlier the curve fitting doessimw any
improvement in case of SFO, but present improvermettite fitting with FOMC. However, due to only noin
improvements, it is recommended to use the DegT3%.@2 days, obtained with the SFO.

For the NZ11007/2 trial (Germany) the decline wastad with SFO and FOMC fitting. Since the fit is
adequately presented by SFO and the FOMC modehdatidoresent significant improvement the DegT50 of
13.46 days (SFO) was chosen for modelling.

For the NZ11007/3 trial (Southern France) the aectiurve could be sufficiently described with SFHowever,
the FOMC model was tested as well but did not prieary significant improvement in the fitting artktefore
the DegT50 of 55.20 days (SFO) was chosen for rlindel

For the NZ11007/4 trial (Spain) the decline cureeld not be described satisfactorily with SFO. HerfOMC
was used. FOMC resulted in an acceptable curviadittompared to SFO. Because of that the modelling
endpoint was derived from DegT90 FOMC / 3.32. Téwulting DegT50 is 94.12 days.

The outcome of the evaluation of the soil dissgastudy with Ethofumesate after normalisation @S

reference conditions is summarised below:
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Table 8-95: Field soil dissipation of ethofumesate Kinetic parameters for modelling endpoints

Kinetic model D'[:T" D';]r" Vimlfie | Ca@ ttest® .
Usited Kangdom (NZ110071)

FO 1522 .55 Good 157 <005 | es191

SFOr 1145 38,04 Acceptable | 9.04 =005 | 09815
) 0389

A $.21 (15.24) 0. 6 = 9

FOMC 1521 (15.24) 50.61 Good 1667 Boss | 00
- < 0.05

FOMC* 807 (1405) 65 Good 5.09 ; g g 5 | 0ss3s

Germany (NZ11007/2)

FO 13.46 “n Acceptable [ 1440 <005 | 08200

S R = <003 ,

FOMC £17(3398") 11280 | Acceptabls | 943 gons | 097

Southern France (NZ11007/3)

FO 5520 18336 | Acceptable| 1023 <005 | 08459
N\ - < 0.05

FOMC 38.50 (101.98") 1858 |Accepable | 667 ; ; gf;s 0.9774

Spain (NZ110074)
SFO 2517 3.6 Acceptabls | 22 =005 | 0.8474
FOALC 953 (3417) 31249 |Acceptable| 1424 l: - 1'2;’; 09373

8 Lror vales st whech the plont s paasnd shoudd be dodow 159%. The y'-tont conmden $x deviatons betwoen obearved and caloulsted
valuce rolatrve 0 the wncerunty of fa TCARICrICTES
b A modd pararscter 1 conmdernd ugreficantly @ tiorore from 2o of the probaiuley corresponding © e calouiatad t-wvakae 1 wTalier
than 004, 1 ¢ conedanng & ¢ pocest mgrsScance lovel 'robaby lmace betweoen 104 and O | can be conmderd 1o be acosprable due o
the large soarter of dats typecal for Held sxties
¢ Duy U semple trosted as an outher

*  SHOHak-rie cakulated Som LT e ros

Maodedkng eadpomid are martad 12 bald

N vy

Comments RMS

In this study, the normalization of the field dataAndrews (2014) was carried out. The study isptable.

However, for the sites in Southern France and SpiaénDFOP model gave better and more reliabl€ifes

better p-values). Moreover, the exclusion of thg @aata point in the UK soil data series doesseeim to be
justified. It should be justified by statisticaladysis or by arguments regarding any error in tedting of this
sample during the experiment. Or else the datat gbiould not be excluded. Evaluation of kineticsdahon the
DFOP model was carried out by the RMS.

The results are shown in the figures and tablesvwhel

The endpoints are:

Site DegT50 DegT90 Crror
Kinetic Model [d] [d] [%0]
UK SFO 15.2 50.6 15.8
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Germany SFO 13.5 44.7 14.4
France DFOP 38 (110%) 266.6 6.6
Spain DFOP 8.4 (60**) 140.9 13.2

* calculated from slow phase BTk, = 6.321 x 16)
** calculated from slow phase Rk, = 1.158 x 1G)

Kinetic evaluation field trial South France (DFOP)
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Reference

Notifier:

Author(s), year:
Report/Doc. number:
Guideline(s):

GLP:

Deviations:

Validity:

Status:

Comparison of the behaviour of three herbicides ima field experiment under bare
soil conditions.
Taskforce
Siimes, K.; Nikunen, U.; Laitind?, Ramo, S.; Welling, L.;2006;
M-458582-01-1
None
No

Not valid

Scientific peer-reviewed literature

Study summary

A case-study was designed in order to rank thregraltive herbicides according to their exposursudace

waters. Herbicide persistence and losses to suwaters were studied in an uncultivated Finnistifiea. 3500

m?, slope <1%). Glyphosate, glufosinate-ammonium atiftbfumesate were sprayed onto bare soil in July.

Surface runoff and subsurface drainage volumes aet@matically recorded and sampled for herbicitkdyasis

on volumetric basis until the following May. Soilbw cored six times (0—-131 days after the sprayhéobicide

residue analyses. Herbicides were detected mairtlye topsoil (0—3 cm). The field dissipation Hék-time of

ethofumesate was about 10 weeks (normalized 41).dBys herbicide was detected in surface runoffummer

and in spring. Moreover, ethofumesate was foundubsurface drainage water in April. Although heidec

concentrations in runoff water were at their highiessummer, the main part of herbicide losses geserated

by surface runoff during snow melt and soil thashdfumesate loss was 1.0% of the applied amourttsrwi

302 days after application. These figures, obtainigout a crop, may be higher than those in cattd fields.

However, the leaching potential of ethofumesatecappto be the highest of the three herbicidesaodyssilt

loam under boreal climate conditions.

Comments RMS

The full text paper was not available for evaluatibhe study was excluded.
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B.8.1.1.2.2.2Soil accumulation studies

Reference DECLINE OF SOIL RESIDUES IN A UK FIELD AFTER APPLIC ATION OF
NORTRON IN FOUR SUCCESSIVE YEARS

Notifier: Taskforce

Author(s), year: Crofts, M.; Whiteoak, R. J.;1977

Report/Doc. number: A83297 /| W 41 | M-155566-01-1

Guideline(s): None

GLP: No

Deviations:

Validity: Not valid

Status: Previous evaluation in DAR for original el / baseline dossier.

Materials and Methods

Plots of sugar beet at Shelford, Cambridgeshireeveprayed either pre-emergence (at 2 kg a.s./hapstr
emergence (at 1.5 kg a.i./ha) with NORTRON in 1959@8il was sampled to a depth of 15 cm at interual$o
sugar beet harvest. The plots were re-sprayedataine application rates at the appropriate timbeofear for
pre- or post-emergence treatment in 1974, 1975187®, in the absence of a crop and without cuitvat
Samples were taken at various intervals up to 282 dfter each application.

The samples were analysed using GLC with a flametguhetric detector.Four recovery experiments were
carried out with the 1973-75 series of samplesytiich 2, 10, 10 and 20 pug ethofumesate were adu@dgd

control samples . The mean recovery was 31.4% ¢r&B8¢gL00%).

Comments RMS:

The study was regarded as not valid in the prevewasuation.
Weather data are well reported. However, soilsnatefully characterized, for instance the pH is regtorted.
The sampling depth (0-15 cm) is not appropriateoases due to translocation into deeper soil lagamiot be

ruled out. The study is not valid.
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Reference: THE ACCUMULATION OF RESIDUES IN SOIL FOLLOWING ANNU AL
APPLICATIONS OF ETHOFUMESATE (20 EC) AT SHELFORD AN D
CHESTERFORD PARK, UK, BETWEEN 1980 AND 1983

Notifier: Taskforce

Author(s), year: Snowdon, P. J.;1986

Report/Doc. number: A83315/ W 58 / M-155584-01-1

Guideline(s): None

GLP: No

Deviations:

Validity: Not valid

Status: Previous evaluation in DAR for original eppal / baseline dossier.

Study summary based on previous draft assessnport re

Materials and methods

The soil accumulation of NC8438 was investigatea ifield study on two sites in the UK, between Q. 2&d
1983. Duplicate plots, consisting of series of 25«m bare soil (sandy loam and clay, respectivigy solil
properties, see table below) were sprayed with 2 kg NC8438/ha in a 20% EC formulation yearly iawbr

June.

Table 8-96: Soil characteristics

Saoll OC (%) pH sand silt clay MHC CEC
(%) (%) (%) (%) meq/100 g

Shelford sandy loam 1323 7.8 50-59 20-24 1826 .. n n.r.

Chesterford Park clay 3.0 7.6 30 15 53 n.r. n.r.

n.r. = not reported

During the 2 - 3 weeks period after the appligagicthe mean soil temperature at 5 cm depth werelB3C,

and the precipitation 11 - 34 mm. The plots wengt keeed-free during the study by treatment withagaat. At
the end of each season (65 - 246 days after apiph¢al5 soil cores (3.8 x 22.5 cm) were takemfreach plot
(treated and control). The cores were divided s#otions of 7.5 cm, and all segments from eachhdepte
combined before deep freeze storage. Prior to asisalguplicate soil samples were extracted withhaned! and
NC8438 was partitioned into dichloromethane. Thieaets were analysed by GLC.

Results
Residue levels in soil samples at the end of thieperiods are summarised in the table below.

Table 8-97: Study duration and residues of NC843&und in the top 7.5 cm soil layer at the end ofhie
studies. The figures represent the mean of duplicatsamples, and are corrected for the mean recovery

efficiency (97%) of the method of analysis.
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Year of treatment Appl. rate Sampling (days after appl.) NC8438 (mg/kg)
(kg as/ha) Shelford C. Park Shelford C. Park
1980 1.0 183 189 0.26 0.26
2.0 0.13 0.44
1981 1.0 153 154 0.08 -
2.0 0.20 -
1982 1.0 246 239 - -
2.0 0.19 -
1983 1.0 168 65 0.07 0.22
2.0 0.15 0.30

The residue levels in most of the samples from desgil layers were below the limit of detection0® mg/kg).
The highest value in the 7.5 - 15.0 cm section &2 mg/kg , and in the 15.0 - 22.5 cm section @@#kg (ca.
10% of applied).

Comments RMS

No samples were taken immediately after applicatiohthe test compound. The weather data repoxigdra
only 2 - 3 weeks following treatments. The recoveifficiency of the method of analysis ranged betwé@ and
127%. The corrections of the residue levels wersetbaon the average value (97%). Besides, the bimijt

detection and residue levels in the control samflpsto 0.073 mg/kg, mean 0.013 mg/kg) were unaatdp

high. The results are not further considered inatfmessment of ethofumesate.

B.8.1.1.3.Summary: soil studies

In the aerobic metabolism studies evaluated in dberse of the first approval, ethofumesate was Iglow
degraded (lab DT50 up to 211 days). The main degi@d products were carbon dioxide and non-extkdeta
residues. Ethofumesate was degraded in soil throglaction of soil micro flora via either dealkytan (NC
8493, ethofumesate- 2- hydroxy) followed by oxidat{NC 9607, ethofumesate-lactone) and ring ope(ig
20645, ethofumesate-carboxylic acid). These studiesvever, were often characterized by unapprapriat
handling of the experimental soils (storage of $béds outdoors or under ambient conditions for aphree
months, low microbial biomass levels, no pre-indidmaprior application of the spiking solutionsT.he newly
submitted aerobic soil degradation studies confifntbe previously established degradation route, but
degradation was faster due to the use of freshiypbad soils. Considering the valid studies from phevious
evaluation and the new studies, ethofumesate wasrglty moderately fast degraded (Dt50 lab: 9.43% di;
geomean = 18.7 d; n =17). The main degradationymtsdwere carbon dioxide and unextractable residues
Ethofumesate is degraded to NC 8493 (ethofumegateydroxy) followed by NC 9607 (ethofumesate-laetp
and NC 20645 (ethofumesate-carboxylic acid) ordise of the methanesulfonate moiety to transiegtattates
which are converted to non-extractable residues @426 AR; n = 17) and mineralized to €@ - 60% AR; n =

17 ) at 100 days. Metabolites were detected in mamaounts only (< 5% AR).
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In anaerobic conditions, ethofumesate was not raiized (CQ-evolvment during anaerobiosis 2.5% AR after
152 days). It was regarded as stable under anesolliconditions and therefeore the anaerobic dksgian is

not considered to contribute significantly to tlegchdation route of ethofumesate.

In the studies submitted for the first approvalotolysis on soil surface showed inconsistent resiilhe DT50
of the degradation of ethofumesate in soil undeirenmental conditions was 65 days and 13.8 daytheé first
study one main phototransformation product wastitied (NC 8493 with maximum amounts of about 30%).
This metabolite was also observed as transientbuokta in the soil metabolism study. One minor proik 5%
was formed. In the second study three radioactagtibns were detected but not identified (D2, D3%s;, D4 at
7.1% AR at day 30). The previous photolysis in stildies were repeated due to experimental insexfities
and the occurrence of considerable levels of unifileth radioactivity. In the new studies, the main
transformation product was NC 8493 (max. 24.2 %,3econd minor transformation product was iderdifées
NC 20645 (max. 4.8%). All other metabolites did erteed 1%.

Metabolites NC 20645 and NC8493 and/or their rethpeglycoside conjugate were considered to rejrethe
Peak A detected in Lysimeter studies carried outtf@ first approval of ethofumesate. The theoaditic
possible back reaction of NC 20645 to NC 9607 wasstigated and was shown not to contribute sicpmifily
to the degradation of NC20645. Degradation ratethefsoil metabolites NC 8493, NC 9607 and NC 20645
were determined in three separate studies. The DW#EB6 less than 1,5 hours for NC 8493, NC 9607 af3d
hours for NC 20645. This fast degradation is i limith the observed very low occurrence in the liersoil
metabolism studies. The groundwater risk assessmvast carried out for both NC20645 and NC8493 as

aglycon.

For the first approval of ethofumesate, severdd fetudies were submitted. In the previous liseofl-points,
values for 13 sites were included with DT50 val(rest normalized) of 15 to 250 days with a mean bidays
and a median of 56 days. Several of these studies mot considered acceptable after the curreavaasation
due to insufficient sampling depth. In additiorthe existing field studies, the notifier UPL subtenit new field
studies. These field dissipation studies were eatlito determine DT50 values, normalized to stahda
conditions of 20°C and field capacity for use indaling (DT50 13.5 — 112 days; geomean 40.7 daysreS
DT50 from field studies were shown, not to be statally different from the lab degradation studies
population, the combined geomean of lab and fitldiiss (26.2 d) was used in the further groundwatet

surface water assessment.
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The following metabolic pathway including formatioficonjugates observed in outdoor studies is ppegdall
metabolites < 5%):

CH, 50,0

Ethofumesate

CH ,!-':D_.I'L‘_H_

CH,50.0.
- TE CH,
;"'\-\. — | w
2

NC 8493 — glycoside

CH, =00

NC 9607

CH,
|

]’ £ —]-—~r H,
::;; COH

OGle

CH, 50,0 CH,50.0

NC 20645 NC 20645 - glycoside

CO,, non-extractable residues

The behaviour of both enantiomers of ethofumesate exemplarily investigated under laboratory coong in
soil and water/sediment. The degradation was nanhtéselective. In one scientific paper, the posdigt
enantioselective degradation of ethofumesate wastigated in four Chinese soils under laboratanyditions.
No significant difference was observed in three aufour soils. In one of the four soils, a minafference
(max. enantiomeric ratio: 1.65) was observed. is $oil, the half-life of the (+) enantiomer wastire typical
range of the other soils, whereas the half-lifehef (-) enantiomer was faster. The reliability biststudy for
regulatory purposes is not given. Therefore, itassidered adequate that all studies on the astibstance

where performed using the racemic mixture.
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B.8.1.2.Adsorption and desorption in soil

B.8.1.2.1.Adsorption and desorption

B.8.1.2.1.1 Adsorption and desorption of the active substance

Reference: Determination of adorption/desorption for ethofumeste

Notifier: Taskforce

Author(s), year: Mueller, J.;1990

Report/Doc. number: OFC00004873 / M-352102-01-1

Guideline(s): OECD 106

GLP: yes

Deviations:

Validity: Valid

Status: Previous evaluation in DAR for original el / baseline dossier.

Study summary based on previous draft assessnynt re

Materials and Methods
The adsorption/desorption of ethofumesate (p@&P%) was investigated in three soils (for sodparties, see

table below) in accordance with OECD Guidelines.106

Table 8-98: Soil characteristics.

Sall ocC pH sand silt clay MHC (%) CEC
(%) (%) (%) (%) meq/100 g
Podsol 15 6.1 94 2.7 3.0 n.r. n.r.
Parabraunerde 11 7.6 4.9 81 14 n.r. n.r.
Light sand 15 6.7 74 23 3.8 n.r. n.r.

n.r = not reported

The test samples consisted of 10 g dw soil and EGterile test solution (0.01 M Cagil For determination of
the adsorption kinetics, the concentration of athudsate was 5.0 mg/l, and the samples were meelignic
shaken for 2, 6, 16, 24, 48 and 72 hours priomilyesis with HPLC. In adsorption/desorption expenits, the
test concentration was 5.4 mg as/L and sampleseshik 16 hours in the adsorption step, 2x16 hauisvo
desorption steps. The adsorption isotherms wemrm@éied using concentrations of 2.2, 0.56 and éhglas/I.

The tests were performed atz20C.

Results
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Table 8-99: Adsorption data from three soils.

Soil K Koc I/n R total recovery
[L/kg] [L/kg] [-] [-] [%]
Podsol 3.7 245 0.96 1.0 97
Parabraunerde 11 99 0.91 1.0 102
Light sand 3.0 204 0.94 1.0 98

Comments RMS
The adsorption/desorption of ethofumesate (purly9%) was investigated in three soils in accordanitk
OECD Guidelines 106. However, only three conceianat (2.2, 0.56 and 0.11 mg as/l) were tes

Nevertheless, the study is acceptable.

When calculating the Kfoc from the Kf-values and tiespective organic carbon content (OC), minondag

errors occurred in the original study. The RMS ieaslculated these Kfoc values.

The correct endpoints are:

ed.

Soil Kf Kfoc  1/n

Podsol 3.7 247 0.96

Parabraunerde 1.1 100 0.91

Light sand 3.0 200 0.94

Reference: THE ADSORPTION AND DESORPTION OF ETHOFUMESATE IN SO IL
Notifier: Taskforce

Author(s), year: Bruhl, R.; 1984

Report/Doc. number: A83285/ M-155554-01-1 / W29

Guideline(s): OECD 106

GLP: yes

Deviations:

Validity: Valid

Status: Previous evaluation in DAR for original eppal / baseline dossier.

Study summary based on previous draft assessnynt re

Materials and Methos
Adsorption and desorption of [benzene ring“G] ethofumesate with a radiochemical purity >95#gre

determined in a sandy loam (German standard syilFatzenkihl) according to OECD Guidelines 106. For soil

characteristics see Table 7.2a.
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Table 8-100: Soil characteristics.

ocC pH Sand Silt Clay CEC

20 pm-2 mm 2-20 um <2 um meq/100 g
(%) (%) (%) (%)
1.16 6.0 76.9 14.8 8.3 5.5

The following test concentrations were used: 0.@420, 1.0 and 4.7 mg ethofumesate/L 0.01M Gafiplicate
samples. The soil was dried and sieved (2 mm)eBoh test 20 g of the test soil was re-equilibratid 30 mL
of 0.01 M Cad{ prior to the addition of the test solutions. Tasttsubstance was added and 0.01 M £acCl
solution was added to a final volume of ca. 100Thk test slurry was equilibrated on a head shaker night
(14 hours) at 28C. After centrifugation and withdrawal of supermdfdour desorption steps were carried out.
Radioactivity in the solutions was determined byCL.STo determine the mass balance, the total anmafunt
solution was removed after the last step, measamddanalysed. The soil was thereafter extracteul agéetone
and the remaining radioactivity in the soil wasetlietined by combustion t8CO,. The radioactive purity and

stability was determined at the start and the dnleostudy.

Results

The adsorption coefficient was calulated accordingreundlich equation over the concentration rah§d1 to

4.7 mg asl/l.
x/m = KIC"
Kags(Kf) =1.13;  (#=0.99); 1/n=0.84
Ko = 97

After three desorption steps, approximately 474%6f the initially adsorbed ethofumesate was desthat the
three highest concentrations and about 94% wasloeEsat the lowest concentration. Between 97 adddlaf

the applied radioactivity had been recovered attiteof the study.

Comments RMS
The study followed OECD Guidelines and was welf@aned and reported. However, only four concerdregi

were tested. Nevertheless, the study is acceptable.
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Reference: [14C]-ETHOFUMESATE: ADSORPTION/DESORPTION IN SOIL
Notifier: Taskforce

Author(s), year: Allen, R.;1988

Report/Doc. number: A83336 / M-155605-01 / W78

Guideline(s): Not specified

GLP: yes

Deviations:

Validity: Valid

Status: Previous evaluation in DAR for original epgal / baseline dossier.

Study summary based on previous draft assessnport re

Materials and Methos

Adsorption and desorption ot*C] ethofumesate, radiochemical purity >96.7%, wae&ermined in four soils,

according to HUK (Hazleton UK) Standard Operatimgd@dures. For soil characteristics see Table b.2.1

Table 8-101: Soil Characteristics.

Soil type Organic C pH Sand Silt Clay CEC
63 um-2 mm 2-63 um <2 pm meg/100 g
(%) (%) (%) (%)
Icklingham, Sand * 0.35 6.8 87 6 6 1.9
Abington, Sandy loam * 1.9 7.4 71 22 16 9.2
Terling, Silt (clay) loam * 3.2 6.6 14 58 28 25
Shelford, Clay * 4.9 6.6 39 18 43 39

*  USDA classification

The soils were air dried at 22 and were sieved before use. Duplicate samples prapared for each of the
four soil types. For the adsorption test 25 mLhef test solutions, 0.016, 0.19, 1.06 and 10.5 igfemesate/L
0.01 M CacC{ solutions, were added to 5 g of each soil. Thepsasnwere shaken continuously for 4 hours.

Desorption was carried out in four sequential st®aglioactivity in the solutions was determinedBC.

Results

The adsorption coefficient was calculated for esmhaccording to Freundlich equation.

Table 8-102: Adsorption and desorption of ethofumeste in soil.

Adsorption Desorption
After 4th desorption

239



Ethofumesate Volume 3 — B.8 (AS)

Soil Ks in r Koc Kf

Icklingham, Sand 0.73 0.87 0.94 208 2.9
Abington, Sandy loam 2.3 0.93 0.88 124 6.4
Terling, Silt (clay)loam 5.3 0.89 0.99 166 7.9
Shelford, Clay 6.2 0.82 099 126 8.8

Comments RMS

The study did not follow any specific guidelinetlseems to have followed OECD Guideline 106. Howgetest

solutions were added directly to the dry soils witha previous equilibrium period with calcium afitte

—

solution (or water). This may have influenced tlesutts. However, results are in the range of theero
experiments and appear plausible.
Kfoc values were re-calculated, since in the presievaluation minor rounding errors occurred.

The correct endpoints are:

Soil Kf Kfoc 1/n

Icklingham 0.73 209 0.87

Abington 2.3 121 0.93

Terling 5.3 166 0.89

Shelford 6.2 127 0.82

Reference: ADSORPTION/DESORPTION IN SOIL 14C-Ethofumesate
Notifier: Taskforce

Author(s), year: Cameron, B. D.; Mackie, J. A.; HBL E.;1991

Report/Doc. number: A87601/ M-161528-01-1/ W501

Guideline(s): OECD 106

GLP: yes

Deviations:

Validity: Valid

Status: Previous evaluation in DAR for original eppal / baseline dossier.

Study summary based on previous draft assessnynt re

Materials and Methods

Adsorption and desorption of*C] ethofumesate, radiochemical purity of the tedistance was 98.5%. were

determined in three soils according to OECD Guideli06. For soil characteristics see table below.
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Table 8-103: Soil characteristics of the test soils

Soll Organic C pH Sand Silt Clay CEC

(%) (%) (%) (%) meq/100 g
Sand 112+ 4.6 89.5 6.9 3.6 4.64
Acidic Sandy Loam 1.45 5.7 74.2 10.2 15.6 10.1
Alkaline Sandy Loam 1.66 7.3 66.4 15.6 17.9 10.5

*  0p organic carbon was calculated using thetipiylng % organic matter by 1.7

The soils were sieved and air dried. In a prelimjrtast the following conclusions regarding ethoésaite were
made: solubility in water was 49 pg/ml, there wasadsorption to glass walls and there was no degjcad
during the test period (16 h). The study was penéat all through the test according to OECD Guidelli06
and therefore no details are reported here. ThenBllieh coefficient was determined using the folilogvtest
solutions: 0.04, 0.2, 1 and 5 pg ethofumesatelgisal (0.01 M CaG).

Results
Adsorption of ethofumesate was fairly low, 26, 2&l 80% in the alkaline sandy loam, acidic sandyni@nd
the sand. After two desorption steps, 81, 86 anib 6@ the adsorbed substance was desorbed in tke thr

respective soils.

Table 8-104: Adsorption and desorption in a sand,raacidic sandy loam and an alkaline sandy loam

Adsorption
Soil Ky 1/n r? Koc
Sand 2.3 0.88 1.0 205
Acidic Sandy Loam 1.9 0.89 0.99 132
Alkaline Sandy Loam 1.9 0.87 1.0 116

Comments RMS

The study was carried out according to OECD 106&d&lisie. However, only three concentrations wereetes
The study is acceptable.
It appears that in the course of the previousuataln the wrong values were extracted from theystrhe

original study report gives the values below:
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Soil Type K¢ 1/n
Alkaline Sandy Loam ©0.677 0.9164
Acidic Sandy Loam 0.677 0.9232
Sand 0.797 0.9282

The correct endpoints are:

Soil Type oC pH Kf Kfoc 1/n
(%] [L/kg] [L/kg]
Sand 1.12 4.6 0.7 63 0.92
Acidic sandy loam 1.45 5.7 0.7 48 0.92
Alkaline Sandy loam 1.66 7.3 0.8 48 0.93
Reference: ADSORPTION OF ETHOFUMESATE TO DITCH-BOTTOM SEDIMENT

Notifier:

Author(s), year:
Report/Doc. number:
Guideline(s):

GLP:

Deviations:

Validity:

Status:

Taskforce
Hoven, A.; Vonk, J. W.;1988
A87606/ M-161536-01
Not specified

yes

Not valid

Previous evaluation in DAR for original epgal / baseline dossier.

Study summary based on previous draft assessnygnt re

Materials and Method

An adsorption study was carried out with non-ladatkthofumesate, with a chemical purity of 98 - 99#6two

Dutch ditch-bottom sediments. The sediments wereesi (2 mm) prior to the test. Samples of ethofaiges

dissolved in methanol, were added to 1 g (dry wgigldiment samples in 25 mL screw-cap flasks a@di ™

CaCl, was added to a final volume of 10 ml. The testcentrations of ethofumesate were: 5, 10, 20 andg!O

as/l. Duplicate samples were shaken for 24 houpf‘&t. After centrifugation, aliquots of the supernataere

analysed by reversed phase HPLC/UV.

Comments RMS

The relevance of the studied sediment for Europagrcultural soils is unclear. Therfore, the stugy

considered as supplementary information and nagidened for endpoints.
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Reference: Aged soil leaching 14C Ethofumesate

Notifier: Taskforce

Author(s), year: Cameron, B. D.; Mackie, J. A.; HBI. E.;1991

Report/Doc. number: A87602/ M-161529-01 / W502

Guideline(s): BBA: IV, Section 4.2 (1986)

GLP: yes

Deviations:

Validity: Not valid

Status: Previous evaluation in DAR for original epgal / baseline dossier.

Study summary based on previous draft assessnport re

Materials and Methods
The mobility of the aged residues YE-ethofumesate (radiochemical purity >98.8%) wasesdtigated in a
sandy loam soil (for soil properties, see tablewglin a column leaching study according to BBA @glines

IV 4-2 and Dutch Regulatory Guidelines G.1.2.

Table 8-105: Soil characteristics

Sall Org.C pH sand silt clay MHC CEC
(%) (%) (%) (%) (%) meq/100 g
Speyer 2.1 0.64 6.0 69 28 3.1 n.r. 5
Speyer 2.2 2.2 5.6 61 33 6.1 n.r. 10
Speyer 2.3 1.1 6.4 37 55 8.3 n.r. 8

n.r. = not reported

“C-ethofumesate was applied to the soil at a ratesponding to 3.08 mg as/kg dry soil and agedtaeady at
21+2°C and 40% MWHC in the soil for 60 days. After aggii00 g of the soils (corresponding to 1.6 kg
ethofumesate equivalents/ha) were introduced tb ehduplicate water saturated leaching columns 36acm

high, 5 cm i.d.). During incubation, evolv&CO, was collected in ethanolamine.

The soil columns were leached with 392 mL of désed water over 2 days, corresponding to ca. 200ahm
rain. Leachate was collected daily and analysed ®§. After leaching, the columns were divided iBt@m
segments and the distribution and characterisatfaradioactivity determined by acetonitrile extiaat LSC,

TLC and HPLC.

Results
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Total recovery for Speyer 2.1, 2.2, 2.3 after tiyeimag period was 92, 99 and 97%, respectively, bickv
extractable radioactivity accounted for 44, 46 &@éb, evolved“CO, for 8.1, 3.7 and 7.4%, and unextractables

for 40, 49 and 37% of applied radioactivity.

After leaching, total recovery was 90, 91 and 96fapplied radioactivity, including evolvet!CO,. The

distribution of the recovered residues are sumradriis the table below.

Table 8-106: Distribution of **C-radioactivity (% of applied) in soil columns following 60 days of

incubation and 2 days of leaching after applicatiorof **C-ethofumesate. Mean of duplicate columns.

Segment Speyer 2.1 Speyer 2.2 Speyer 2.3
extractable unextractable extractable unextractable extractable unextractable
0-5cm 9.3 14 15 6.1 13 19
5-10 cm 12 11 30 10 20 11
10-15cm 8.1 54 18 4.5 15 2.3
15-20 cm 9.0 2.1 0.23 0.61 34 2.0
20-25cm 3.2 35 0.26 0.26 0.17 0.36
25-30 cm 0.42 0.48 0.17 0.20 0.14 0.13
30-35 cm 0.14 0.29 0.16 0.15 0.15 0.26
Total column 78 86 87
Leachate 4.2 0.9 1.7

Comments RMS

The study was performed generally in accordancé Wit referred guidelines. The radioactivity wag ho

characterised. No relevant adsorption endpointg werived.

Reference: Adsorption/desorption of **C-ethofumesate on soil — advanced test,
Notifier: UPL

Author(s), year: Hellstern, J.; 2007

Report/Doc. number: RCC Study No. B01912

Guideline(s): OECD 106

GLP: yes

Deviations:

Validity: Valid

Status: New study

Executive Summary
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The adsorption/desorption of Ethofumesate was stuifi one additional study because the compliaficheo

Monograph studies with the most recent OECD guigslicannot be clearly evaluated.

The adsorption/desorption behaviourt@-Ethofumesate was determined in one soil.

Determined koc value was 187 indicating moderate mobility of ubstance in soil. The Freundlich isotherm

coefficient was higher for desorption than adsomptindicating a partially irreversible sorptioropess.

No degradation of the substance in the aqueousephaas observed during the adsorption. The massidl

was 98%.

A: MATERIALS

1. Test material:

Batch No.:

Radiochemical Purity:

Specific radioactivity:

2. Test Material:
Purity:
CAS No.:

Batch No.:

3. Soils:

MATERIALS AND METHODS

14C-Ethofumesate
CFQ12729
98.6%

1.04 GBg/mmol; 28 mCi/mmol; 3.607 MBg/mg

Ethofumesate technical
98.5%
26225-79-6

50811

The soil used in the study was Borstel soil (lossand). For this study the top 20 cm layer was tadh air

dried soil was sieved through a 2-mm sieve anddllemoisture was determined.
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Table 8-107:Soil physiochemical properties

Soil name/origin Borstel/Lower Saxony, Germany
Soil type Loamy sand

Clay [%] 7.06

Silt [%] 16.17

Sand [%)] 76.77

pH (CaC}) 6.67

% OC 141

Cation exchange capacity [mmol/z/100 g soil] 8.62

% CaCaq 0.80

MWHC [g/100 g dry soil] 43.22

B. STUDY DESIGN
1. Experimental condition

The pH of the aqueous phase after contact withvgad 6.82. Soils were pre-equilibrated with 0.01CsICL
solution and centrifuged before aliquot of 1.5 nflLtlee corresponding application solution was addedhe
surface of the supernatant and the aqueous soltasradjusted with 0.01 M CgQolution to the final volume
of 15 mL. The test tubes were then shaken by hawddnaechanically in a temperature-controlled roome T

control samples (without soil) and blank sampleghut test item) were prepared with the same steps

In the advanced test, five concentrations (1.50441 0.150, 0.044 and 0.018 mg/L) together witkod
solution ratio 1/3 and an agitation time of 24 I®were used. After 24 hours of adsorption, the sasnwere
centrifuged for 10 minutes and samples were tagearalysis. The desorption step was carried ontddiately

after adsorption.

2. Description of analytical procedures

The aqueous and organic (extracts) samples wengsadaby LCS and HPLC was used to analyse 14C-
Ethofumesate. One-dimensional TLC was performentdier to check the stability of the test item im theated

samples.

The limit of quantification in water (LOg) and soil (LOQ) was 0.004 mg/L and 0.008 mg/L, respectively.

II. RESULTS AND DISCUSSION
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A. MASS BALANCE

The mass balance was 98.4% AR. About half of ag@imount was detected in the supernatant (52.4%0)nan

the soil extracts (44.8%). The non-extracted ressduresented about 1% AR.

B. FINDINGS

The Kqoc for adsorption and Freundlich isotherm'&&-Ethofumesate were calculated to be 187 mL/g a88, 0

respectively. The ks rocand Freundlich isotherm were determined to be 2U&@and 1.96, respectively.

Table 8-108: Adsorption/desorption constants and ecelation coefficients for Ethofumesate in one soll

Borstel soil (loamy sand)
Adsorption Desorption
Ke 2.634 Kies, F 3.491
Kroc 187 Kdes, Foc 248
Krom 108 Kdes, Fom 144
1/n 0.93 1/n 0.96
r? 1.00 f 1.00

Ill. CONCLUSIONS

The Freundlich isotherm coefficient for desorptioas higher than that obtained for adsorption, il a

partially irreversible sorption process.

The 1/n values obtained indicated that adsorptimhdesorption was independent of the test itemeatnation.

Comments RMS

The study is acceptable.

B.8.1.2.1.2 Adsorption and desorption of metabolites, breakdowrand reaction products
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Reference:
Notifier:

Author(s), year:

Report/Doc. number:

Guideline(s):

GLP:
Deviations:
Validity:

Status:

[phenyl-UL-14C] AE C508493: Adsorption/desorption n five different soils
Taskforce
Hein, W.; Moendel, M.; D'Ambrosiv,;2011
AS201/ M-431772-01-1
OECD 106
US EPA OPPTS 835.1220

yes

Valid
New study

MATERIALS AND METHODS:

Materials :

Test Material :

[Phenyl-ULX4C] NC 8493 (AE C508493)

Specific activity: 4.34 MBg/mg (117.30 puCi/mg)

Soils :

Five test soils (European origin) were used witthiis study, chosen to cover a representative ramgmil

physico-chemical properties.

Table 8-109: Soil characteristics

Number I Il 1] v
Soil Designation Wurmwiese Hoéfchen am | Dollen- Laacher Hof Hanscheider
Hohenseh dorf Il AXXa Hof
4a
Abbreviation Wuw HaH Doll AXXa HH
Textural class
Sandy loam Silt loam Loam Loamy sand Silt loam
[USDA]
Textural analysis
[USDA]
Sand [2000-50 um]| 57 27 37 77 31
jl_to-z “[r:;]enyl' 30 60 40 16 54
Clay [<2um] 13 13 23 7 15
pH value:
Water 54 6.5 7.5 6.2 55
CaCl2 51 6.3 7.3 5.9 5.2
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Organic

2.0 2.9 4.4 2.0 2.9
carbon (%)
Organic

3.44* 4.99* 7.57* 3.44* 4.99*
matter (%)
CEC (meq/100 g

. 10.3 12.9 19.2 9.3 10.0

soil)

* Calculated: Organic Matter = Organic Carbon x24.7

Methods :

Study design

The study was designed as batch equilibrium test 8oil and aqueous 10 mM CaGising**C labeled test
substance and five soils. Pre-tests were performitdall soils in order to determine the conditidos the main

test.

Experimental Conditions

Pre-test were performed with a nominal test comaéion of 1 mg/L in aqueous 10 mM CaGblution in the
dark at 20 °C.

In Preliminary Test | the soil to solution ratioene defined to be 1:1 for the soils Wurmwiese, ldbef am
Hohenseh 4a, Dollendorf Il and Laacher Hof AXXa dn#l for the soil Hanscheider Hof. 24 h after apggdiion

a purity check of the supernatant was carried gunbans of Radio-HPLC. No test item was detectabtbe
supernatant after 24 h indicating a very fast déaian under test conditions. The radioactivityalnale was in a
range from 91.2 -98.5%.

The instability observed in Preliminary Test | wasnfirmed by the results of the Preliminary Test I
(Determination of Equilibration Time for Adsorpti@and Parental Mass Balance). Independent on theypei
already 4 h after application no test item was atde in the supernatant. Also the radioactivitygoil extracts
represented < 2% of the unchanged test item angahental mass balances were always < 1% Test Item
recovery determined 4, 6 and 24 h after applicatibime radioactivity mass balance (4, 6 and 24 braft
application) was in a range from 95.2 -98.8%. Duthe degradation of the test item after 24 h & @ecided to

terminate Preliminary Test Il after 24 h.

Due to the observed instability of the test itendemtest conditions and the insufficient parentabsbalance (<
1% Test Item recovery after 24 h) in the Prelimyn@est Il a third Preliminary Test (Preliminary Téld) was
carried out. In this experiment the stability oé ttest item was investigated using gamma-sterilened! non-

sterilized soil and two different biocides (Hg@hd NaN) with one soil (Héfchen am Hohenseh 4a).
Using gamma sterilized soil together with the bi@eciNaN3 no sufficient stability of the test item swa

determined. Already 24 h after application only 3@%cthe radioactivity in the supernatant represerttee

unchanged test item. At all other treatments thiypafter 24 h shaking period was < 13%.
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Test Concentrations :

1 mg/L in aqueous 10 mM CaQolution

Analytical Procedures :
The test substance was determined in the supetrstdrsC and HPLC with radiodetection.

RESULT AND DISCUSSION

The test substance was not stable in the watell fesd system even under short equilibrium cooditi and

using sterile soil.

Conclusion:

It was not possible to determine a batch Koc faoaption and desorption using the batch equilibriast.

With regard to the instability and the short hék-lin soil the Koc of NC 8493 can be calculatedE®l WIN
(Version 2.00 ; 2010) as 24.82 mL/g (Kow method)B20mL/g (MCI method) (no report available).

(Estimation Programs Interface (EPI) SuiteTM wasaleped by the US Environmental Protection Agency's
Office of Pollution Prevention and Toxics and Syise Research Corporation (SRC). It is a screenavgil
tool, intended for use in applications such as tockly screen chemicals for release potential aiih™
chemicals by priority for future work. Estimatedues should not be used when experimental (measuahaes

are available.)

Comments RMS
The test substance was not stable in the watell tesd system even under short equilibrium cooditi and
using sterile soil. It was not possible to deteemanbatch Koc for adsorption and desorption usimeghtatch

equilibrium test.

The more conservative Koc (20.82 L/kg) calculatg&E® WIN with the MCI method was used for the risk

assessment.
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Reference: [phenyl-UL-14C] AE C509607: Adsorption/desorption n five different soils
Notifier: Taskforce
Author(s), year: Moendel, M.; D’Ambrosio, A.;2012
Report/Doc. number: AS202 / M-446351-01-1
Guideline(s): OECD 106
US EPA OPPTS 835.1220
GLP: yes
Deviations:
Validity: Valid
Status: New study

MATERIALS AND METHODS

Materials :
Test Material : [Phenyl-ULX4C] NC 9607 (AE C509607)
Specific activity: 4.01 MBg/mg (138.38 uCi/mg)

Soils :
Five test soils representative for agriculturals{European origin) were used within this studyosen to cover
a representative range in soil physico-chemicaperies. For Preliminary Test Ill one gamma steeii soil

(Hofchen am Hohenseh 4a) was used. An aliquoteoftil was gamma sterilized with 25 Kgray.

Table 8-110: Soil characteristics

Number I Il 11 v
Soil Designation Wurmwiese Hofchen am Dollen- Laacher Hof Hanscheider
Hohenseh dorf Il AXXa Hof
4a
Abbreviation Wuw HaH Doll AXXa HH
Textural class Sandy loam Silt loam Loam Loamy sand Slit loam
[USDA]
Textural analysis
[USDA]
Sand [2000-50 pum] 57 27 37 77 31
Silt [phenyl- 30 60 40 16 54
ULO-2 pm]
Clay [<2um] 13 13 23 7 15
pH value:
Water 5.4 6.5 7.5 6.2 5.5
CaCl, 5.1 6.3 7.3 5.9 5.2
Organic 2.0 2.9 4.4 2.0 2.9
carbon (%)
Organic 3.44* 4.99* 7.57* 3.44* 4.99*
matter (%)
CEC (meq/100 g soil) 10.3 12.9 19.2 9.3 10.0

* Calculated: Organic Matter = Organic Carbon x24.7
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Methods :

Study design

The study was designed as batch equilibrium test 80il and aqueous 10 mM CaQising 14C labeled test
substance and five soils. Pre-tests were performitdall soils in order to determine the conditidos the main

test.

Experimental Conditions

Pre-test were performed with a nominal test comaginh of 1 mg/L in aqueous 10 mM CaGblution in the
dark at 20 °C.

In Preliminary Test | the soil to solution ratiogm defined to be 1:1 for the soils Héfchen am Hiskb 4a,
Dollendorf Il and Laacher Hof AXXa and 1:2 for tlseils Wurmwiese and Hanscheider Hof. In order to
evaluate the stability of the Test Item under testditions in Preliminary Test | a supplementalifyucheck of
the supernatant was carried out by means of RaBilocH After equilibration for 24 h less than < 8%thé
radioactivity in the supernatant represented thehanged Test Item, indicating a very fast degradatinder

test conditions.

Due to the observed instability of the Test ItenPieliminary Test | the Preliminary Test Il was ted and
replaced by a further Preliminary Test. In thisemment the stability of the Test Item was invesstigl without
soil, using gamma-sterilized soil and non-sterdizmil (Héfchen am Hohenseh 4a) and two differeatides
(HgCl, and NaN). Samples were taken 4, 6 and 24 h after appicatieither using gamma sterilized soil nor
the addition of HgGl and NaN could prevent the decomposition of the Test It@the shaking solution.
Independent on the sterilization technique andllataanpling dates < 1% of the radioactivity repraed the
unchanged Test Item. Control samples without seilenalso tested. After a shaking period of 24 hstiraples
without biocide contained < 5% Test Item. Theresponding values using HgGls biocide were < 40% and <

30% for NaN, respectively.

Exemplary for all soils a supplementary test wasdemted to determine tHé&C-balance and a parental mass
balance after a shaking period of 4 h. Soil/wastios defined in Preliminary Test | and Hg@k biocide were
used. Already 4 h after application the parentassraalance was only in a range from 3.6% to 15.8%he
amount applied confirming the fast degradationhaf Test Item under test conditiot8C-balance was in a

range from 94.4% to 97.3% of the radioactivity &gl indicating the validity of this supplementaegt.

Test Concentrations :

1 mg/L in aqueous 10 mM CaQolution.

Analytical Procedures :
The test substance was determined in the supetratdrsC and HPLC with radiodetection.

RESULT AND DISCUSSION
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Mass balance :
The test substance was not stable in the watell tesh system even under short equilibrium cooditi and

using sterile soil.

Conclusion: :

It was not possible to determine a batch Koc faoaption and desorption using the batch equilibriast.

With regard to the instability and the short h#-lin soil (transient metabolite) the Koc of NCO36can be
calculated by EPI WIN (Version 2.00 ; 2010) as 25tBL/g (Kow method) 104.3 mL/g (MCI method) (no
report available).

(Estimation Programs Interface (EPI) SuiteTM wasaleped by the US Environmental Protection Agency's
Office of Pollution Prevention and Toxics and Swys& Research Corporation (SRC). It is a screenavgdl
tool, intended for use in applications such as tdockly screen chemicals for release potential amih™
chemicals by priority for future work. Estimatedues should not be used when experimental (measuahaes

are available.)

Comments RMS
The test substance was not stable in the wateil tesb system even under short equilibrium coodsi and
using sterile soil. It was not possible to deteemanbatch Koc for adsorption and desorption usimghtatch

equilibrium test.

Themore conservative Koc (25.59 L/kg) calculate@&m®yWIN with the Kow method was used for the risk

assessment.
Reference: [phenyl-UL-14C] AE C639175: Adsorption/desorption n five different soils
Notifier: Taskforce
Author(s), year: Moendel, M.; D’Ambrosio, A.;2012
Report/Doc. number: AS204 /| M-446350-01-1
Guideline(s): OECD 106
US EPA OPPTS 835.1220
GLP: yes
Deviations:
Validity: Valid
Status: New study

MATERIALS AND METHODS
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Materials :

Test Material :

[Phenyl-UL- 14C] NC 20645 (AE C639175)
Specific activity: 2.94 MBg/mg (79.40 uCi/mg)

Soils :

Three test soils from Europe and two test soilsnfkdSA were used in the study. The soils were remtasive

for agricultural used soils and cover a represamtange of physico-chemical properties.

Table 8-111: Soil characteristics

soil)

Number I Il Il \Y
Soil Designation Wurmwiese Hofchen am Dollen- Guadalupe Springfield
Hohenseh dorf Il CA NE
4a
Abbreviation Wuw HaH Doll
Leégjg?l class Sandy loam Silt loam Loam Sandy loam Silt loam
Textural analysis
[USDA]
Sand [2000-50 pm] | 57 27 37 56.0 12.7
Silt [50-2 pm] 30 60 40 32.6 60.8
Clay [<2um] 13 13 23 114 26.5
pH value:
Water 5.4 6.5 7.5 6.8 7.2
CaCl, 5.1 6.3 7.3 6.7 6.6
Organic 2.0 2.9 4.4 0.7 1.7
carbon (%)
Organic 3.44* 4.99*% 7.57* 1.1 2.9
matter (%)
CEC (meq/100 g 10.3 12.9 19.2 16.1 16.1

* Calculated: Organic Matter = Organic Carbon x24.7

Methods :
Study design

The study was designed as batch equilibrium tegt séil and aqueous 10 mM CaGlising*‘C labeled test

substance and five soils. Pre-tests were performitdall soils in order to determine the conditidos the main

test.

Experimental Conditions

The adsorption test was performed in the dark £&Q@ith 5 test concentrations. The following goilsolution

ratios were defined to the soils: Wurmwiese, Hofchen Hohenseh 4a, Dollendorf Il and Springfield 2
and Guadalupe CA 1:1.

254




Ethofumesate Volume 3 — B.8 (AS)

The test substance was not stable in soil Wurmwi&sg biocide the equilibration time was 4 houos the soil
Hofchen am Hohenseh, 6 hours for the soil Dollehtip24 hours for the soil Guadalupe CA and 6 Isofor
the soil Springfield NE.

A desorption step was not performed due to instgbil

Test Concentrations :
The adsorption phase of the study (Definitive Tegtls carried out using pre-equilibrated air-dried with
[phenyl-UL*C] NC 20645 at concentrations of nominal 1, 0.2, 0.03, and 0.01 mg/L

Analytical Procedures :

RESULT AND DISCUSSION

Mass balance :

The mass balance of the soils was determined bydf3fe supernatants after adsorption and by cotidrusf
the remaining soils. The overall material balarareall concentrations for individual specimens wathe range
of 99.1-102.8%, 96.7-104.2%, 95.7-104.4%, and 9D3.5% of the applied radioactivity in soils H6foham
Hohenseh 4a, Dollendorf I, Guadalupe CA and SpiefdyNE, respectively.

Stability :

The test was performed with 0.01 M agqueous ga@lution with 50 ppm HgGlas biocide due to instability and
short equilibration times.

With biocide the Parental Mass Balance was 92.9%r &f hours for the soil Héfchen am Hohenseh, %®1.7
after 6 hours for the soil Dollendorf II, 90.3%ef24 hours for the soil Guadalupe CA and 90.3%r &thours
for the soil Springfield NE. The Parental Mass Bakawith biocide of soil Wurmwiese was already <98fer

4 hours.

Adsorption

The following table summarizes the key soil projesrand results from the study:

Table 7.1.3.1.2- 1: Sorption behavior of NC 20643\E C639175, ethofumesate-carboxylic acid) in soll

Soil origin Wurmwiese Hofchen am Dollendorf Il | Guadalupe Springfield
Hohenseh 4a CA NE
Germany Germany Germany USA USA
Soil type (USDA) Sandy loam Silt loam Loam Sandgro Silt loam
pH (0.01M Cad)) 5.1 6.3 7.3 6.7 6.6
Organic carbon [%] 2.0 2.9 4.4 0.7 1.7
K@% [mL/g] No 0.12 0.16 0.03 0.17

255




Ethofumesate Volume 3 — B.8 (AS)

1/n definitive test | 0.9333 0.9135 0.8716 0.9921

Kr.od?® [mL/g] 4.3 3.7 4.3 10.0

(Arithmetric mean K J** 5.6 mL/g)

Desorption :
A desorption step was not performed due to instalmf the test substance in soil water test system

Comments RMS

The study is acceptable.
Ethofumesate-carboxylic acid NC20645 was testepotassium salt [phenyl-UL-14C] AE C639175 due te
instability of the acid. The geometric mean Kfocsvagetermined to be 5.1 mL/g.

th

B.8.1.2.2.Aged sorption

Reference: [Phenyl-UL-14C]ethofumesate (AE B049913)ime - dependent sorption in soils
Notifier: Taskforce

Author(s), year: Menke, U.; Telscher, M.; 2008

Report/Doc. number: MEF-08/514 / M-313317-01

Guideline(s): OECD 106 and 307

GLP: yes

Deviations: Not specified

Validity: Valid

Status: New study

Comments RMS
The study was evaluated with regard to aerobicattgion in 8.1.1.1.1.

Degradation kinetics of ethofumesate in aerobitsssas evaluated according to FOCUS (2006). Theease
of sorption was calculated as ratio of concentratib [Phenyl-UL*C]Ethofumesate in soil to concentration
aqueous 0.01 M Caghbolution (Rps value). At the beginning of the study (DAT-0}J3 values were 3.53
4.30, 3.26, and 7.76 mL/g for soils Laacher Hof A&>oefchen am Hohenseh 4a, Wurmwiese, and Doltér]
I, respectively. With increasing incubation time( ageing) of the soils, these values increasgiti DAT-91 to
8.59, 6.74, and 9.75 mL/g for soil Laacher Hof AX>t#oefchen am Hohenseh 4a, and Wurmwiese. For
Dollendorf Il the Rps value first increased to 10.83 mL/g at DAT-30 ahén decreased to 6.14 mL

n

do

soil
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Regarding the aging time at study end, the megg Yalue increased by a factor of 2.4, 1.6, and B¢ soils
Laacher Hof AXXa, Hoefchen am Hohenseh 4a, and Wiiese, respectively. In soil Dollendorf Il the mean

Rrps value increased by a factor of 1.4 until DAT-3@ dénen decreased again.

The study was well conducted and points to poteetiacts of ageing on ethofumesate mobility insoi

B.8.1.2.3.Summary: adsorption and desorption in soil

Ethofumesate was rapidly and strongly adsorbediloirs laboratory tests with Kfoc ranging between &nd
208 mL/g (geomean 118 mL/g; n = 12). An additiotiale-dependent sorption study was submitted by the
notifier Taskforce. The increase of sorption overet was defined as the ratio of concentration diefi/l-UL-
14C]Ethofumesate in soil to the concentration ineamus 0.01 M Caglextracts (Rps value). At study end (91
days), the mean {Bs value increased by a factor of 1.4-3.0 indicataffgcts of ageing on adsorption of e
thofumesate. Adsorption to soil of the metabolits 8493 and NC 20645 was investigated. Due to ds¢ f
degradation of these metabolites, Koc could noti&ermined for NC 8493 with batch equilibrium seand
was instead estimated via EPI WIN to 20.82 mL/g.RG 20645 (ethofumesate-carboxylic acid) the Kéoald

be determined in 4 of 5 investigated soils. Theogutfon to soil was low (geomeanc: 5.1 mL/g).

B.8.1.3.Mohbility in sall

B.8.1.3.1.Column leaching studies

B.8.1.3.1.1Column leaching of the active substance

Reference: KEMIFAM PRO FL: SOIL LEACHING IN THREE SOILS, SPONS OR: KEMIRA
Notifier: Taskforce

Author(s), year: Burgener, A.;1995

Report/Doc. number: A62937 /| W 548 | M-146411-01-1

Guideline(s): None

GLP: yes

Deviations:

Validity: Not valid

Status: Previous evaluation in DAR for original eppal / baseline dossier.

Study summary based on previous draft assessnport re

Materials and Methods
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The mobility of ethofumesate (690 g/ha), phenmiedip (450 g/ha) and desmedipham (90 g/ha) in the
formulation Kemifam Pro FL was investigated in #nr&erman standard soils (for soil properties, sdet

below) in a column leaching study according to BBAidelines IV 4-2.

Table 8-112: Soil characteristics

Sall OC (%) pH sand silt clay MHC CEC
(%) (%) (%) (%) meq/100 g
Speyer 2.1 0.70 6.1 92 4.4 3.5 n.r. 4.9
Speyer 2.2 2.3 6.0 89 5.6 51 n.r. 9.7
Speyer 2.3 1.3 6.9 80 11 8.3 n.r. 9.5

n.r. = not reported

The formulation (rate as above) was applied fitate untreated saturated soil columns, 30 cimeight and 5
cm diameter. A volume of 393 mL of distilled wateas added over two days, simulating 200 mm rainfatie

leachates were extracted witthexane prior to analysis with GC.

Results

The mean recovery efficiency of the method of wsial was 948% for ethofumesate, &8% for
phenmedipham and 99% for desmedipham. No detecaabeints, or <1% of applied ethofumesate, was found
in the leachates. Phenmedipham and desmediphamressnt as hydrolysis products, but only in traveunts
(<2% of applied).

Comments RMS
Instead of a solution simulating artificial rain@@ M CaCL?2), water was used for saturation ofableimns and
for leaching. The LOD corresponded to 1% of AR, aithis above the 0.5% recommended by OECD312| No

analysis of residues in the soil columns was regbmo mass balance was derived.

The study is not valid.
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Reference: LEACHING OF PHENMEDIPHAM AND ETHOFUMESATE AS ACTIVE
INGREDIENTS IN A FORMULATION WITH THE TRADE NAME BE TANAL
TANDEM WP, IN AN EXPERIMENT ACCORDING TO GUIDELINE IV 4-2 OF
THE GERMAN BBA

Notifier: Taskforce

Author(s), year: Andre, W.;1991

Report/Doc. number: A62598 / W 203 / M-146075-01-1

Guideline(s): None

GLP: No

Deviations:

Validity: Not valid

Status: Previous evaluation in DAR for original el / baseline dossier.

Study summary based on previous draft assessnport re

Materials and Methods
The mobility of ethofumesate (19.3% w/w) and phedipleam (29.7% w/w) in the formulation Betanal Tamde
WP + Powerpack was investigated in three Germamdata soils (for soil properties, see table belawn

column leaching study according to BBA GuidelingsA2.

Table 8-113: Soil characteristics

Sall Org.C pH sand silt clay MHC CEC
(%) (%) (%) (%) (%) meq/100 g
Speyer 2.1 0.75 5.4 84 11 4.8 n.r. 3
Speyer 2.2 2.7 6.0 75 17 5.7 n.r. 10
Speyer 2.3 1.1 6.6 57 27 9.7 n.r. 8

n.r. = not reported

The formulation was applied at a rate of 3 kg Batarandem/ha and 3 | Powerpack/ha (correspondirij8®
and 1.14 kg phenmedipham and ethofumesate/hajipiecdte water saturated soil columns, 35 cm iglhieand
5 cm in diameter. A volume of 370-390 mL of distdl water was added over two days, simulating c@.rat
rainfall. The experiment was carried out in thekdar2G:2°C. The leachates were extracted with etylacetate (for

phenmedipham) and dichloromethane (for ethofumggpaier to analysis with HPLC and GC, respectively.

Results
The mean recovery efficiency of the method of asialyas 1082% for ethofumesate. No detectable residues
of phenmedipham were found in the leachates. Ethe$ate was recovered in the leachates at condengat

corresponding to 1.6% of applied amounts in Sp2y2&r1.3% in Speyer 2.2, and 2.9% in Speyer 2.3.
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Comments RMS
Instead of a solution simulating artificial rain@@ M CaCL?2), water was used for saturation ofablemns and
for leaching. No analysis of residues in the sollimns was reported, no mass balance was derived.
The authors themselves state that “[the] resuligelver don't correlate to the sorption charactesstif the soils,

so that the leaching rate perhaps could be araattdb to the artifical structure of the soil layer

The study is not valid.

Reference: LABORATORY LEACHING OF ETHOFUMESATE FROM A ONE-PACK

WETTABLE POWDER FORMULATION (CR 14381) WITH LENACIL
THREE STANDARD SOILS FROM WEST GERMANY

Notifier: Taskforce

Author(s), year: Reary, J. B.;1981

Report/Doc. number: A83312 / W 56 / M-155581-01-1

Guideline(s): BBA: 37

GLP: No

Deviations:

Validity: Not valid

Status: Previous evaluation in DAR for original el / baseline dossier.

IN

Study summary based on previous draft assessnport re

Materials and Methods

The mobility of ethofumesate applied as a wettgloiwder formulation containing 30% ethofumesate Z2do
lenacil was investigated in three German standaitd §or soil properties, see table below) in éucmn leaching
study according to BBA Leaflet 37 (1980).

Table 8-114: Soil characteristics

Soil Org.C pH <0.02mm
(%) (%)

21 0.60 7.6 104

2.2 1.7 6.5 16.9

2.3 0.5 7.8 22.9

The formulation was applied at a rate corresponding.5 kg a.s./ha to duplicate columns. A voluaie
approximately 400 mL of leachate could be colledtedh each soil column. The leachates were exttagith

dichloromethane prior to analysis with HPLC and @&3pectively.
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Results
The mean recovery efficiency of the method of asialyvas 11428% for ethofumesate. Less than 0.2% of the

applied ethofumesate were collecte din the leachate

Comments RMS

Instead of a solution simulating artificial rain.@@ M CaC}), water was used for leaching. The soils were |not
appropriately characterized. Texture is not fulgported. There is no information whether columngewe

saturated prior the leaching experiment.The reéesere questionable. The study is not valid.

Reference: SOIL PERCOLATION EXPERIMENTS WITH NORTRON (TRAMAT) IN
SPEYER STANDARD SOILS FROM W. GERMANY

Notifier: Taskforce

Author(s), year: Harris, R. J.;1975

Report/Doc. number: A83291 / W 35/ M-155560-01-1

Guideline(s): BBA: 37

GLP: No

Deviations:

Validity: Not valid

Status: Previous evaluation in DAR for original eppal / baseline dossier.

Study summary based on previous draft assessnynt re

Materials and Methods

The mobility of ethofumesate applied as EC formatlatontaining 20% ethofumesate was investigatetinee
German standard soils (for soil properties, seketadlow) in a column leaching study according ®AB_eaflet
37 (1973).

Table 8-115: Soil characteristics

Soil ocC pH <0.02mm
(%) (%)
2.1 0.80 7.0 4.2
2.2 2.58 6.8 10.1
2.3 1.0 5.2 19.5

The formulation was applied at a rate correspondin@ kg a.s./ha to duplicate columns. A volume of
approximately 400 mL of distilled water was addedetich soil column. The leachates were extracted wi

dichloromethane prior to analysis with HPLC and @G&3pectively.
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Results
The recovery efficiency of the method of analysesswanging between 55 % (Soil 2.1) and 112 % @&Gi.
The limit of detection is 0.4% of the AR. Less tha8%, 0.2% and 0.5% of the applied ethofumesate we

collecte in the leachates of soils 2.1., 2.2, 2e&&pectively.

Comments RMS
The soil characterisation is incomplete, texturamissing. Distilled water and not 0.01 M CaCl2 wased.
Radioactivity in soil sections is reported, but tleeoveries and validation of the analytical metlzod not

reported. The study is not valid.

Reference: THE LEACHING OF 14C-NC 8438 IN FOUR SOIL TYPES
Notifier: Taskforce

Author(s), year: Adcock, J. W.; Pearce, J.C.;1975

Report/Doc. number: A83270 /W 14 / M-155539-01-1

Guideline(s): No

GLP: No

Deviations:

Validity: Not valid.

Status: Previous evaluation in DAR for original el / baseine dossier.

Study summary based on previous draft assessnport re

Materials and Methods
The mobility of **C-NC8438 was investigated in four soils (for saibperties, see table below) in a column

leaching study.

Table 8-116: Soil characteristics

Sall ocC pH sand silt clay MWHC
(%) (%) (%) (%) (%)
Agricultural sand 0.9 4.7 91 2.0 6.0 18
Clay loam 2.2 7.2 41 20 37 24
Silt loam 25 7.2 5.0 73 20 47
Sandy loam 1.9 6.5 56 24 18 49

n.r. = not reported

The test compound was applied at a rate of appteiyn 1.4 kg as/ha to single wetted soil columiisc in
height and 3.0 cm in diameter. Distilled water vadsled over a period of 15 - 20 days, simulating 508 of

rainfall. After leaching, the columns were dividetb four depth segments (7.5 cm each), which vesteacted
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with methanol:water (9:1). The leachates and sdilaets were analysed with LSC. Bound radioactasdues

were determined by combustion of soil samples.

Results
Mass balances were established for each colummeet 89% and 100% of the applied radioactivity ddug

recovered. The distribution of radioactivity at thed of the leaching period is summarised in tidetaelow.

Table 8-117: Distribution of radioactivity and material balance (% of applied) in soil columns and

leachates after application of 1.4 kg*C-ethofumesate and 508 mm of distilled water over5t20 days.

Soil depth Agricultural sand Clay loam Silt loam Sandy loam
(%) (%) (%) (%)

extract bound extract bound extract bound extract bound
0-7.5cm 4.4 0.41 21 1.5 32 0.77 14 1.9
7.5-15cm 3.6 0.37 33 0.54 41 0.88 47 15
15-23cm 7.3 0.33 16 1.2 8.1 0.52 21 0.65
23-30cm 16 0.25 15 0.69 0.83 0.21 1.0 -
Leachate 67 7.0 4.5 4.2
Total recovery 100 96 89 91

1 soil samples extracted with methanol:water ()16 hours.

Comments RMS

Distilled water was used instead of 0.01 M CaCl2 faturating the columns and for the leach
experiments.The use of a background electrolygssential for studies investigating the adsorptiochemicals
in soils. No replicates of soil columns were setang therefore the reliability of the experimengigstionable

The study is not acceptable.

Reference: SOIL LEACHING OF NC 8438 AND METABOLITES

Notifier: Taskforce

Author(s), year: Adcock, J. W.; Warner, P. A.;1974

Report/Doc. number: A83268 / W 12 / M-155537-01-1

Guideline(s): No

GLP: No

Deviations:

Validity: Not valid

Status: Previous evaluation in DAR for original eppal / baseline dossier.
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Study summary based on previous draft assessnport re

Materials and Methods

The mobility of **S- and*C labelled ethofumesate in formulated Nortron waestigated in a sandy loam from
Colorado.The experiment was set up in triplicateiroms (ca. 30 cm in length)!C- and**S-ethofumesateere
applied to the soil and aged aerobically for 30sdanior introduction to the top of the leachinguwrahs. A final
concentration in the soil of 3 mg a.s. / kg wasdpiced, regarded as being equivalent to a fieldiegapn of ca.
3.3 kg/ha. Columns were kept at 20°C for 45 dayStils were leached with distilled water. Aliquéi®0 g) of

each radiolabelled soil and the leachates weraebe with dichloromethane and analysed by TLC.

Results
Radioactivity n the column segments decreased thentop layer (47.5%) to the bottom layer (13.7%2; % of

the radioactivity were found in the leachate.

Comments RMS

The study design and the reporting of data werdciget, lacking important information such as spil
characteristics. The degradation of ethofumesatgiuhe aerobic ageing period (e.g. mineralizatioound

residues) was not determined. Material balanceg wet established. Recovery efficiencies of thehoetare

not adequately reported. Water was used insteAda&fM CaCJ. The study is not valid.

Reference: SOIL LEACHING OF RADIOLABELLED NC 8438. Summary
Notifier: Taskforce

Author(s), year: Adcock, J. W.; Challis, I. R.; War, P. A.;1974

Report/Doc. number: A83265 /W 9/ M-155536-01-1

Guideline(s): No

GLP: No

Deviations:

Validity: Not valid

Status: Previous evaluation in DAR for original eppal / baseline dossier.

Study summary based on previous draft assessnport re

Materials and Methods

The mobility of ethofumesat&S- and™“C labelled ethofumesate in formulated Nortron wasestigated in a
sandy loam from Colorado.The experiment was setirupriplicate columns (ca. 30 cm}*C- and *s-
ethofumesatevere applied to the soil and aged aerobically fordéays prior to introduction to the top of the

leaching columns.
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A final concentration in the soil of 3 pg ethofuraegg was produced, regarded as being equivaleatfield
application of ca. 3.3 kg/ha. Columns were ke@GC for 45 days. Soils were leached with distileater. At
the end of the 45 day leachate period, the soilexémcted from each column and sectioned into leguerters.
Each quarter was placed in a soxhlet apparatusget&tl overnight with a methanol-water mixture J9dnd

radioassayed. Subsequently, the soil was air-a@eddcombusted in a Schoniger flask.

Results
About 5% and 7% of the appliédC and**S radioactivity were found in the leachate, respebt. The majority

of radioactivity was found in the top ca. 9 cm a@etreased to below background in the bottom layer.

Comments RMS

The degradation of ethofumesate during the aeradping period (e.g. mineralization, bound residwes not
determined. Validation and recoveries of the amaytmethod are not reported. Mass balance is |not

reported.Water was used for saturation and leadhstgad of 0.01M CaglThe study is not valid.

Reference: THE LEACHING OF 14C-ETHOFUMESATE AND ITS BOUND RESI DUE IN
CLAY SOIL FROM THE NETHERLANDS

Notifier: Taskforce

Author(s), year: Drake, C. H.; Hemmings, P. A.;dwam, L.; Adcock, J. W.;1977

Report/Doc. number: A83274 | W 18 / M-155543-01-1

Guideline(s): No

GLP: No

Deviations:

Validity: Not valid

Status: Previous evaluation in DAR for original eppal / baseline dossier.

Study summary based on previous draft assessnynt re

Materials and Methods
The mobility of the aged residues B€-ethofumesate (radiochemical purity >95%) was stigated in a clay

soil (for soil properties, see table below) in éucan leaching study.

Table 8-118: Soil charactristics

Soil Org. mtr  pH sand silt clay MHC CEC
(%) (%) (%) (%) (%) meq/100 g
Northern Holland clay 2.9 7.0 n.r. n.r. 45 n.r. .n.r

n.r. = not reported
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C-ethofumesate was applied to the soil at a rafeloppm dry soil and aged aerobically a2 and 55% of
field capacity in the soil for 150 days. After aggi a 22 mm layer of treated soil was introduceth&top of
four leaching columns previously saturated withtillisl water (31 cm high with dry soil, 36 cm withater

saturated soil, 3.3 cm i.d.).

The soil columns were leached with de-ionised water 48 days, in amounts corresponding to ca.r@@0of
rain. Leachate was collected seven times duringsthdy, and analysed with LS@fter the leaching period,
each column was divided into four segments andli$teibution and characterisation of radioactivdgtermined
by methanol/water (9:1) extraction, LSC and TLC.

Results

The mean recovery of radioactivity after the 15@sdageing period was 53%'CO, not included), of which the
extractables accounted for 5.3% and bound residoesA8% of applied radioactivity. The amounts of
radioactivity in the percolate after the leachirgipd were indistinguishable from background levélsnean of

97% of the recovered radioactivity was situatethanupper 9 cm of the soil columns.

Comments RMS

Soil characteristics were incompletely reportedfuee is missing. The amounts of evolv&€O, and the
formation of bound residues during the ageing aathing periods were not determined, and no méteria
balance could be established. Columns were leasfiadvater instead of 0.01 M CacCl2.

The study is not valid.

Reference: THE LEACHING OF ETHOFUMESATE FROM EC AND SC FORMULA TION
OF NORTRON (TRAMAT) IN THREE STANDARD SOILS FROM W.
GERMANY

Notifier: Taskforce

Author(s), year: Harris, R. J.;1978

Report/Doc. number: A83307 / W 52 / M-155576-01-1

Guideline(s): BBA: 37

GLP: No

Deviations:

Validity: Not valid

Status: Previous evaluation in DAR for original eppal / baseline dossier.

Study summary based on previous draft assessnynt re
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Materials and Methods
The mobility of ethofumesate was investigated usiome 20% EC and one 50% SC formulation of
Nortron/Tramat and three German standard soils golamn leaching study according to BBA Guidelines

Leaflet No 37.

Table 8-119: Soil characteristics

Soil Org.C pH <0.02mm
(%) (%)

21 0.30 6.8 8.8

2.2 1.9 5.8 18.8

2.3 0.7 7.7 23.8

The formulations were applied to the columns of abior near the normal application rate (2 kg/tza).The
columns of soil (300 mm long x 50 mm diameter) wegched with 200 mm (400 ml) of water over 2.59ay
(for the EC formulation) and 1.5 days for the S@nfolation. The residue was dissolved with swirlizugd
ultrasonification in 0.5 ml ethyl acetate . Theragts were chromatographed on various Carbowax 20 M
columns (2.5% or 4%) at temperatures between 2832386°C. Detection was by means of a flame photamet
detector employing a sulphur emission filter. Tle¢edtion limit was 2 mg /L. The applied analytioathod for

soil was cross referenced to R.J. Harris, FisonsoReRESID/75/31 (June 1975) "Analytical method for
residues of NC 8438 in soil treated with NORTRON".

Results

Recoveries determined in fortification experimentth leachate fom untreated columns ranged betwé@eand
104%. Recoveries determined in fortification expemits with soil ranged between 60% and 105%. Liems t
0.5% of the applied radioactivity was found in teachates of each column.Mass balances were beldd for

4 out of 6 columns.

Comments RMS

Test conditions, such as temperature were not teghoand soil texture is missing. The saturatioscafimns is

not reported . Water was used instead of 0.01 MILahe unsatisfactory total recovery and the recpyer

efficiencies of the methods of analysis, especifaliysoil, make the results unreliable. The stiglgot valid.

B.8.1.3.1.2Column leaching of metabolites, breakdown or reactin products
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Reference: AGED SOIL LEACHING OF [14C]- ETHOFUMESATE

Notifier: Taskforce

Author(s), year: Mackie, J. A.; Hall, B. E.;1992

Report/Doc. number: A83391/ W 136 / M-155659-01-1

Guideline(s): US EPA Pesticide Assessment Guidel8bdivision N, Paragraph 163-1 (October 1982)
GLP: Yes

Deviations:

Validity: Valid

Status: Previous evaluation in DAR for original epgal / baseline dossier.

Study summary based on previous draft assessnport re

Materials and Methods
The mobility of the aged residues B-ethofumesate (radiochemical purity >98.9%) wagsdtigated in a

sandy loam soil (for soil properties, see tableow@lin a column leaching study according to US EPA
Guidelines 163-1.

Table 8-120: Soil characteristics

Soil Org. mtr  pH sand silt clay MC at CEC
(%) (%) (%) (%) 33 kPa meq/100g
(%)
Loamy sand 3.4 7.9 78 9.0 13 17 14

n.r. = not reported

“C-ethofumesate was applied to the soil at a ra228 mg as/kg and aged aerobically atP& and 75% of
FC at 33 kPa in the soil for 30 days. After ageif@D g of the treated soil was introduced to edacthe
duplicate water saturated leaching columns (40 dghm,h4.5 cm i.d.). The nominal application rate was

calculated to 9.1 kg as/ha. During incubation, esd“CO, was collected in ethanolamine.

The soil columns were leached with 0.01 M Gaddily for 17-19 days, in total amounts correspagdio ca.
510 mm of rain. Leachate was collected daily aralyeed with LSC. After leaching, the columns wenadkd
into 5 cm segments and the distribution and charisettion determined by solvent extraction (acetid@iand
acetonitrile:water), LSC, TLC and HPLC.

Results

Total recovery after the ageing period was 100%applied radioactivity, of which the parent compound

accounted for 60%. Evolved G@ccounted for ca. 5%, and unextractables for 2% 8f applied radioactivity.
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After leaching, total recovery was 86% of appliedlioactivity. A mean of 2.8% of applied radioadiyi

consisting of ethofumesate and NC20645, was founthé leachate. For total radioactivity, 72% of lazp

remained in the soil columns (31% extractable, 429éxtractable), the majority (38 and 24% in the two

columns, respectively) was situated in the uppecrh(at the end of the leaching period. The parenipound

was almost evenly distributed in the columns.

Table 8-121: Percentage recovery of applied radioivity from sany loam soil treated with [*C]-

Ethofumesate
X Apolied Radicactivity Recovered From
gc“l:m l’"l.e Ac ftrile: |[Ethanolami Appara L
casion eint : etonitrile: |[Ethanolanine tus Tota
Acetonitrile anter Trao Res idue vash Recovery
fernination of |30 day A 66,55 3.38 5.48 30.28 0.09 105.76
Ageing
B 52.28 2.65 5.24 34.42 0.23 96.82
Mean 59.42 3.02 5.35 32.35 0.16 100.29
Termination of (47 cay A 38.18 3.03 10.29 43,44 0.10 95.04
Leaching
B .5 2.80 8.38 38.42 0.23 94,64
Mean 41.50 2.92 9.34 40.93 0.17 94.84

Table 8-122: Percentage recovery of applied radiotivity from sany loam soil treated with [*C]-

Ethofumesate aged residues after leaching

X Apolied Radicactivity Recovered from
Colum Leachate Segment Ethanclamine Ethanclamine Soil Apparatus Total
Extracts Trap Trap Segment Vash Recovery
(Ageing Phase)l(Leaching Phase)| Residue
A .38 30.40 5.5 3.93 42,78 2.04 87.04
B in 3.0 5.70 5.93 40.09 1.86 85.75
Mean 2.75 50.73 5. 3.93 41,44 1.95 84,40

Table 8-123: Characterisation of radioactivity in ®lected leachates following the application of aged
[14C]-Ethofumesate by HPLC

Leachate from Day | % of Radicactivity X Ethofumesate™ % of Radioectivity % NG 20845
in Region of in Region of
Interest (T) Interest (1)
5 NO . ND .
10 ND - ND .
13 NO . ND -
17 57.35 0.30 42.65 0.22
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Comments RMS
The study followed the respective US EPA guidanue ia also in accordance with the OECD 312 guida
The soil is well characterized, 0.01 M Ca@las used for saturation and leaching of the cofumdhmean of

nce

2.7% AR (mainly consisiting of ethofumesate and RE45) was detected in the leachate, whereas 31% AR

where retained in the top 10 cm. In the leachatelaf 17, ethofumesate accounted for 0.3% AR and the

metabolite NC 20645 for 0.22% AR.

The study is acceptable.

B.8.1.3.2 Lysimeter studies

Reference: ETHOFUMESATE SC 50% W/V CR 19035/1 and CR 18654/1 EACHING IN
SOIL LYSIMETERS MAINTAINED UNDER OUTDOOR CONDITIONS

Notifier: Taskforce

Author(s), year: Allen, R.; MacKenzie, E.; Hibbdrt; Lander, G.;1995

Report/Doc. number: A89221 /W 171/ M-164392-01-1

Guideline(s): BBA Guideline, Part 1V, 4 -3

GLP: Yes

Deviations:

Validity: Valid

Status: Previous evaluation in DAR for original eppal / baseline dossier.

Study summary based on previous draft assessnport re

Materials and Methods

The leaching behaviour of ethofumesate in soilnters was studied on [benzene rindg?0} ethofumesate.

The radiochemical purity was >98%. The study wasiad out for a period of two years (April, 1992 Aqril,
1994) on a silty sand in three lysimeters. The ystwds carried out according to general agriculfanactice,
cultivating sugar beet the first year and wheatgbeond year, also including fertilisation and tise of other

pesticides in 1993 and 1994 (e.g. Tilt turbo, Asptmicarb and Roundup). Ethofumesate was appieck on

three lysimeters (April 16 in 1992, first year)aatlose of 1.25 kg as/ha before the emergence duidjer beet.

The lysimeter holdings were made of fibre glass thedinner size of the lysimeters was 80 cm by di@mand
1 meter by depth. The surface area of the lysimessr0.5 ri

Table 8-124: Soil characteristics down to 110 cmUK particle size distribution)

Horizon Org. C pH Coarse san( Sand Fine sand Silt Clay
and depth (%) inwater (0.6-2 mm) (0.2-0.6 mm) (0.1-0.2 mm) (2-60 um) <2 um
(cm) (%) (%) (%) (%) (%)
Ap (0-31) 1.02 6.1 58 24 1 7 8
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Bw (31-53)  0.11 6.5 70 23 1 1 4
Cu (53-77) 0.08 6.5 70 23 1 2 3
Cu2 (77-110) 0.02 6.4 73 22 1 1 3

During the two years, about 43 leachate samples w@lected from each lysimeter. At a few occasioning
the summer periods, no sampling was possible beaafuto small leaching volumes. Total radioacyiwitas
measured on all samples by LSC, whereafter the Issmypere kept frozen until further treatment. Sixnples
from each of the three lysimeters, covering the tmain radioactive peaks during the two years ofstugly
were treated through a cleaning up procedure, wipgig to analysis by HPLC, the samples were riitband
concentrated by means of dry freezing (lyophilmalti The concentrates were re-dissolved and chagreghed
through a Sephadex LH-20 column. The eluted frastwere characterised by UV or by radioactivity rieu.
The results indicated that leachate samples framthiree test lysimeters were fairly identical. Hiere, the
lysimeters leachate sample containing the largestuait of radioactivity was investigated further dayalysing
the 4 main Sephadex eluting peaks by HPLC. Twesdghate samples from the same lysimeter, collented
the study period, were analysed by HPLC afterafiibm and lyophilisation.

Results
Total leaching from the three lysimeters, measar®dbtal radioactivity, was between 2.0 and 2.8f%pplied

dose.

Table 8-125: Average seasonal concentrations and a&jutities of total radioactive residues residues in
leachate from lysimeters 4,9,10 following applicabn of 14C-ethofumesate ata a rate of 1.25 kg/ha pre

emergence to sugar beet in April 1992

Lysimeter 4 Lysimeter 9 Lysimeter 10
Season Concentration % of Concentration % of Concentration % of
(ug/l) (g/ha) applied (ngal) (g/ha) applied (ng/t) (ge/ha) applied
Spring 1992 (Apr, May) 0.077 0.022 0.002 0.235 0.076 0.006 0.000 0.000 0.000
Summer 1992 (Jun, jul, Aug) 0.301 0.041 0.003 0.517 0.044 0.004 0.001 0.000 0.000
Autumn 1992 (Sep, Oct, Nov) 2.316 1.095 0.088 2.906 0.813 0.065 0.710 0.594 0.048
Winter 1992/93 (Dec, jan, Feb) 5.958 7.512 0.605 6.290 6.806 0.548 4.520 4.803 0.387 |
Spring 1993 (Mar, Apr, May) 4.206 2.299 0.185 5.736 3.713 0.299 5.742 3.279 0.264 |
Summer 1993 (Jun, jul, Aug) No No No No No No No No No |
leachate | leachate | leachate leachate | leachate | leachate | leachate | leachate | leachate
Autumn 1993 (Sep, Oct, Nov) 3.807 3.631 0.292 4.916 4.208 0.339 5.979 5.262 0.424
Winter 1993/94 (Dec, Jan, Feb) 3.712 6.906 0.556 4.410 7.107 0.572 5.094 8.407 0.677
Spring 1993 (Mar, Apr) 1.931 3.094 0.249 2.698 4.257 0.343 3.089 4.708 0.379
Year 1 (Apr 1992-Apr 1993) 4.074 9.423 0.759 4.574 9.181 0.739 2.611 6.550 0.528
Year 2 (Apr 1993-Apr 1994) 3.161 15.178 1.222 4.002 17.843 1.437 4.634 20.504 1.651
Overall 3.457 24.601 1.981 4.180 27.025 2177 3.902 27.054 2.179

2 as. equivalents

According to the results from the HPLC analysi® thdioactivity detected was not ethofumesate. t8abes
reported to have been detected in leachates wardyrtiae metabolite NC 20645, NC 17900 and NC 20646
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two last were detected once each. Radioactivitglamt material after harvest was between 0.37 56%. of
applied dose, of which most of it was detectedhe sugar beets. At termination of the study, radioa
residues in the soil column were totally 45-53%applied dose in the three lysimeters. Of this, 8%5vas
detected in the top 20 cm of the lysimeters, ofclwheéthofumesate represented 2.4-4.2%. No analysswade
regarding ethofumesate below 20 cm as the amountadibactivity was less than 1%. The amount of

radioactivity decreased rapidly below 20 cm.

Table 8-126: HPLC analysis of concentrated leachatEom lysimeter 9 (sample collected on 25.January
1993)

0o Peak A
dpm 500 UV associated
Non Retained />-——
300
Peak B

1 11 21 31 41 51 61 71

Fraction Number

Comments RMS

The lysimeter study was carried out according tonemended methods e.g. the BBA Lysimeter guideaat
IV, 4-3. However, during the previous evaluatiomestions were raised on the reliability of the wiedl
method and the conclusions to be drawn from thdystlihe analytical method was accepted by the Membe
States’ experts. However, they also highlighted thajiven that the study was conducted with less tthe
maximum rate of application - only under these @t conditions no leaching of ethofumesate wdsnta
place. It has to be stressed that during the pusvewaluation, leaching was predicted in modelutatmns and
therefore definitive conclusions on the groundwadéaching potential could not be drawn. In the pnége-
evaluation, model calculations clearly show thaunacceptable leaching of ethofumesate to groureivakes

place.

The main focus of the lysimeter study was on theessment of ethofumesate leaching potential whereas
metabolites detected in leachate were quantifietl dnly identified by co-chromatography in case the

metabolites were already known from laboratory iesihnd reference substances were available. ighedt
concentration of an individual peak was detectetysmeter 9. This zone of radioactivity detectadHPLC
chromatography called “Peak A" accounted for at mmaxn 0.5 pg/L (annual mean, calculated as fa.s.
equivalent) , but the structure was not identifiédhat time. This metabolite was identified in@guideline

study by Stupp et al.(2013), which simulated theditions of the former lysimeter.

The study is acceptable.
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Reference: MOBILITY AND DEGRADATION IN SOIL IN OUTDOOR LYSIMET ER 14C-
Ethofumesate

Notifier: Taskforce

Author(s), year:
Report/Doc. number:
Guideline(s):

GLP:

Deviations:

Validity:

Status:

Burgener, A.; 1994
A87603 / M-161530-01-1
BBA Guideline, Part 1V, 4 -3
No

Valid

Previous evaluation in DAR for original eppal / baseline dossier.

Comments RMS

This was an interim report superseded by BurgAn€t997).

Reference:

Notifier:

Author(s), year:
Report/Doc. number:
Guideline(s):

GLP:

Deviations:

Validity:

Status:

Report amendment to 14C-ethofumesate: Mobility andDegradation in soil in
outdoor lysimeters
Taskforce
Burgener, A.;1997
A91247/ W 214-2 | M-167946-02-1
BBA Guideline, Part IV, 4 --3
Yes

Valid

Previous evaluation in DAR for original epgal / baseline dossier.

Study summary based on previous draft assessnport re

Materials and Methods

The leaching behaviour of ethofumesate in lysinsetesing [benzene ring-tfC] ethofumesate, was studied at

RCC research station at Itingen in Switzerland démnaorganic content sandy soil, the German Borsdl (see

table below).

Table 8-127: Soil characteristics by depth of theasmdy soil used in lysimeter study. (USDA)

Horizon

(cm)

MWHC FC

g water/

Org.C pH sand  silt clay Soil density

(%) (KCI) (%) (%) (%) g water/
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100 g soil 100 g soil

0-30 1.05 6.1 88.0 6.4 5.6 34.5 17.9 1.34
30-60 0.49 5.9 90.1 7.3 2.6 28.6 15.5 1.50
60-90 0.14 6.1 93.3 3.5 3.2 23.2 11.6 1.62
90-120 0.00 7.3 99.7 0.0 0.3 23.6 7.4 141

The study was carried out according BBA guideliret PV, 4-3. The radiochemical purity of the tegbstance
was 98.8%. Unlabelled ethofumesate (chem. pa89%) and metabolites NC 8493 and NC 9607 (both with
chem. purity of >95%) were used as reference stdsddC]-Ethofumesate was applied to two lysimeters
having an inner diameter of 115 cm and a surfaea af 1 M. The length of the soil column was 120 cHCJ-
Ethofumesate was applied, formulated as KEMIRON RL®G00 g as/l), to both lysimeters (19 and 20) iayM
1993 at a dose corresponding to 1.5 kg as/ha althin1994 with the same dose to one of the lysinsgt20).

A third lysimeter was used as a reference with pulieation of ethofumesate. Lysimeters were cutédawith
fodder beet 1993 and 1994, and with winter wheatd985. Leachates were collected, when possibleg anc
month for a total period close to three years. Afgipping off “CO,, leachates were analysed by TLC to
determine totat*C and by HPLC, coupled with radioactivity and UMetgtion, to determin&’C-ethofumesate
and the five metabolites NC 8493, NC09607, NC20@45 potassium salt), NC10458 and NC17900. At the
termination of the study, total radioactivity wastefmined in each soil layer (approximately 10 tiak) and
extracts of the upper three to four 10 cm layersevemalysed by LSC, HPLC and combustion to detesriotal

radioactivity, ethofumesate and metabolites, anthdaesidues. Total radioactivity was determineplamnts.

Results

Table 8-128: Results from determination of“C equivalents in leachates, soil and plants.

Parameters Lysimeter 19 Lysimeter 20
Total precipitation, mm (L) 3281 3281
Total volume leached (L); (% of precipitation) 1222 (37%) 1286 (39%)
Effective dose total mg as (/1) 128 115 + 128 =243
[**C] ethofumesate equivalents
total leached (excluding GQ% of applied 0.75 1.1
mean annual conc. (excl. gQug/L
year 1 0.61 0.98
year 2 0.76 2.6
year 3 1.02 3.2
highest conc. (excl. GD pg/L 1.1 (year 3) 4.2 (year 3)
CQ (carbonates), % of applied (years 1-3) 0.04 0.05
Total radioactivity in plants, year 1-3, 0.78 0.84
% of applied
Total *C in soil column after termination, %; (column layer) (column layer)
% of applied 31; (0-118 cm) 30; (0-118 cm)
Total **C, as % of applied dose, in
Layer 1 24; (0-10 cm) 25; (0-15cm)
Layer 2 2.6; (10-19 cm) 1.6; (15-24 cm)
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Layer 3 1.2; (19-28 cm) 1.1; (24-33cm)
Layer 4 0.85; (28-38 cm) 0.9; (33-42cm)
Layers 5-8 1.8; (38-76 cm) 1.1; (42-78 cm)
Layers 9-12 0.26; (76-118 cm) 0.31; (78-118 cm)
Total *“C Recovered % of applied 32 32
Calculated total loss of“C by volatilisation and 67.6 67.6

mineralization to CQ % of applied

The results from the HPLC analysis of the four @mrated leachates of each lysimeter show thafietiesate
was not detectable in any of them. Determinatianitlivas 0.01 pg/l. One metabolite was tentativebntified
as NC 20645, 2-(2-hydroxy-5-methane-sulfonylhydghanyl)-2-methylpropionic acid. After three yeass,
termination of the study, residues of radioactivitgre concentrated in the top 10-15 soil layer,2d&6 of the
total dose applied. Ethofumesate was the identifessidue that was present at the highest concemtrit the
top 19 cm, approximately 4 % of applied dose.

The unresolved radioactivity increased towardsstoey end in one lysimeter.

Table 8-129: Radioactive fractions of four concentited typical leachates of lysimeter 19, given in %R

(above) and pg/l parent equivalents/l leachate (bmlv)

-~
Sampling | Days | Recovery
date _ | after | work-up Peak 1 Peak 2 Peak 3 Peak 4 notresolvad] TOTAL
Lys 19 appl. 3] NC 20645

Jan 07,54 242 78.7 0.0010 0.0011 ng. n.d. 0.0268 0.028
Nov 24, 84 563 93.7 0.0002 0.0003 nd. n.d. 0.0145 0.015
Apr 10, 95 700 96.1 0.0014 0.0003 0.0017 0.0004 0.0206 0.024
Jan 02, 96 967 95.5 0.0019 n.a. 0.0073 nd. 0.0421 0.051

n.p. not parformed
n.d. not detected

Sampling | Days Parent
date after equival, Peak 1 Peak 2 Peak 3 Peak 4 not resolvaed
Lys 19 appl. ug/l NC 20645
Jan 07, 94 242 088 0.03 0.03 n.d. nd. 0.82
Nov 24, 94 563 mm 0.02 0.03 n.d. nd. 1.07
Apr10,85 | 700 0.89 0.05 0.0 0.06 0.01 0.75
Jan 02,96 | 867 1.18 0.04 nd. 0.17 nd. 087

n.p. not performed

nd nnt Aakackond
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Table 8-130: Radioactive fractions of four concentated typical leachates of lysimeter 20, given in %AR

(above) and pg/l parent equivalents/l leachate (bmlv)

Sampling | Days | Recovery
date | after work-up Peak 1 Peak 2 Peak 3 Peak4  not resolved TOTAL
Lys 20 appl. [%] NC 20845
Jan 07, 94 242 100.2 0.0008 0.0005 0.0010 n.d. 0.0264 0.029
Jan 13,85 613 100.8 0.0007 nd. 0.0008 nd. 0.0139 0.015
Apr 10, 95 700 20.3 0.0003 n.d. 0.0025 0.0005 0.0210 0.024
Sep 15,985 ass 79.2 n.d. nd. 0.0054 0.0008 0.0452 0.051

n.p. not performed

n.d. not detected
Sampling | Days Parent
date atter equival. Peak 1 Peak 2 Peak 3 Peak 4 not resolved
Lys 20 appl. pgh NC 20645
Jan 07, 94 242 1.40 0.04 0.02 0.08 n.d. 1.28
Jan 13, 95 613 278 0.12 nd, 0.09 n.d. 2.57
Apr 10, 95 700 4.15 0.08 n.d. 0.42 0.08 359
Sep 15,95 | 858 4,30 n.d. n.d. 0.45 0.07 3.78
n.p. not performed
n.d. not detected

Comments RMS

The average concentration Y-ethofumesate equivalents in the leachate aftey €fpping was 0.75 pg
(lysimeter 19) and 2.10 ug/l for the twofold trehtgsimeter 20. Maximal concentrations were detagdion
January 2, 1996 (1.15 ug/l, lysimeter 19) and opt&eber 15, 1995 (4.16 pg/l, lysimeter 20).The tliofi
determination of parent compound was 0.01 pg/leachate and 0.3 pg/kg in soil sampfé€-ethofumesate
was not detected in any of the leachates of baiimigters.

Four radioactive fractions consisting of discregals were named Peak 1, 2, 3 and 4. The metabpaliterns
were similar for both lysimeters. Peak 3 was thestmionportant radioactive fraction and appeared
concentrations up to 0.17 pg/l (lysimeter 19) apdai0.45 pg/l (lysimeter 20). The radioactive fiaic Peak 4
(highest concentration <0.08 g/l parent equivalewts tentatively identified as NC 20645 i.e. Zx{@iroxy-5-
methane-sulfonyioxyphenyl)-2-methyipropionic aciBeak 3 was not further identified. Only 4 leachatere
analysed for metabolites, therefore the calculatibgearly averages does not appear appropriatenasdnot

carried out.

h
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The total radioactivity, not identified as ethofusage, was increasing with time in one lysimeter eeathed
3.78 ug/L. The notifier argues that a significpattion of the radioactivity smeared across theotatogramm

“mirroring” the UV-background and that this phenoraa was observed more or less at all analyses rpszth

This UV-mirroring radioactivity was assessed asnsting from the incorporation dfC-ethofumesate into so
organic matter. The RMS agrees with this intergi@taas this phenomenon has been observed before in
lysimeter studies. In addition, the study by St(@p13) was conducted in order to assess degradatamucts

of ethofumesate in lysimeter studies.

The study is acceptable.

Reference: [Phenyl-UL-14C]ethofumesate: Investigation of metablites previously detected in

lysimeter leachates by an outdoor experiment withhiree EU soils

Notifier: Taskforce

Author(s), year: Stupp, H. P.; Junge, T.;2013

Report/Doc. number: EnSa-13-0234 / M-461417-01-1

Guideline(s): Non-Guideline Study, but Principlesséd on: OECD Test Guideline No. 307 2002 and
Regulation (EC) No.1107/2009 of the European Radia and of the council of 21 October
20009.

GLP: Yes

Deviations:

Validity: Valid

Status: New study

EXECUTIVE SUMMARY

The objective of the study was to identify a metdbocalled “Peak A” detected in leachate in prexsly
performed lysimeter studies (Allen, 1995). The rtien of these previous lysimeter studies was toatestrate
that no Ethofumesate reached groundwater. Metaisadietected in leachate were quantified but oréptifled

by co-chromatography in case the metabolites wéeady known from laboratory studies and reference
substances were available. A zone of radioactoégcted in HPLC chromatography called “Peak A'oarted

for about 0.5ug/L (annual mean, calculated as a.i. equivalent)ilie structure was not identified at that tinme. |
the present study the lysimeter experiment waseeted using plant pots filled with three differeofls and
incubation under outdoor conditions. The soils westected to cover different soilt ypes includingypical
lysimeter soil (i.e. Laacher Hof AXXa) with abou®% sand. Peak A was selected from the leachate by
comparison of the HPLC chromatography behaviohapresent study and the previous lysimeter stutiies
structure was identified by LC-MS/MS including acate mass determination. A guideline study is waflable

for this investigation. The experiments were cotdddased on OECD Guideline No. 307, and Regul4&ar)
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N0.1107/2009 of the European Parliament and otcthencil of 21 October 2009. The study was conduated
compliance with the GLP standards of OECD, FIFRA aMAFF.

Three plant pots (30 cm depth, about 40 cm diametere filled with three different soils freshlyrspled in the
field (soil depth 10 cm, on top of a 10 cm gravextl}o The soils were taken from agricultural useasre
representing different geographical origin and edéht soil properties, a sandy loam (Laacher HofXAX
organic carbon 1.9%, pH 6.2, Monheim, Germany)amldg loam (Laacher Hof Wurmwiese, organic carbon
1.8%, pH 5.3, Monheim, Germany), and a silt loanodfédhen am Hohenseh, organic carbon 2.4%, pH 6.4,
Burscheid, Germany) (mean values, long-term avéragdéter a pre-equilibration period, [Phenyl-UL-
14C]Ethofumesate (formulated as suspension coraterdand diluted with water) was applied on the swiface

in the same way as in the previous lysimeter studibe plant pots were placed in a greenhouseopi¢in roof
exposed to rain and sun in summer. The aqueoukdtsmwas collected after 0, 8, 36, 50, 78, 101,dt# 146
days until no radioactivity was detected in leaeh&t addition to rainfall, the soils were irrigdtéfom time to
time in order to obtain sufficient leachate. Ledebavere analyzed by LSC, by an optimized HPLC pardnd

by the method used in the original lysimeter studlyresult a metabolic profile was obtained for lgechate of
the three soils. The profile was similar in all IspiBesides Ethofumesate, the known soil metabolite
Ethofumesate-carboxylic acid was detected as matalmlite in the eluate. This metabolite was alstected in
small amounts in the previous lysimeter study. Apyg the HPLC method used in the previous lysimstady,

2 very minor peaks were selected which had a simef@ntion behavior as Peak A. The peaks werdigdiand
concentrated, but identification failed due to tbev amount formed and probably due to instabilityridg
storage before LC-MS(/MS) measurements. After ldgscho significant radioactivity leached indicatithgt
the remaining residues were irreversibly boundoib s

In order to produce larger amounts of the respeqgtigaks a plant container was filled with aboutg5shil
Laacher Hof AXXa (MID samples). The radioactive Bggtion solution was applied and the soil was beated

in a climatic chamber with light exposure, due #m hweather conditions. Fractions of the soil wetaeted
with acetonitrile /water after 14, 39, 70 and 9¢sdarhe extracts were analyzed by HPLC. The meitabol
pattern of the plant pot experiment was reprodumed two minor peaks were detected representing Reak
Both peaks were sampled, concentrated and anabyzb@€-MS/MS including accurate mass determinatitime
structures were finally identified as glycoside jcgates of the soil metabolites Ethofumesate—2-¢wyiand

Ethofumesate-carboxylic acid.

MATERIALS AND METHODS:

Materials :

Test Material :

[Phenyl-UL**C]Ethofumesate

Specific Radioactivity : 3.78 MBg/mg

Soils :
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Three different soils were taken from agricultutele areas representing different geographical rorigid

different soil properties including a typical lyséter soil.

Soil used for production of larger amounts of metids in plant container:

Table 8-131: Soil characteristics

Parameter Results/Units
Soil Designation Laacher Hof AXXa
Batch used for plant container
Geographic Location Monheim / North Rhine-Westphalig
(City / State / Country) / Germany
GPS Coordinates N 51° 04.6' E 006° 55.5’
Soil Taxonomic Loamy, mixed, mesic Typic
Classification Argudalf
Texture Class Loamy sand
Sand [50 pm — 2 mm] 79%
Silt [2 um =50 pm] 14%
Clay [<2pum] 7%
pH (soil /0.01 M CaGl1/2) | 6.1
pH (soil / water 1/1) 6.5
pH (saturated paste) 6.4
pH (soil / 1 N KCI 1/1) 5.9
Organic Matter 3.4%
Organic Carbon 2.0%

Cation Exchange Capacity 8.7 meq/100 g

Water Holding Capacity

maximum (WHG,,,) 46.9 g HOad 100 g DW
at 1/10 bar (pF 2.0) 13.7%
at 1/3 bar (pF 2.5) 11.5%

Bulk Density (disturbed) 1.16 g/cm

Methods :

Study design :

Plant pots were filled with three different soilsdaincubated under outdoor conditions. After a guqailibration
period, [Phenyl-UL*C]Ethofumesate (formulated as suspension concentatl diluted with water) was
applied on the soil surface in the same way ahédmptevious lysimeter studies. The plant pots vdaieed in a
greenhouse with open roof exposed to rain andrssaommer. The aqueous leachate was collectedOafger36,
50, 78, 101, 104 and 146 days until no radioagtivias detected in leachate. In addition to raintiké soils
were irrigated from time to time in order to obtairfficient leachate. Only the leachates were itigated.

In an additional test for production of metabolitagplant container was filled with about 5 kg dalcher Hof
AXXa (typical lysimeter soil). The radioactive ajgation solution was applied and the soil was iratal in a
climatic chamber with light exposure, due to baditiver conditions. Fractions of the soil were extdanith

acetonitrile /water.

Experimental Conditions :
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The tests were performed under outdoor conditioite additional watering and for the additional tésta

climate chamber with light exposure.

Sampling :

The aqueous leachate was collected after 0, 853678, 101, 104 and 146 days until no radioagtiwas
detected in leachate. In case of the additionalffitastions of the soil were extracted with acetidliei /water after
14, 39, 70 and 90 days.

Analytical Procedures :
Leachate and extracts were analyzed by LSC and HIHii@ the same methods as in the previous studlies
order to compare the metabolic profiles. The sebbqieaks representative for peak A were fractiahated

analyzed by LC-MS/MS including accurate mass deiteation.

RESULTS AND DISCUSSION

The metabolic profiles of the leachates of the éhiddferent soils were very similar (see tablesohgl Peaks
with retention times of Peak A were detected inyMew amounts only. In the rest with a plant conéiand
extraction of soils two peaks with retention tingsilar to Peak A were isolated and identified gagside
conjugates of the soil metabolites NC 8493 (ethefsmte—2 hydroxy) and NC 20645 (ethofumesate calicoxy

acid).
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Figure 8-81: HPLC profile comparison of soil leachte and references (HPLC Method 2, same as in
original study).
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Figure 8-82: HPLC Co-chromatography of Ethofumesatecarboxylic acid and [*CJ-reference item (HPLC

method, same as in original study).
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Figure 8-83: HPLC Chromatograms (Method 2, the samenethod as in the original study) of soil leachates
of soil Laacher Hof AX
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Figure 8-84: HPLC Chromatograms (Method 2, the samenethod as in the original study) of soil leachates
of soil Laacher Hof WW
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Figure 8-85: HPLC Chromatograms (Method 2, the samenethod as in the original study) of soil leachates
of soil Laacher Hof HH
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Figure 8-86: Spectra of P3 after isolation
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Figure 8-87Spectra of P4 after isolation.
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Enantioselective Degradation:

In order to evaluate the degradation of both epamdrs of ethofumesate, the enantiomers were sepabgt
HPLC using a chiral column. The retention timesetifofumesate enantiomers in leachate were compdred
with those of authentic reference substances. Tadysis of the enantiomers in application solutaod the
isolated fraction from leachate day 36 of one &adimple ID: AUS5LEP2 (DAT-36)) showed the sameorati
1: 1 of each enantiomer in both samples. Thereflegradation in soil and/or transport processesansidered

as similar for both enantiomers.

Conclusion:

Due to the fast degradation of the soil metabdi@ 8493 (ethofumesate —2—hydroxy) in soil and tbesptial
leaching behavior of NC 20645 (ethofumesate carloacid) it is plausible that the relevant metateofor
leaching is NC 20645. This is also confirmed bydiitgs of small amounts of NC 20645 as aglycon i th
leachate of the previous lysimeter studies.

Comments RMS

The study provides valuable insights into the melitdoprofiles of ethofumesate. The RMS agrees with
notifier that the previously detected Peak A camathebuted to glycosides of NC8493 and NC2064% (able
below).

Ethofumesate—2-hydroxy-glycoside
o o ' HECA _cH, C17H24 0108
HC—8" N X 420.4 g/mol
’ W “ | —O0—glyc
aglycon ethofumesate—2-hydroxy 1dentified,
hexose not specified

Ethofumesate—carboxylic acid glycoside
H,C C17H» O11S

0 CH,
e _\\S _0 _O—agiyc 436.4 g/mol
3

o) O
OH

aglycon ethofumesate—carboxylic acid
identified, hexose not specified

The aglycons of both NC8493 and NC20645 were censdlin groundwater exposure assessment.

The study is acceptable.
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The following twostudies were evaluated together.

Reference: 14C-Ethofumesate and 2-oxo-ethofumesate: Mobilityrad degradation in soil in field

lysimeters. Final report

Noatifier: UPL/Agrichem
Author(s), year: Parsons, R. (2003)
Report/Doc. number: Study No. ACE01-012
Guideline(s): BBA-Guidelines 1V, 4-3
OECD 22
GLP: Yes
Deviations:
Validity: Valid
Status: New study
Reference: 14C-Ethofumesate and 2-oxo-ethofumesate: Mobilityrad degradation in soil in field

lysimeters. Final analytical report.

Noatifier: UPL/Agrichem
Author(s), year: Parsons, R. (2003)
Report/Doc. number: Study No. ACE-01-012 (Final Ktiaal Report)
Guideline(s): BBA-Guidelines 1V, 4-3
OECD 22
GLP: Yes
Deviations:
Validity: Valid
Status: New study

I. MATERIALS AND METHODS
A. MATERIALS
1. Test material: “C-Ethofumesate
Radiochemical purity: 99.3%
Specific radioactivity:  162.4 uCi/mg

Batch No.: 00BDR495/2/1

2. Test material: Ethofumesate
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Batch No:

Purity:

3. Test material:
Batch No.

Purity:

4. Soils: Undisturbed lysimeter cores were collected in Bedihire, UK in

KJ 510

>99%

2-oxo-ethofumesate

KJ 515

95%

characteristics are presented in the table below.

Table 8-132: Soil physicochemical properties

December 1996. Soil

Horizon AP Bw/Cu BC/Cu Cu
Depth [cm] 0-40 40-62 62-97 97-120
% Sand 85.9 86.4 92.1 96.4
% Silt 7.3 7.3 35 0.9

% Clay 6.9 6.4 4.5 2.7
% OC 1.3 0.5 0.3 0.2
pH (H,0) 6.1 6.2 6.3 6.5

B. STUDY DESIGN

1. Experimental conditions

Two lysimeters, each with a surface area of 0%5amd depth of 1.2 m, consisted of undisturbed soiks

enclosed in GRP (glass fibre) cylinders were pladoettie ground in Essex, UK and their surfaces vievelled

with the surrounding soil. The bottoms of the lysters were sealed into gravel filled with galvadiggans

which were connected to the leachate collectioniapers in the pit by underground stainless stgm g

Between installation and the initiation of the stugpical crops were grown in these lysimeters. Mirwheat

was sown in early 2001 and was removed to plararsbeet required for this work (sowed or"28pril 2001).

Before sowing, the soil was forked over to 20 crhe Test and guard crops were netted. After haxvestigar

beet, winter wheat was sowed again 8M®vember 2001 and®®ctober 2002.

Solid radiolabelled Ethofumesate was added to bE@kiormulation, mixed and suspended in water V@ @i

volume rate of 80 L/ha. Total application rate pleth was 1000 g a.s./ha applied as three separats db

333 g/ha, using spraying device with moulded folhe nozzles. The applications were done dh Mgy, 22

May and 11 June 2001.

Total rainfall and irrigation for the first year @06 mm and for the second year 867 mm.
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2. Sampling

Sampling of leachate was done monthly or more &etjy if necessary, if at least 2 litres had besruanulated

in the lysimeters and were then transferred tdaheratory for analysis.

3. Description of analytical procedures

Radioactivity in solid samples was determined aftembustion in oxygen using an automatic sampldisei.

Radioactivity in liquid samples was quantified b$C. Representative aliquots of leachate were tefsted
presence of*‘C-carbonate with barium chloride. Samples were miatographed by TLC. The LOD for
Ethofumesate and 2-oxo-ethofumesate was 0.00617 u@/L. These values are derived by assuming @B8%

the total radioactivity detected by TLC.

Representative leachate samples and also thesditstxtracts were analysed by LC-MS/MS for thespree of

Ethofumesate and 2-oxo-ethofumesate. The LOD foptbcedure was 0.1 pg/L.

IIl. RESULTS AND DISCUSSION
A. MASS BALANCE

Over the whole period of the study the amount atkeate collected represented 16 and 19% of théaHaamd

irrigation received by the two lysimeters.
Recovery volumes in the leachate were 0.40 and® AR for the two lysimeters, respectively.

Table 8-133: Recovery of applied radioactive materi

% AR recovered Lysimeter A [%] Lysimeter B [%)]
In leachate 0.40 0.53

In soll 36.1 38.9

In plant material 1.28 1.70
Total 37.8 41.1

Table 8-134: Total quantity of the leachate obtdiimethe two lysimeters

Lysimeter A Lysimeter B
Leachate quantity
Year 1 Year 2 Year 1 Year 2
[ka] 32.81 133.35 51.70 163.76
[mm] 65.62 266.70 103.40 327.52
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B. FINDINGS

The mean radioactive content of the leachate dwetwo years of the study was 1.24 and 1.36 pgvabarits/L

for the two lysimeters.

The concentration of Ethofumesate and 2-oxo-ethefate was equal and was < 0.006 and < 0.017 pgéntpa

equivalent total radioactivity for both lysimeters.

Analysis of representative samples of leachate IB/NI& confirmed this observation with no Ethofumesait

2-oxo-ethofumesate being detected (LOD 0.1 pg/L).

Representative aliquots of leachate were treatéfu veirium chloride to test for the presence of cadte in the

leachate. No radioactivity was shown to be assediatith carbonate in the leachate.

The three crops grown in each of the lysimetersinduthe study, accounted for 1.28 and 1.70% AR, fo

lysimeter A and lysimeter B, respectively.
In the soil 36.1 and 38.9% AR was found at the @frithe study and about 1.1% of it was extractable.

Table 8-135: Average concentrations in the leacbltained in the two lysimeters

Lysimeter A Lysimeter B
Average concentration [ug/L parent equivalent total [ug/L parent equivalent total
radioactivity] radioactivity]
Test substance
During the first year < 0.006 <0.011
Over 2 years <0.011 <0.013
2-oxo-ethofumesate
During the first year < 0.006 <0.011
Over 2 years <0.011 <0.013
Non-identifiable radioactivity
During the first year 0.51 0.92
Over 2 years 1.24 1.36
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Table 8-136: Non-identifiable radioactivity in easéimple collected
NB. No "“C-carbonate was found in the leachate

Date pg L' parent equivalent total radioactivity
Lysimeter A Lysimeter B
11" June 2001 0.05 0.02
28" June 2001 0.00 0.00
16" July 2001 0.02 0.00
1* August 2001 0.00
19" December 2001 0.48
14" January 2002 0.77* 1.37*
4" February 2002 0.77 1.37
25" February 2002 0.77 1.32
20" March 2002 0.82 1.34
18" April 2002 0.80 1.38
14" May 2002 1.10 1.09
13" June 2002 0.88 1.21
11" October 2002 2.53
11" November 2002 1.53 2.00
5" December 2002 1.46 1.17
9" January 2003 1.83 1.04
16" January 2003 1.26 1.36
10" February 2003 1.48 1.69
10™ March 2003 1.44 2.09
7" April 2003 1.30 2.14
20™ May 2003 1.26 1.80
11" June 2003 1.30 1.86

* figures for missing samples derived from radioactive contents of higher of the previous or next sample
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Table 8-137: Proportions of radioactive components leachate from lysimeter A following applicationof
[14C]-ethofumesate

Date Component/ca Rf
Peak 1 (origin) Peak 2 Peak 3 2-oxoethofumesate | Ethofumesate Others*
(0.10) (0.24) (0.50) (0.57)
% C ug/L % C ug/L % C ug/L % C ug/L % C ug/L % C ug/L

04/02/02 | 92.9 0.743 <0.8 <0.006 | <0.8 | <0.006 <0.8 <0.006 | <0.8 | <0.006 | 7.1 0.057

25/02/02 | 89.9 0.719 <0.8 <0.006 2.0 0.016 <0.8 <0.006 | <0.8 | <0.006 | 8.1 0.065

20/03/02 | 94.8 0.758 2.3 0.018 1.5 0.012 <0.8 <0.006 | <0.8 | <0.006 | 1.4 0.011

18/04/02 | 90.7 0.726 <0.8 <0.006 | <0.8 | <0.006 <0.8 <0.006 | <0.8 | <0.006 | 9.3 0.074

14/05/02 | 94.9 1.044 <0.8 <0.009 <0.8 | <0.009 <0.8 <0.009 | <0.8 | <0.009 5.5 0.061

13/06/02 | 92.7 0.834 <0.8 <0.007 | <0.8 | <0.007 <0.8 <0.007 | <0.8 | <0.007 | 7.3 0.066

11/11/02 | 67.9 1.019 24 0.036 1.8 0.027 <0.8 <0.012 | <0.8 | <0.012 | 27.9 0.419

05/12/02 | 92.9 1.394 2.0 0.030 <0.8 | <0.012 <0.8 <0.012 | <0.8 | <0.012 | 5.1 0.077

09/01/03 | 92.2 1.660 2.8 0.050 <0.8 | <0.014 <0.8 <0.014 | <0.8 | <0.014 | 5.0 0.090

16/01/03 | 95.2 1.238 <0.8 <0.010 0.8 0.010 <0.8 <0.010 | <0.8 | <0.010 | 4.0 0.052

10/02/03 | 98.3 1.475 <0.8 <0.012 | <0.8 | <0.012 <0.8 <0.012 | <0.8 | <0.012 1.7 0.026

10/03/03 | 95.0 1.330 <0.8 <0.011 1.5 0.021 <0.8 <0.011 | <0.8 | <0.011 3.5 0.049

07/04/03 | 99.1 1.288 <0.8 <0.010 | <0.8 | <0.010 <0.8 <0.010 | <0.8 | <0.010 | 0.9 0.012

20/05/03 | 97.7 1.270 <0.8 <0.010 | <0.8 | <0.010 <0.8 <0.010 | <0.8 | <0.010 | 2.3 0.030

Results expressed as pg/L

Components separated by normal phase TLC (Toluene : ethyl acetate: acetic acid; 80:15:5, v/v)

* Others represents regions of radioactivity which cannot be assigned to a designated peak

%C % chromatogram
LOD taken as below the level at which the lowest reported value (Peak 3, 16/01/03, Lysimeter A) is observed.

Table 8-138: Proportions of radioactive components leachate from lysimeter A following applicationof
[14C]-ethofumesate

Date Component/ca Rf
Peak 1 (origin) Peak 2 Peak 3 (0.24) 2-oxoethofumesate Ethofumesate Others*
(0.10) (0.50) (0.57)
% C ua/L % C ug/L % C ug/L % C ug/L % C ug/L % C ug/L

04/02/02 | 87.8 1.229 | <0.8 | <0.011 <0.8 | <0.011 <0.8 <0.011 | <0.8 | <0.011 12.2 0.171
18/04/02 | 95.0 1.330 | <0.8 | <0.011 <0.8 | <0.011 <0.8 <0.011 | <0.8 | <0.011 5.0 0.070
14/05/02 | 84.5 0930 | <0.8 | <0.011 <0.8 | <0.011 <0.8 <0.011 | <0.8 | <0.011 15.5 0.171
13/06/02 | 81.4 0977 | <0.8 | <0.011 <0.8 | <0.011 <0.8 <0.011 | <0.8 | <0.011 18.6 0.223
11/11/02 | 64.6 1.292 | <0.8 | <0.016 3.0 0.060 <0.8 <0.016 | <0.8 | <0.016 32.4 0.648
05/12/02 | 87.4 1.049 3.2 0.038 <0.8 | <0.010 <0.8 <0.010 | <0.8 | <0.010 9.4 0.113
09/01/03 | 89.9 0.899 4.2 0.042 <0.8 | <0.008 <0.8 <0.008 | <0.8 | <0.008 5.9 0.059
16/01/03 | 63.8 0.893 3.7 0.052 <0.8 | <0.011 <0.8 <0.011 | <0.8 | <0.011 32.5 0.455
10/03/03 | 90.4 1.898 1.7 0.036 <0.8 | <0.017 <0.8 <0.017 | <0.8 | <0.017 7.9 0.166
07/04/03 | 73.9 1.662 | <0.8 | <0.017 1.9 0.040 <0.8 <0.017 | <0.8 | <0.017 | 24.2 0.508
20/05/03 | 85.3 1635 | <0.8 | <0.014 4.2 0.076 <0.8 <0.014 | <0.8 | <0.014 10.5 0.189

Results expressed as pg/L
Components separated by normal phase TLC (Toluene : ethyl acetate: acetic acid; 80:15:5, v/v)
* Others represents regions of radioactivity which cannot be assigned to a designated peak

[ll. CONCLUSIONS

Certain amount of radio-labelled material was foimdeachates and soil during the study. HoweJds Wwas
evidently neither Ethofumesate nor its major melitdo2-oxo-ethofumesate. The results indicated tiedther

Ethofumesate nor 2-oxo-ethofumesate exhibits ajgdvkrsoil mobility.

Comments RMS
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The study was well conducted and reported. Ethefate and NC9607 (2-oxo-ethofumesate) were notteelte
in any of the samples (LOD 0.006 - 0.017ug/L). Tadioactivity in leachates was predominantly aisged
with polar radioactivity, generally 90% sampleicattivity (range 63.8 - 98.3% sample radioactivityd - 1.5
ug/L) at the origin. The RMS agrees with this iptetation (see figure below). This radioactivitysaaot

further resolved.
Figure 8-88: Representative 2D-radiochromatogramwvaty leachate from lysimeters treated with [14C]-

ethofumesate

Lysimeter A: 25-February-2002
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Reference: Ethofumesate: Mobility and degradation in soil in autdoor lysimeters
Notifier: UPL/Agrichem

Author(s), year:

Report/Doc. number:

Diehl, M. (2005)
RCC Study No. 836695

Guideline(s): BBA Guideline, Part IV, 4 -3

OECD Draft Guideline, March 1998

Dutch Guideline, Section G; Appendix G.1.3.a; 1992
GLP: Yes
Deviations:
Validity: Valid
Status: New study

I. MATERIALS AND METHODS

A. MATERIALS

1. Test material:
Lot No.:
Purity:

CAS No.:

2. Test material:

Batch No.:

Ethofumesate technical
EFS-117 (RCC No.: 125208/A)
98.95%

26225-79-6

14C-Ethofumesate

CFQ12729 (RCC No.: 125325/A)

Radiochemical purity: >98.6%

Specific radioactivity:  3.621 MBg/mg

3. Formulation:

Lot No.:

4. Reference ltem:

Batch No.:

Purity:

Ethofumesate 200 g/L EC

028091 (RCC No.: 118719/C)

2-ketoethofumesate (RCC Code R1)

EPP AJR KET04 (RCC No.: 125208/C)

>98%
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5. Soils:  The undisturbed soil monoliths were excavated hearstadt, Germany. The soil sampled was
a sandy soil with low organic carbon content. Th# Isas not been exposed to any pesticide
treatment for at least five years before samplifige physical and chemical soil properties are
given in the table below.

Table 8-139: Soil characterization

Horizon Horizon Horizon Horizon
Parameter

0-30 cm 30-60 cm 60-90 cm 90-120 cny
Soil type (USDA) loamy sand sand sand sand
pH [KCI] 5.60 5.36 4.95 5.09
CaCQ [%] 1.40 1.50 1.60 1.80
Organic carbon [%] 1.77 0.30 0.08 0.00
Eﬁ‘é'glnlggcghg"r‘fgociﬁ‘pac'ty 7.12 3.16 0.93 0.68
Particle size [um]
<0.002 clay [%] 6.47 3.67 0.93 0.71
0.002-0.0 silt [%] 12.65 6.17 0.40 0.22
>0.05 sand [%] 80.88 90.16 98.67 99.07
MWHC [g/100 g dry soil] 30.94 25.19 23.89 25.24

B. STUDY DESIGN
1. Experimental conditions

Two lysimeters containing sandy soil monoliths afvlorganic carbon content (depth 120 cm, surface
area 1.0 ) surrounded by a small field plot of about 2.24yneters were chosen in order to simulate
actual field conditions as closely as possible. @twetrol lysimeter was used to measure the backgiou

radioactivity level in the leachates and also fuil temperature determination.

Fertilisation, seed-bed preparation and sowing warged out at times normal for sugar beet andewrer
accordance with good agricultural practice. Shdvdjore sowing of sugar beet, the topsoil of lysare
and the surrounding plot was weeded manually. ®pedil was then ploughed using a spade to a depth
of about 10 cm and finally prepared for sowing gsa hoe. Before sowing of sugar beet the base

fertiliser together with potassium- and N-fertitisa were applied.
Pest control measures were not required to ensureah growth of the plants.

Control plants (sugar beet) were grown in the surding area and were identical to those in the

lysimeters and handled in the same way.
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Three treatments were carried out in the two lysémseat the growth stages BBCH 10, 12 and 15-16,
respectively, at application rate at about 200sytza for the first application and at about 408.g/ha
for the last two applications. The application wasried out using a gas {N\driven spraying device with
a commercial full-nozzle to simulate normal agtiatal practice. The soil area covered by weeds was

assumed to be about 1%.
After each application, the lysimeters were covdogdne day to avoid any outside contamination.

The natural precipitation amounted to 1081.0 and.5™m for the first and second year, respectively.
Additional irrigation was performed in order to assproper plant growth and in case of the secaad y

to reach an annual precipitation rate of 800 mm.

2. Sampling

The leachate samples were collected every week aiseifficient amount of water was available.

3. Description of analytical procedures

The total radioactivity in the leachate was detaediby LSC. Lyophilisation was carried out on aditpu

of 1000 mL of leachate exceeding a concentratio.0% g parent equivalents/L, after carbon dioxide
stripping. The radioactivity in the sample was mead by LSC. After Lyophilisation the solutions wer
subjected to ultrafiltration to exclude a molecublaight of 500 and radioactivity was re-determirgd

LSC. The filtrated water phases were concentrateldagere submitted to TLC analysis.

An aliquot of up to 400 pL of the concentrated skempas mixed with selected reference items dissblve

in methanol or acetone and analysed by TLC andRirCH

Limit of detection (LOD) and limit of quantificatio (LOQ) was set to be 0.04 pg/L and 0.06 pg/L,

respectively.

Il. RESULTS AND DISCUSSION
A. MASS BALANCE

The radioactivity recovered in the pooled organitages amounted to 107% and 105% of the initial

radioactivity.
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B. FINDINGS

The leachate collected during the first experimepgar contained 0.63 and 0.79% AR in lysimetend &,
respectively. For the second experimental yeatghehate collected contained 0.49 and 0.42% ARsdimleter

I and Il, respectively.

After 737 days, the overall average concentratiopapent equivalents in the leachate was 1.16 |{igdimeter
1) and 1.22 pg/L (lysimeter II). Maximal concentoais observed during the study amounted to 2.04 pgd
2.29 pg/L for lysimeter | and I, respectively.

TLC analysis of the leachates after ultrafiltratiodicated the presence of 12 to 14 radioactivetifvas (M1-
M14). During the first experimental year, the aggraconcentration of radioactive fractions M1-M1éged
between 0.003 pug and 0.046 g parent equivalerfta/lboth lysimeters. During the second experimieygar,
the average concentration of radioactive fractivisM12 ranged for both lysimeters between 0.011amd
0.094 pg/L.

Table 8-140: Summary of the leached radioactivitydr both lysimeters

Lysimeter | Lysimeter Il
Year
Volume Leachate total Yo Volume Leachate total 1co
collected radioactivity ~ 2 | collected radioactivity 2
[L] (%] [no/L] ™ [%] L] (%] [ug/L] ” [%]
1 633.2 0.63 1.06 0.039 672.2 0.79 1.26 0.030
2 398.3 0.49 1.32 0.013 392.1 0.42 1.14 0.004
Year 1-2 1031.5 1.12 1.16 0.052 106443 1.21 1.22 059.

* includes volatiles

** as parent equivalents

Analysis of the leachate showed that a major pathe radioactivity is bound to the water dissol@danic
matter of the soil. The other part (= leachaterdfte ultrafiltration) contained at least 14 radiiee fractions
and none of each exceeded the yearly mean contientod 0.1 parent equivalents pg/L. Neither Ethoésate

nor metabolite ketoethofumesate were detected.
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Table 8-141: Yearly average values of the radioaete fractions detected in the leachate pools after

ultrafiltration

Yearly average concentrations (ug parent equivalestL)

Ethl(D)?ljtrirensate Lysimeter | Lysimeter Il

Year 1 Year 2 Year 1 Year 2
M1 0.014 0.028 0.014 0.021
M2 0.016 0.028 0.011 0.022
M3 0.017 0.021 0.050 0.094
M4 0.015 0.021 0.014 0.022
M5 0.010 0.016 0.015 0.023
M6 0.015 0.018 0.026 0.031
M7 0.015 0.046 0.047 0.059
M8 0.015 0.015 0.017 0.032
M9 0.015 0.041 0.020 0.039
M10 0.011 0.018 0.020 0.029
M11 0.023 0.035 0.021 0.024
M12 0.037 0.025 0.019 0.032
M13 0.009 0.006 o %
M14 0.003 % % *
Total 0.215 0.317 0.274 0.427

** not detected

The major part of radioactivity remaining in sdilthe end of the experimental period was locatetthénupper-
most layer amounting to 23.8 and 19.8% AR in lysare| and I, respectively. The majority of theidries in

the layers was shown to be bound residues (at888stof the radioactivity in the layer).

Uptake of radioactivity by plants during the whebegperimental period was very low not exceeding mount

of 0.35% AR.

The results of this lysimeter study showed thatheei Ethofumesate nor its degradation products beéllof

potential risk for contamination of groundwater.ndialisation to carbon dioxide and complete incoxpon

IlI. CONCLUSIONS

into the soil organic matter will be the main roofedisappearance of Ethofumesate from the soil.

Comments RMS
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The study is acceptable. Neither Ethofumesate tsodégradation products were detected at conci t
above 0.1 pg/L. Mineralisation to carbon dioxidel &omplete incorporation into the soil organic texaare

thought to be the main route of disappearance ludfmesate from the soil.

B.8.1.3.3.Summary: mobility in soil

Due to several experimental deficiencies, only oolemn study could be regarded as valid. In thislgtaged
ethofumesate residue (corresponding to a field cdt@.25 kg/ha) was leached with a solution simngat
approximately 500mm of artificial rain. Over thaudy, 2.7% AR mainly consisiting of ethofumesate and
NC20645 were found in the leachate.

In the course of the first approval of ethofumesatéysimeter studies covering a period of two toee years
with either one or two applications of ethofumesaze evaluated. Spring application rates of 112% h5 kg
/ha were studied in lysimeters planted with sugafodder beet followed by wheat. Mean annual pritgfion
ranged between 857 and 820 mm/year. Ethofumesa@ataletected in the leachate of any of the lysmand
at termination of the studies the majority of ttaglioactivity remained in the top 30 cm of the dayers.
Concentrations below 0.1 pg/L of NC9607 were obesgim some leachates. The majority of the radioigtin
the leachate was attributed to ethofumesate derfvagiments metabolized by soil micro-organisms and
subsequently incorporated into soil organic matteywever, in one study an individual peak ("Peal Was
identified. The highest maximum concentration wa&s0g/L (annual mean, calculated as a.s. equiyalkntas
not evaluated whether this peak consisted of omaare components. In a targeted study, the nofifeskforce
could identify the structure of both metaboliteggmtially representing Peak A as glycoside conjegatf the
respective soil metabolites NC 8493 and NC 2064%0 fiew lysimeter studies were submitted by thefieoti
UPL. In the first study, Ethofumesate and its ddgtin products did not exceed 0.1 pg/L in theHase. In
this two year study, unidentified polar materiaattributable neither to ethofumesate nor to NC96@6@nged
between 0.7 and 1.89 pg/L parent equivalents. 8imésults were obtained in the second lysimetetystwhere
the concentration in the leachate was similar dmd rhajority of Ethofumesate was incorporated irstigée
organic structures. Furthermore, up to 14 unknoractions were detected in this two year study aoden
exceeded 0.1 pg/L (annual average concentratidi®refore, it can be assumed that also in the first

unidentified polar material belongs to a larger bemof fractions.

Groundwater exposure assessments were carriedsmg BOCUS (FOCUS, 2009) scenarios and the models
PEARL 4.4.4 for the active substance ethofumesateits metabolites NC8493 (soil photolysis, aglyain
lysimeter metabolite) and NC20645 (aglycon of Iysien metabolite). The potential for groundwateresxpe
from the representative uses by these compoundgeaihe parametric drinking water limit of Oug/L was
concluded to be low in geoclimatic situations thet represented by all 9 FOCUS groundwater scenarite
leaching simulations resulted in Pg&fcvalues below 0.1 pg L-1 for ethofumesate and iabolites NC8493
and NC20645 for all intended uses and all reletF@CUS scenarios using FOCUS PEARL 4.4.4.
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B.8.2.FATE AND BEHAVIOUR IN WATER AND SEDIMENT

B.8.2.1.Route and rate of degradation in aquatic systems lfemical and photochemical

degradation)

B.8.2.2.Hydrolytic degradation

Reference: THE HYDROLYSIS OF ETHOFUMESATE UNDER ACIDIC, NEUTRA L AND
BASIC CONDITIONS

Notifier: Taskforce

Author(s), year: Brown, P. M.; Reary, J. B.; WhikoR. J.;1978

Report/Doc. number: A83306 / W 51 / M-155575-01-1

Guideline(s): US EPA Working Group Draft 4/22/77

GLP: No

Deviations:

Validity: Not valid.

Status: Previous evaluation in DAR for original eppal / baseline dossier.

Study summary based on previous draft assessnynt re

Materials and Method

Hydrolysis was studied using [benzene rind*0} ethofumesate (NC 8438). The purity was not djseti The
method used followed the US EPA Working Group draftdelines of 1977. Results from an earlier study
carried out at 2UC at pH 5, 7 and 9 indicated a hydrolytic stabitifythe substance. The main test was carried
out at 25 and 3% at pH values of approximately 5 (phthalate), pgpffosphate) and pH 9 (borate). The buffer
solutions were equilibrated at the appropriate &naure for at least 18 hours before adding thestdsstance.

[14C]-ethofumesate was dissolved in methanol. Thel fiest solutions, 10 and 100 ppm ethofumesate, were
prepared in duplicate 50 and 25 mL volumetric flagkspectively, by dilution in one step with ea€hhe three
buffer solutions. The final pH was 5.0, 7.0 and 9.2e test solutions were kept in the dark at?& and 3%1°

C. After 0, 3, 7, 14, 21 and 36 days, aliquots@® 1L were removed for analysis and analysed byGiBWV-

detector for the qualitative determination and I8Ldetector for quantification.

Results

Hydrolysis was negligible at pH 7.0 and 9.2. At pH), radioactivity was detected in two fractionsnii the
HPLC column, of which one was ethofumesate. In aryefraction, radioactivity was identified as the
metabolite NC 8493, a dealkylated product of ethwfsate. After 36 days of incubation at@598 and 97% of
the applied ethofumesate remained in the 100 angph® samples, respectively, and, NC 8493 was presen

1.4 and 1.6% of the radioactivity, respectivelyisTihdicates that also at pH 5.0 hydrolysis is itgiglle.

302



Ethofumesate

Volume 3 — B.8 (AS)

Comments RMS

The study shows that ethofumesate is not expeotagidrolyse at pH 7 to 9 and hydrolysis at pH 8dasy slow.
Only one metabolite was detected, NC 8493, whidicates a hydroxylation of the parent compound. &\w,

there is no information whether or not aseptic ok were kept throughout the study.

The study is considered not valid.

Reference:

Notifier:

Author(s), year:
Report/Doc. number:
Guideline(s):

GLP:

Deviations:

Validity:

Status:

Justification:

Ethofumesate Determination of the Physico-ChemicaProperties of Ethofumesate
UPL/Agrichem

Macdonald E., Craig, W.B.; 2002

Report No. 21131

OECD 111

yes

Valid

New study

Since the summary of the hydrolysis study includedhe Monograph is insufficiently
detailed to fully determine its acceptability, atstéing study conducted according to the

OECD Guideline 111 is submitted to cover this paimd is summarised below.

I. MATERIALS AND METHODS

A. MATERIALS
1. Test Material:
Batch No.:
Purity:

CAS No.:

Ethofumesate

EFS-116

99%

26225-79-6

2. Buffers: 0.1 buffer solutions in Milli-RO water were prepdrat pH 4 using mono-potassium citrate and

sodium hydroxide, pH 7 using mono-potassium phasphad sodium hydroxide, pH 9 using boric acid,

potassium chloride and sodium hydroxide.

B. STUDY DESIGN

1. Experimental conditions
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The hydrolysis of Ethofumesate was studied at pidHt,7 and pH 9 buffers at 50°C + 0.5°C for 5 dalse
buffers were autoclaved prior to use. Ethofumegzael 00 mg) was weighted into a 10 mL volumetrask and
adjusted to volume with methanol. 0.5 mL of Etho&sate was then transferred to 100 mL amber volignetr
flasks and made to volume with buffer. Samples wmepared in triplicate at each pH and were tak®an f
analysis at 0 h, 2.4 h, 24 h and 5 days.

IIl. RESULTS AND DISCUSSION
A. MASS BALANCE

At each sampling point (2.4 h, 24 h, and 5 days)rétovery levels for each media did not vary byertban +
10% from the recovery value obtainedpat t

B. FINDINGS
Ethofumesate was found to be hydrolytically statilpH 4, 7 and 9 over a period of 5 days.

Table 8-142: Hydrolysis of Ethofumesate at pH 4nd 9

Concentration % Recovery from
Sample
Noi.) [ng/mL] T2.4n Toan Ts day
Nominal To Nominal To Nominal To Nominal To

pH 4-1

pH 4-2 49.75 47.82 96.8 100.7 94.9 98.7 91.0 94.7
pH 4-3

pH 7-1

pH 7-2 49.75 49.64 99.1 99.3 99.7 99.9 107.4 107.6
pH 7-3

pH 9-1

pH 9-2 49.75 49,55 98.6 99.0 99.3 99.7 106. 107.3
pH 9-3

Ill. CONCLUSION

In the aqueous hydrolysis study Ethofumesate waaddo be hydrolytically stable at pH 4, 7 and ®moa
period of 5 days.

Comments RMS
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The study is conducted according to OECD 111 awsvshthat ethofumesate is hydrolytically stable ldt4y 7

and 9 over a period of 5 days.

B.8.2.2.1 Direct photochemical degradation

Reference: THE PHOTOLYSIS OF ETHOFUMESATE (SCHERING CODE NO. Z K 49913) IN
AQUEOUS SOLUTION

Notifier: Taskforce

Author(s), year: Brehm, M.;1989

Report/Doc. number: A83339 /W 81/ M-155608-01-1

Guideline(s): USEPA Subdivision N - Chemistry: Enovimental Fate, NTIS PB83-153973

GLP: yes

Deviations:

Validity: Not valid

Status: Previous evaluation in DAR for original eppal / baseline dossier.

Study summary based on previous draft assessnynt re

Materials and Methods

Aqueous photolysis of [benzene ring*{&] ethofumesate was studied in a solution contgirB0 and 10 mg
as/l. Acetonitrile, 1%, was used as organic coeulvThe solution was buffered (double distillectevpand
held at pH of 7.0. The solutions were irradiatethgi® “merry go round” photoreactor and with filid light
from a Hg-arc lamp, resulting in wavelengths >28@.nThe light intensity, measured by chemical axtietry,

was in the wavelength range of 290-320 nm. Thensitg was increased by a factor of about 3-5 corghao

natural light in summer, 40!, midday and at cloudless sky. A mixture (3'T4(l;]-ethofumesate, with a
radiochemical purity of 98%, and unlabelled ethofgate, with a chemical purity of 99.9% W/W, wasduse
Nine samples of 50 mg as/l, two samples of 10 mf asd one sample of double distilled water were
continuously irradiated in quartz cuvettes for Blts. Test solutions and double distilled waterenagpt in the
dark for 71 hours. The temperature in the irradia@lutions were kept at 2£@.8°C and in the dark samples at
26.5t1.6°C. Aliquots of 200 uL were withdrawn after 2.0, 4800, 23, 30, 50 and 71 hours from the irradiated
cuvettes and after 0.0, 30 and 71 hours from thettes kept in the dark. The samples were analysed
HPLC/UV (230 nm) to determine the rate of reaction.

Additionally, for the determination of material bate analysis was carried out by HPLC coupled wiffow
through radioactivity detector. The aim was to deiae the rate of photolysis and the quantum yieid
ethofumesate. The calculated quantum yield wafdurised to calculate environmental aqueous Halfalith

the computer program GCSOLAR.
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Results
Transformation was only observed in the irradiaanhples, which indicates that ethofumesate wasftvtemed
by photolysis. The half-lives were calculated adawy to first order reaction:

50 ppm:1 %=31h

10 ppm: 3 =28h
These half-lives correspond to a continuos irdatiacoupled with a 3-5 fold intensity compared natural
sunlight (290-320 nm). Considering this, half-lifeas calculated by the investigator to be 8-13 dayder
natural conditions.

The results from the material balance showed omaé meak in the analysis by HPLC. The recovery of
radioactivity was about 100% after 30 hours ofdiation. Thereafter, the recovery decreased to 88%e end

of the test. The decrease was accounted to resuit §econdary reactions, but was not possible pdaax
Standards of four possible metabolites, NC 8493,968Q7, NC 10458 and NC 1790 were used to identidy t
peak detected in the HPLC chromatogram, but it nesisdentical to any of these. The radioactive peafty in
the HPLC chromatogram, which amounted=tt1% of the applied activity after 71 hours of illumation, was
not identified. It was concluded that the peak pl¥ contained non-specific polar products. No oftreducts

were detected.

The quantum yieldp, was calculated from the rate of initial transfatimn of ethofumesate under well defined

irradiation conditions and the UV-spectrum of thbstance.

® = 9.5410°2

Table 8-143: GCSOLAR estimated environmental halfives of ethofumesate in days

Latitude 20°N 40°N 60°N

Season days days days
spring 41 60 120
summer 37 43 62
fall 53 111 560

Comments RMS

The study was conducted in agreement to US EPA &lioe]l Subdivision N, § 161-2 (1982) and was well

performed and reported. The estimated range of@emviental aqueous photolysis half-lives of ethofsate in
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Europe (40-6EN) under summer conditions are approximately 37dé8s according to the used computer
program GCSOLAR:.In this study, 41% of the radioadist remain unidentified, the study is not valid.

Reference: DETERMINATION OF THE DIRECT PHOTOTRANSFORMATION OF  14C-
ETHOFUMESATE IN A BUFFERED MEDIUM AT PH4

Notifier: Taskforce

Author(s), year: Knoch, E.; 1994

Report/Doc. number: A87609 / W 509-1 / M-161541101-

Guideline(s): BBA: 1V, 6-1; OECD

GLP: yes

Deviations:

Validity: Not valid

Status: Previous evaluation in DAR for original el / baseline dossier.

Study summary based on previous draft assessnymnt re

Materials and Methods

A photolysis test was performed on a buffered smiupH 4 solution) of approximately 7.0 and 7.6 mg
ethofumesate/L with acetone (1% concentration) a®-golvent. For the irradiation a Heraeus Sun@RS
accelerated exposure machine with 1.8 kW Xenondrsuand 290 nm UV-filter was used (max. irradian6& 7
W/m2). The system was equipped with a thermostsémaple tablet to achieve a constant temperatu2® 6C

+ 2 °C for the samples during irradiation.

Comments RMS

As highlighted during the previous evaluation, aocet is not suitable as a co-solvent as it acts as a
photosensitiser and may, therefore, strongly imtgethe photolytic half-life of the compound. Tlesults from

these measurements are not used for further assessm
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Reference: TECHNICAL ETHOFUMESATE: DETERMINATION OF PHYSICO-
CHEMICAL PROPERTIES

Notifier: Taskforce

Author(s), year:

Report/Doc. number:

Guideline(s):

GLP:
Deviations:
Validity:
Status:

Howarth, R.; Tremain, S. P.; BatttlA. J.;1991

A87526 / C 500-1 / M-161417101-

For the hydrolysis part OECD 111
For the photostability study: EPA, Pesticide assess Guidelines, Subdivision N,
Chemistry: Environmental fate
For the auto-flammability study: The Official Joatrof the European Communities,
L251, Vol 27, 19 September 1984.

yes

Valid

Previous evaluation in DAR for original el / baseline dossier.

Study summary based on previous draft assessnynt re

Materials and Methods

A hydrolysis test was carried out in accordancenv@ECD 111 with ethofumesate technical (purity %08

wiw).

Result:

Ethofumesate is stable to hydrolysis at pH 4, 7%atl50C during a test period of 5 days.

Comments RMS

The study shows that ethofumesate is hydrolyticstéyle.

The photodegradation part of the study is supetsbgienew aqueous photolysis studies by both natifie
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Reference: Aqueous photolysis (14C)-ethofumesate

Notifier: Taskforce

Author(s), year: Keirs, D. C.; 2000

Report/Doc. number: C009667 / M-199018-01-1

Guideline(s): SETAC: Proc. Env. Fate & Ecotox. (399

GLP: yes

Deviations:

Validity: Valid (quantum yield determination part)

Status: Previous evaluation in DAR for original epgal / baseline dossier.

Study summary based on previous draft assessnport re

Materials and methods

An aqueous photolysis study in accordance withSEFAC guideline (1995) was conducted with [Benzene
ring-U-'‘]-ethofumesate (specific activity and radiochemiaetivity were 214 u@ing* and 98%, respectively,
and ethofumesate chemical purity was 99.9% w/wi Jtndy was conducted witha  p-

nitroacetophenone/pyridine actinometer.

Results
A quantum yield of 1.92 x IDmolecules degraded per photon absorbed was detimi

Comments RMS
Study is of acceptable quality and the quantumdyiellue (1,92 x 16 molecules degraded/photon absorbed)
can be used for further calculations. The photoaldafion part of the study is superseded by two siemties
provided by the notifiers as it was characterizgdubnknown radioactivity of up to 18% in the irracid

samples.

Reference: PR94/023 - Ethofumesate - Direct phototransformatio in water
Notifier: Taskforce

Author(s), year: Schneider, E.;1994

Report/Doc. number: M-468470-01-1

Guideline(s): OECD 316 — Draft (1980)

GLP: yes

Deviations:

Validity: Not valid

Status: Previous evaluation in DAR for original eppal / baseline dossier.

Study summary based on previous draft assessnport re
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Materials and Methods

A direct photolysis study was carried out on etihodégate, chemical purity 99.4%, according to a db&CD
guideline (1990), prepared by Umweltbundesamt BeHRG. The test was carried out in a "merry gndiu
photolysis apparatus, using 1 cm quartz cuvettesmécury arc lamp (Philips MSR 575) producing a
polychromatic light was used. The light intensitieshe region 290 to 380 nm was judged by the stigators

to be comparable with the energy distribution afligit The test was carried out on an ethofumesaliation
containing 50.1 mg as/L (1% methanol). Seven case#tere prepared, of which six were irradiated @melwas
kept as a control in the dark. Samples were taken @, 2 h, 3 h, 4 h, 5 h 45 min (2 samples) aid30 min.
The control was stored for 7 h 30 min. After 7 h r8h 81% of the applied ethofumesate remained @ th
irradiated sample and 99% remained in the confrolactinometer test was performed using a potas$uriz

oxylate actinometer to determine the number of @®generated by seconds by the photolysis system.

Results

The photolysis rate of ethofumesate was 1.17E-OB(Inidsec). The mean photolysis half-life of ethofumesat
was determined to 4.6 days on a whole year baswr@ing to Frank/Klopfer. The photolytic half-lifler the
month May was calculated to be 2.6 days. Quantuwtd yivas calculated using the photolysis rate amal to

absorbed light intensity at the wavelengths 290-800(2.63° P/(cn? [s). The calculated value of the quantum
yield, ®, was 0.270.

Comments RMS

Both notifiers argued that the quality of the stislyot sufficient and that a new study - which ldoaiso target
degradation products of ethofumesate — would segderthis study. We accept this position, especkmiyause

no degradation products were identified in thiglgtuFor instance, in the last sample (after 7.5$)081.4% of

the applied radioactivity were identified as etho@sate, the rest was not addressed.

Reference: [Phenyl-UL-14C]Ethofumesate: Phototransformation inwater
Notifier: Taskforce

Author(s), year: Weuthen, M.; Stupp, H. P.;2013

Report/Doc. number: EnSa-12-0228 / M-453458-01-1

Guideline(s): OECD 316

US EPA OCSPP Test Guideline No. 835.2240
Japanese MAFF New Test Guidelines Annex No. 2-6-2;

GLP: yes
Deviations:

Validity: Valid
Status: New study

MATERIALS AND METHODS
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Materials :
Test Material : [Phenyl-ULC]Ethofumesate
Specific activity: 3.78 MBg/mg

Test system :
Sterile phosphate buffer solution (pH 7), 10 mM

Methods :

Study design :

The photochemical reaction was studied in aqueoligien. Samples were continuously exposed to amen
lamp with < 290 nm cut-off filter (Suntest equiprtjedor 10 days equivalent to e.g. 34 days under
environmental conditions (Phoenix, Arizona, USA)r Eomparison, control samples were incubatederdtrk.
The individual test vessels for irradiated and dsaknples contained 10 mL of test solution. Thediated
vessels were individually connected to traps far tlollection of C@ and organic volatiles while the dark

control samples were closed with glass stoppers.

Experimental Conditions :

The photochemical reaction was studied in a stphigsphate buffer solution (pH 7) at 25 + 2 °C andnitial
nominal concentration of 1 mg/L. Samples were catusly exposed to a xenon lamp with < 290 nm ¢fut-o
filter (Suntest equipment) for 10 days equivalemte.g. 34 days under environmental conditions €Rhg

Arizona, USA). For comparison, control samples weoabated in the dark.

Sampling :
Test solutions were analyzed 0, 1, 2, 3, 7, 9 @nhdals after application

Analytical Procedures :

Test solutions were analyzed in duplicate 0, B, Z, 9 and 10 days after application by LSC anénsed phase
HPLC with radio-detection to determine the degrimiatof [phenyl-UL*“C]Ethofumesate as well as the
formation and decline of transformation productepfRsentative samples were additionally analyzetithe
result was confirmed with a second separation nie(R&LC). The test item in the stock solution waanitified

by spectroscopic methods.
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RESULT AND DISCUSSION

Mass balance and distribution of radioactivity:

Table 8-144: Distribution of residues in % of AR inirradiated samples

Sampling Times [days]
Environment? |0 3 7 10 24 31 34
Compound Experiment 0 1 2 3 7 9 10
Ethofumesate Mean 100.0 96.1 95.9 88.5 73.5 68.8| .2 64
A Mean n.d. 0.4 0.9 1.4 2.9 3.9 4.3
B Mean n.d. 0.3 n.d. n.d. n.d. n.d. n.d.
C Mean n.d. 0.3 0.5 0.9 n.d. 1.2 n.d.
D Mean n.d. 2.7 4.1 5.2 4.9 4.7 4.2
E Mean n.d. n.d. 0.5 1.3 2.7 3.9 4.5
F Mean n.d. n.d. 0.5 1.1 1.4 2.5 2.8
G Mean n.d. n.d. 0.3 0.9 1.5 2.2 2.6
H Mean n.d. n.d. 0.3 0.4 n.d. 0.9 n.d.
| Mean n.d. n.d. n.d. n.d. 3.6 3.5 5.9
J Mean n.d. n.d. n.d. n.d. 1.7 2.3 2.7
K Mean n.d. n.d. n.d. n.d. 1.0 1.1 1.2
L Mean n.d. n.d. n.d. n.d. 0.9 0.9 2.0
M Mean n.d. n.d. n.d. n.d. 1.0 0.8 2.2
N Mean n.d. n.d. n.d. n.d. 0.9 0.8 n.d.
(@] Mean n.d. n.d. n.d. n.d. n.d. 0.6 1.4
P Mean n.d. n.d. n.d. n.d. n.d. 0.7 n.d.
Q Mean n.d. n.d. n.d. n.d. n.d. 0.6 n.d.
R Mean n.d. n.d. n.d. n.d. n.d. 0.6 n.d.
Total? Mean 100.0 99.3 102.7 99.5 95.5 96.3 94.4
“co, Mean n.a. 0.2 0.2 0.7 3.3 3.8 5.4
Volatile organics| Mean n.a. 0.0 0.1 0.1 0.1 0.1 0.1
OTA)"};"" FECOVETY | Mean 100.0 | 99.6 103.0 | 1002 | 989 100.2|  100.2
n.d.: not detected
Y Irradiation equivalent to environmental conditionshoenix, Arizona, USA
2 values were taken from Material Balance
Table 8-145: Distribution of residues in % of AR innon-irradiated samples
Sampling Times [days]
Compound Experiment | O 1 2 3 7 9 10
Ethofumesate Mean 100.0 99.5 103.5 100.5 100.1 99.6 100,
Total recovery % | Mean 100.0 99.5 103.5 100.5 100.1 99.6 100,
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Non-extractable and Extractable Residues :

The test was performed in aqueous solution. Albess were extractable.

Mineralization:
Mineralization was at maximum 5.4% of applied radiivity in the irradiated samples. The mineral@atwas

not determined in dark samples.

Transformation of Test material and Transformafwaducts :

In the test solutions of the irradiated test systetine amounts of [phenyl-Ut'C] Ethofumesate declined from
100.0% at time zero to 64.2% of AR after 10 daysanftinuous irradiation. No degradation was deteateder
dark conditions.

Under irradiated conditions a multitude of transfation products was detected in the test solutiortsall of
them were characterized according to their retentimes. The maximum amount of a single transfoionat
product was 5.9% of AR (I, DAT-10). Due to the lcamounts of each single transformation product,

identification procedures for transformation produeere not performed.

Table 8-146: Result synopsis

Test medium Sterile aqueous buffer solution at pH 7
Source of irradiation Xenon lamp with cut-off filter < 290 nm
Experimental DTso / DTeo [days] in Suntest® 156/51.8

Environmental DTso [days]: Phoenix, Arizona, USA |53.2

Environmental DTsp [days]: Tokyo, Japan 112.9

Dark control DTsp / DTeo [days] 718.9/2388.2

Net Experimental DTso [days]" 16.0

Transformation products

a) Numerous minor transformation products in
solution (Maximum of a single product: 5.9% of

- Exposure to light AR, DAT-10)
b) Max. 5.4% of CO2, DAT-10
- Dark None

) Calculated from net rate constant (rate constant of irradiated samples — rate constant of dark samples

Conclusion :

A multitude of minor metabolites are formed undeadiated conditions.

Comments RMS
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The study shows that phototransformation of [phédiyi**C]Ethofumesate in water systems is a relevant
process. A multitude of minor metabolites are falnmder irradiated conditions. Among these met&m|

compound | occurs at >5%AR at study end.
The study is acceptable.
The relevant endpoints are:

Experimental DT50 15.6d
Environmental DT50 53.2d (Phoenix, Arizona, USA)

Reference: Ethofumesate: Assessment of the environmental hdlife of the direct photo-

degradation in water

Notifier: Taskforce

Author(s), year: Hellpointner, E.; 2013

Report/Doc. number: EnSa-13-0355 / M-461408-01-1

Guideline(s): COMMISSION REGULATION (EU) No 283/281 Data requirements for active

substances, in accordance with Regulation (EC) NxY/2009 of the European Parliament
OECD Test Guideline 101, 1981
OECD Test Guideline 316, 2008

GLP: yes
Deviations:

Validity: Valid
Status: New study

MATERIALS AND METHODS

Materials :
Test Material : ethofumesate
Certificate No. : AZ 16166

Test system :

The test substance was dissolved in pure wateB (28/L)

Methods :
The UV-VIS absorption properties of ethofumesateensharacterized by the extinction in steps of 1from
200 — 800 nm.

The environmental half live was calculated using tlifferent models :
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The arithmetic model developed by Zepp and Clitewnal for a transfer of laboratory data concernimg direct
photo-transformation in water to field conditioi$ie model estimates on the basis of a clear surskyewith
no influence of clouds. The half-lives calculathdrefore may be regarded as minimum half-lives dejpg on

frequency and extent of cover of sky by clouds.

In contrast to the model approach by Zepp and Ctime arithmetic model developed by Frank and Kifsep

considers the influence of clouded sky for theaadCentral Europe, i.e. Germany.

RESULT AND DISCUSSION

The absorption spectrum of ethofumesate in puremsitows two absorption maxima at 225 rnF (6527 L
mol-1 cm-1) and at 278 nma € 2427 L mol-1 cm-1).

No absorption was measured from 306 to 800 nm. efbies, the overlap with the environmentally relevan
range of wavelength is weak, and significant lighsorption ends at 306 nm witkk 10 L mol-1 cm-1, already.
The molar extinction coefficieng) at 295 nm is 144 L mol-1 cm-1. Since the old afftwavelength for the
tiered evaluation of photo-transformation in the Bds 290 nm, this value with= 744 L mol-1 cm-1 was
calculated.

Based on the known quantum yield ®f= 0.0001 and the molar extinction coefficientsedetined for the

wavelengths of 297.5 to 305 nm, environmental ledfs were calculated:

Table 8-147: Environmental half-lives calculatedading to Zepp & Cline

Environmental DT 5 of Direct Photo-Transformation
Season

of Ethofumesate in Pure Water

30" degree lat. 48 degree lat. 58 degree lat. 68 degree lat.
Spring > 1 year > 1 year > 1 year > 1 year
Summer > 1 year > 1 year > 1 year > 1 year
Fall > 1 year > 1 year > 1 year > 1 year
Winter > 1 year > 1 year > 1 year > 1 year

Marginal conditions: pure surface water at 0-5 captt, 10th degree longitude, clear sky, typical ngezo
concentrations in the atmosphere, half-lives irdesgt over the entire day.

The column of the 50th degree of latitude is markess relevant to the conditions of Central Europe

Table 8-148: Environmental half-lives calculatedading to Frank & Kloepffer

. Environmental DT 5, of Direct Photo-Transformation
Month Photolysis Constant of Ethofumesate in Pure Water
[1/sec] Minimum Mean Maximum
April 0.922 x 10" > 1 year > 1 year > 1 year
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May 0.183 x 10° > 1 year > 1 year > 1 year
June 0.272 x 16 > 1 year > 1 year > 1 year
July 0.280 x 16° > 1 year > 1 year > 1 year
August 0.243 x 1% > 1 year > 1 year > 1 year
September | 0.936 x T > 1 year > 1 year > 1 year
October 0.247 x 18 > 1 year > 1 year > 1 year

(50th degree lat.), no contribution of another masrbimolecular elimination process.
Minimum = clear sky

Maximum = clouded sky

Conclusion:
From this investigation it is evident that diretiopo-transformation of ethofumesate in water dagscantribute

significantly to the elimination of this compoun@ the environment.

Comments RMS

The study shows that the environmental half-lifievant to Central Europe is above 1 year and thetefore

photochemical degradation of ethofumesate might @lainor role under such conditions. The studyaigd.

Reference: Photodegradation of [14C]Ethofumesate in Water, Basd on the OECD 316 Direct
Photolysis Guideline Tier Il — Generation and Charaterization of Photoproducts
Notifier: UPL

Author(s), year: Peizhi, L.; 2013
Report/Doc. number: 13485.6132
Guideline(s): OECD 316
GLP: yes

Deviations:

Validity: Valid

Status: New study

I. MATERIALS AND METHODS

A. MATERIALS
1. Test Material: [*C U-ring]Ethofumesate
Lot No.: 11BLYO014
RadiochemicalPurity: > 98%
Specific activity: 55 mCi/mmol (426,476 dpm/ug)

2. Test material (reference): Ethofumesate
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Synonym: PESTANAL®
Batch No.: SZE6128X
CAS No.: 26225-79-6
Purity: 99.5%
Expiry Date: 8 May 2013

2. Test material (reference): NC8493 (a metabolite of Ethofumesate)

Chemical Name: 2,3-dihydro-2-hydroxy-3,3-dimethyl benzofuran-5ngethanesulphonate
Batch No.: EEP/VMV 358A

CAS No.: 26322-82-7

Purity: 99.8%

Expiry Date: 11 May 2012

B. STUDY DESIGN
1. Experimental conditions

Test samples were prepared by placing 5.0 mL oilesteurified reagent water in each of the ten 7-quartz
photolysis tubes for each test substance. A 284idua of the secondary radiolabelled stock solutigas
added to each tube and tube was closed with destap. Light samples were continuously irradiaiader the
Suntest sunlight simulator with a xenon arc lampiciv had been filtered to remove wavelengths leas 290
nm. Samples were irradiated continuously for ug ttays at 25 + 1°C and analysed at 0 hours and &fig 8

and 12 hours of irradiation. Additional sampleseviaken after 1 and 2 days of irradiation.

The Ethofumesate test solution was scanned from@B800 nm in order to determine absorbance atogpiate

wavelength intervals to calculate the direct pheisl rate constant.
2. Description of analytical procedures

At selected time intervals, samples were analysedity by LSC and by HPLC/RAM to determine theaeery

and distribution of radioactivity in the solution.
II. RESULTS AND DISCUSSION
A. MASS BALANCE

Recoveries of applied radioactivity ranged from7826 to 99.30%. Negligible quantities of volatileganic

compounds were detected.

B. FINDINGS
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The average amount of*C]Ethofumesate declined in sterile water irradiasadhples from 97.25% AR at 0

hours to 41.27% AR after 12 hours of irradiatiothdumesate was photodegraded to numerous photogisod
and one significant photoproduct was detected, &bmge 1 (13.5 minutes), first detected at 2 hotrana
average of 1% AR and increased to a maximum of28.BR at 12 hours. Several minor regions of radio@gt
were observed and were less than 5% AR and thereior considered further. The HPLC fractionation an
further analysis of Degradate 1 by TLC showed ihedntains at least six components. The proposalécular

structure for the major component of this mixturasv2,3,5-trihydroxy-4-(1-hydroxyethyl)-hexanediaizid.

Table 8-149: Distribution of radioactivity in the irradiated sterile water samples treated with

(14C)ethofumesate as percent of applied radioactiyi and as concentration

(**C)Ethofumesatd  Deg-1 Deg-2 Deg-3
Time ~ 18.3-min ~13.5-min| ~15.2-min| ~ 16.9-min| Othersin | Total (% Total Conc.
(hours) % AR % AR % AR %AR |AQ (% AR)| AR) (ug/mL)
0 96.98 ND 1 ND 0.78 98.76 10.2
0 94.53 ND 0.73 ND 1.04 99.3 10.26
Average 97.25 ND 0.87 ND 0.91 99.03 10.23
2 83.68 1.06 1.89 4.63 5.97 97.22 10.05
2 85.7 0.94 1.54 2.75 7.41 98.34 10.16
Average 84.69 1 1.72 3.69 6.69 97.78 10.1
4 73.28 3.69 3.03 4.89 12.96 97.85 10.11
4 77.68 2.44 1.74 4.99 11.41 98.26 10.15
Average 75.48 3.06 2.39 4,94 12.18 98.05 10.13
8 55.78 6.47 3.37 3.89 26.82 96.34 9.95
8 55.97 7.17 4.19 5.09 25.46 97.88 10.11
Average 55.87 6.82 3.78 4.49 26.14 97.11 10.03
12 39.31 9.18 4.63 4.03 34.63 91.77 9.48
12 43.22 9.97 4.84 4.04 32.23 94.29 9.74
Average 41.27 9.57 4.74 4.03 33.43 93.03 9.61
lll. CONCLUSION

The study demonstrated that Ethofumesate degradieklyy by photolysis in sterile water at 25 + 1°C.
Ethofumesate was photodegraded to numerous phatepoand one significant photoproduct was detected
Degradate 1, peaking with a maximum of 9.57% AR2ahours. The HPLC fractionation and further analp§
Degradate 1 by TLC showed that it contains at Iséstcomponents. The proposed structure for theomaj

component of this mixture was 2,3,5-trihydroxy-4kildroxyethyl)-hexanedioic acid.

Comment RMS

The study shows that a multitude of minor metabsldre formed under irradiated conditions.

One of the degradates (Degradate 1) occurs at 9abf&¥12 hours. The HPLC fractionation and furthealysis
of Degradate 1 by TLC showed that it contains astisix components. The proposed molecular strei¢turthe
major component of this mixture was 2,3,5-trihydraix(1-hydroxyethyl)-hexanedioic acid.

The study is valid.
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B.8.2.2.2.Indirect photochemical degradation

Reference: Aqueous Photolysis in Natural Water [14C]-Ethofumeate
Notifier: Taskforce

Author(s), year: Roohi, A.; Doble, M.;2004

Report/Doc. number: C036311 / M-220409-01-1

Guideline(s): JMAF: 13 Seisan No. 3186, Oct 2006;2, June 26, 2001
GLP: yes

Deviations:

Validity: Valid

Status: New study

MATERIALS AND METHODS

Materials :
Test Material : [Phenyl-UL*C]Ethofumesate
Specific activity: 2.37 GBg/mmol (8.28 MBg/mg)

Test system :

Natural water from Boarded Barns Pond, Ongar, E4dKx sterile conditions.

Methods :

Study design

The study was conducted under sterile condition85at: 2 °C, with continuous illumination under fidial
sunlight for a period of 7 days. The artificial ght was provided by a xenon arc lamp with filtéoscut off
radiation below 290 nm. The 7 day irradiation périgas equivalent to 34.2 days natural spring shhlas
defined in the relevant Japanese guidelines. Thilirtoncentration was 1.0 mg/L with 0.5% acetolst
present as co-solvent. A set 6i]Ethofumesate treated flasks were kept in the daks + 1 °C for the same

study period.

The water was sterilized by filtration and re-aedaby pumping air through a sterile filter connddie a sterile
Pasteur pipette which was placed in the bottle atew For irradiated samples sterile natural wetes placed
into glass photolysis vessels, each with a threadgdcontaining a quartz window. A Heraeus Suri#ss+
was used equipped with a filter which cut off rdidia below 290 nm. Each photolysis vessel had bt and an
outlet to allow moist, sterile, carbon-dioxide fraie to be pumped across the solution surface. tAylene trap
followed by two 2 M KOH traps were used to captare/ volatiles liberated. The design used for thae-no

irradiated samples was very similar but with adschp instead of the cap containing a quartz window

Sampling
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After application test solutions were analyzedrafte4, 24, 28, 48 and 72 hours (single sampled)2f) 144

(irradiated only) and 168 hours (duplicate samples)

Analytical Procedures :
Test solutions were analyzed by LSC and reverseakeptHPLC with radio-detection to determine the
degradation of [phenyl-ULC]Ethofumesate as well as the formation and dedingansformation products.

Representative samples were additionally analygespbctroscopic methods.
RESULT AND DISCUSSION

Mass balance and distribution of radioactivity:

Table 8-150: Distribution of residues in % of ARiiradiated samples

Sampling Times [hours]
Compound 0 4 24 28 48 72 96 144 168
Ethofumesate 96.18 9291 80.91 84.p8 72|85 61.52 .212F 19.03| 15.56

Sum of individual
unknown

2.05 4.44 19.27) 16.50 24.32 35.86 66.82 73|63 77.05
(n>50)
< 7%
Volatile traps n.a. n.a. 0.01 0.0( 0.08 0.22 0.y8 .191| 1.46

Total recovery % | 98.22 | 97.99| 100.8 101.15 97.69 97.66 95117 94.16 .3894

n.a.: not analyzed
D At the final time-point the number of these mifianknows” exceeded 50 in total.

2 Values were taken from Material Balance includiegtonitrile rinse (<1%)

Table 8-151: Distribution of residues in % of ARran-irradiated samples

Sampling Times [hours]
Compound 0 24 48 72 96 168
Ethofumesate 98.87 97.27 98.58 98.31 96.61 98.74
Sum ofindividual | 3¢ 1.12 1.63 1.69 1.56 1.36
unknown (n=2)
Volatile traps 0.01 0.01 0.01 0.01 0.01 0.01
Total recovery %’ 101.22 99.17 100.82 100.55 98.70 100.63

n.a.: not analyzed

Y Values were taken from Material Balance includimgtonitrile rinse (< 1%)

Non-extractable and Extractable Residues:

The test was performed in agqueous solution. Aldress were extractable.

320



Ethofumesate Volume 3 — B.8 (AS)

Mineralization/Volatiles:
The sum of volatiles was at maximum 1.5% (mean uglidates) of applied radioactivity in the irracidt

samples. The mineralization was not determinechik damples.

Transformation of Test material and Transformatinoducts: Analysis of the irradiated samples by GPL
showed that Ethofumesate declined from ca. 96%eapplied radioactivity at time zero to 15% at day

A multitude of peaks or zones were formed and detdtby HPLC These peaks or zones were either not
identified or only tentatively identified. The maxim of an individual peak or zone was 7.0 % ofdpplied
radioactivity. The number of minor degradates ia ifiadiated samples increased as the study pisegesnd
the level of ethofumesate declined. By day 7, ntbea 50 individual components of widely varying qrities
were detected. The majority of these minor degesdakere present at less than 1% of applied radvitsict

The number of minor degradates in the irradiatedpdas increased as the study progressed and tekdév
ethofumesate declined. By day 7, more than 50 iddal components of widely varying polarities were
detected. The majority of these minor degradatee weesent at less than 1% of applied radioactivity
Conclusion:

It is considered that phototransformation of [pHely- **C]Ethofumesate in water systems is a contributor to
the elimination of Ethofumesate from the aqueousrenment. A multitude of minor metabolites arerfed

under irradiated conditions.

Comments RMS
The study shows, that phototransformation of [ph&Hy-“C] Ethofumesate in water systems is a contribwtor t
the elimination of Ethofumesate from the aqueousrenment. A multitude of minor metabolites arerfmd

under irradiated conditions, two of them occur 3#AR.

The study is acceptable.
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B.8.2.3.Route and rate of biological degradation in aquatisystems

B.8.2.3.1Ready biodegradability”

Reference: READY BIODEGRADABILITY: 28 DAYS CLOSED BOTTLE TEST WITH
ETHOFUMESATE

Notifier: Taskforce

Author(s), year: Bogers, M.;1993

Report/Doc. number: A87607 / W 507-1 / M-161538101-

Guideline(s): OECD 301D
EU 84/449

GLP: yes

Deviations:

Validity: Valid

Status: Previous evaluation in DAR for original el / baseline dossier.

Study summary based on previous draft assessnynt re

Materials and Methods

A ready biodegradability test of ethofumesate wasied out according to OECD Guidelines 301D: "Read
Biodegradability: Closed Bottle Test" (1981). Tharity of ethofumesate was97%. The test was carried out
with a filtered and aerated inoculum from a muratipewage treatment plant (secondary effluent).t€sewas
carried out at ethofumesate concentrations (nonafdl and 3 mg/L test solution. The following sidns were
used as oxygen controls: test medium (Milliporetawvat+ nutrients) without inoculum, test medium with
inoculum, 2 mg sodium acetate/L with inoculum (asifive control) and finally 2 mg/L sodium acetatd mg
ethofumesate/L with inoculum (as inhibition conjralhe test was carried out at#20C and test bottles were

withdrawn for G determination with an oxygen electrode after 0,%and 28 days.

Results
Theoretical oxygen demand (ThOD) for ethofumesateaiculated to 1.84 mg A and for sodium acetate

0.781 mg G/l

Table 8-152: BOD (mg Q /L) for ethofumesate, positive control and inhibitbn control, related to

the inoculum control after 28 days incubation at 2€C.

Test substance O, consumption, mg/L| % of ThOD degraded
(28 days) (28 days)
Ethofumesate 1 mg/L -0.26 -14
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Ethofumesate 3 mg/L -0.23 -4
Sodium acetate 2 mg/L (positive control) 1.01 65
Sodium acetate 2 mg/L + ethofumesate 1 mg/L 0.94 -

Comments RMS

The study is acceptable.

The test is shortly described but seems to have bagied according to the mentioned OECD Guidelirtee

results indicate that ethofumesate is not readdgédgradable.

Reference: DETERMINATION OF BIOCHEMICAL AND CHEMICAL OXYGEN DE  MAND
OF ETHOFUMESATE DISPERSED IN WATER

Notifier: Taskforce

Author(s), year: Wuethrich, V.;1993

Report/Doc. number: A87608 / W 508-1 / M-161539101-

Guideline(s): DIN: 38409, H-41; EU (=EEC): 79/8%hnex V, Part C, Sect. C.5 + C.6

GLP: yes

Deviations:

Validity: Valid

Status: Previous evaluation in DAR for original eppal / baseline dossier.

Study summary based on previous draft assessnymnt re

Materials and Methods

The biological and chemical demand, B&nd COD, respectively, of ethofumesate were deierd at RCC,

Itingen, Switzerland. The tested batch of ethofuatesad a chemical purity 0£97%. The BOD-test was
carried out using inoculum from domestic waste-watehich after washing and filtering contained 4y
matter per litre, mixed with S6rensen buffer sant{(pH 7). The test flasks were incubated in a BAMAT
D12 (Voith GmbH), which determine the generated amaf CG, evolved at the consumption obOControl

solutions were test medium and test medium + inoaul0.2 g/L test solution) Three test flasks with3l 10.3
and 10.2 mg ethofumesate/250 test medium + 50 mgulom, were incubated together with the mentioned
controls and the positive controls of 50 mg D(+)alse- and 50 mg Sodium-L-glutaminate/250 mL test
medium (both with 50 mg inoculum) in the test ajas for 5 days at 20+1°C. There was no descrigifahe
COD method used.

Results
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COD of ethofumesate was determined to be 157.3 pifj0D mg ethofumesate. In two of the BOD-flasks with
ethofumesate no GOwas evolved after 5 days of incubation. In thedtfiask BOD was determined to 4.9 mg
0,/100 mg ethofumesate. The calculated BOD of therobsubstances were 54. 8 and 55.3 mg/100 mg

D(+)Glucose and Sodium-L-glutaminate, respectively.
Based on the calculated average BOD-value of ethesate the BOD/COD ratio is:
BOD 1.6

= = 0.010
COD 157.3

Comments RMS

The study is acceptable. The low BOD:COD ratio .6fl0ndicates that ethofumesate is not biologicakigised

when related to its chemical oxygen demand.

Reference: ASSESSMENT OF READY BIODEGRADABILITY OF ETHOFUMESAT E
Notifier: Taskforce

Author(s), year: Douglas, M. T.; Sewell, I. G.;1989

Report/Doc. number: A83351 / M-155620-01-1

Guideline(s): OECD 301D

GLP: yes

Deviations:

Validity: Valid

Status: Previous evaluation in DAR for original eppal / baseline dossier.

Study summary based on previous draft assessnport re

Materials and Methods

The test was carried out according to OECD GuidsliB01D, the ready biodegradability closed bott$t. tThe
chemical purity of ethofumesate was 99.9%. Sodi@nzbate (gH5.COOH) and aniline (Hs5.NH2) were
used as reference substances. Activated sluddbefdest was taken from a sewage plant treatingopneantly
domestic sewage. The following solutions were test@n-inoculated dilution water, inoculated ditutiwater,
inoculated dilution water and filter paper, andethdifferent inoculated samples: 3 mg/L ethofumegsatmg/L
sodium benzoate and 2 mg/L aniline. The solutioasewvilled on dark BOD bottles and kept in a watath at
20+1°C. Duplicate bottles were withdrawn after 0, 5,datfl 28 days. The free oxygen content was determined

and degradation expressed as % of ThOD{\Nfas calculated for ethofumesate and the refersulstances.
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Results

Table 8-153: @ depletion (mg O/l) and degradation (% of ThOD) after 28 days

Substance ®depletion Degradation
(mg O/l) (% of ThOD)
Ethofumesate (3 mg/l) 0.575 10
Sodium benzoate (3 mg/l) 4.40 88
Aniline (2 mg/l) 4.17 68

Comments RMS

The study is acceptable.

The results indicate that ethofumesate is not hgaidegradable.

B.8.2.3.2.Aerobic mineralisation in surface water

Reference: [*“C]Ethofumesate — Aerobic Mineralisation in SurfaceWater
Noatifier: UPL/Agrichem

Author(s), year: Caviezel, A., 2013

Report/Doc. number: 20130080

Guideline(s): OECD 309

GLP: Yes

Deviations:

Validity: Valid

Status: New study

Justification: New data requirement

I MATERIALS AND METHODS

A. MATERIALS
1. Test Material: [“C]Ethofumesate
Batch No.: 7350CDB001-1

Radiochemical Purity: 98.7%

Specific Radioactivity: 2.80 MBg/mg

2. Test Material: Ethofumesate
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CAS No.:
Batch No.:

Purity:

3. Reference Material:
Batch No.:
Radiochemical Purity:

Specific Radioactivity:

4. Test system:

Water was freshly sampled from the pond from Fridsgher on July 16, 2013. After one day of

26225-79-6
SZBB091XV

99.6%

[*C(U)]Benzoic Acid
121214
>99%

125 mCi/mmol (37.87 MBg/mg)

acclimation, the water was passed through a 0.smeve.

Table 8-154: Physiochemical parameters of the vatstiem

The test was performed using surface water witlsediment (pelagic test).

System

Froschweiher

Water parameters measured at field sampling:

Temperature [°C] 22.0
pH (water) 7.68
Oxygen concentration [mg/L] 4.5
Redox potential (§~  [mV] 329
Sampling depth [cm] 0-20
Colour Brown

Turbidity/Visibility

Approx. 15 cm

Water parameters measured post-handling:

TOC [mg/L] 6.60
DOC [mg/L] 5.53
BOD <4.00
Nitrate [mg/L] 0.97
Nitrite [mg/L] <0.82
Ammonium [mg/L] 0.16
Orthophosphate [mg/L] 1.30
N total [mg/L] 1.15
P total [mg/L] 0.42

* The measured potential was corrected to Eh éduiadsird hydrogen electrode by adding 211 mV
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B. STUDY DESIGN
1. Experimental conditions

The study was performed in an open gas-flow-thresyggtem consisting of 300 mL Erlenmeyer flasks each

containing 100 mL of surface water. The flasks gitinfface water were equilibrated for less thanweek.

Samples were incubated in the dark at a temperafu?2é.1 + 0.1°C under aerobic conditions. Eackkflevas
aerated with moistened air. The samples were aootisly and gently stirred to maintain particles amidro-
organisms in suspension. After treatment, samm@esept for those taken immediately after treatmieat,day
0) were connected to a volatile trapping systemipgepd with two absorption traps, one containingykethe
glycol and the other 2N NaOH (in this sequencejap organic volatiles andCO,, respectively. Another set of

samples (high dose) were maintained under statiisaditions.

Two untreated control samples were used to meggwsico-chemical parameters during the test. Iritiahd

two samples were treated wit€-U]benzoic acid in order to test the microbialivtt of the test water.
2. Sampling

Samples (duplicates for the high and low dose andles samples for the sterilised systems) were ntake
immediately after treatment (day 0) and after 7,24 28, 42 and 62 days of incubation. Single dasnpeated

with the reference test iterlf€(U)]benzoic acid were taken for analysis aftend &4 days.

Trapping solutions of samples were taken on theesponding sampling day. Trapping solutions were in

addition exchanged after 34 days of incubation.

The oxygen concentration and pH of the treated &smgnd the two untreated samples were measureatht

sampling interval.
3. Description of analytical procedures

At each sampling interval, the volume of the wapbiase was recorded and the radioactivity presest wa
determined by LSC using at least two replicategquts of the water phases were then submittedHflcC
analysis. At two sampling intervals, aliquots weemoved from the water phase in order to obtairréhgaining

concentration of benzoic acid in the test system.

The volumes of the trapping solutions were recordémreafter, radioactivity present in the trappaujutions
was determined by LSC. In case when multiple tragolutions are collected for a given sample duthe
incubation period, the total amount of volatile icettivity is calculated as the sum of radioactivih the

corresponding trapping solutions.

The limit of detection (LOD) in samples was settitdce the background radioactivity or 42 dpm and th
respective limit of quantification (LOQ) was set ttree times the background radioactivity or 63 dpen

measurement sample aliquot.
Il. RESULTS AND DISCUSSION

A. MASS BALANCE
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The mean radioactivity in the aqueous phases wageba 96.7 and 100.3% of applied radioactivitytfeg high
dose samples and between 95.3 and 100.8% of applikzhctivity for the low dose samples. For theriksed
samples (high dose) the mean recovery in the agugltase was between 96.3 and 101.6%AR.

The total radioactivity recovery including volaslevas between 95.3% and 101.8% AR throughout tiay or
all doses.

B. FINDINGS

HPLC analysis of the radioactivity in the water phahowed only*fC]Ethofumesate and, thus, stability of the
test item for 62 days of incubation in natural saaef water. The mineralisation was marginal with imaxn
1.1% (high dose) and 0.8% (low dose) at the ertlefnhcubation period.
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Table 8-155: Radioactivity in surface water follogiapplication of {'C]Ethofumesate in % of applied

radioactivity

Froschweiher Replicate Incubation time in days
[6ARI 0 7 14 21 28 42 62
High dose
Aqueous phase A 98.2 97.2 100.7 100.6 981 97, 2 98.
B 96.8 96.3 99.9 98.2 100.7 96.5 98.2
Mean 97.5 96.7 100.3 99.4 99.4 96.9 98.2
14C0O2 A n.p. 0.1 0.2 0.3 0.9 0.7 11
B n.p. 0.1 0.1 0.3 0.4 0.6 11
Mean n.p. 0.1 0.1 0.2 0.7 0.6 11
Other volatiles in EG A n.p. <0.1 <0.1 0.1 0.2 <0.1 <0.1
B n.p. <0.1 <0.1 0.1 0.1 <0.1 <0.1
Mean n.p. <0.1 <0.1 0.1 0.1 <0.1 <0.1
Total A 98.2 97.2 100.9 101.0 99.2 98.0 99.2
B 96.8 96.4 100.0 98.6 101.2 97.1 99.3
Mean 97.5 96.8 100.4 99.8 100.4 97.6 99.2
Mean + SD 98.8+1.6
High dose - Sterile
Aqueous phase - 96.8 96.7 99.6 99.1 101(6 96| 98.
14C0O2 - n.p. 0.1 0.1 <0.1 0.1 0.1 0.1
Other volatiles in EG - n.p. <0.1 <0.1 <0.1 0.1 k0. <0.1
Total - 96.8 96.8 99.7 99.2 101.8 96.3 98.9
Mean SD 98.5+2.0
Low dose
Aqueous phase A 96.5 97.5 100.1 99.7 100(7 97| 5 97.
B 94.1 98.3 100.0 96.5 100.9 96.4 100.1
Mean 95.3 97.9 100.0 98.1 100.9 96.9 98.8
14C0O2 A n.p. 0.1 0.1 0.4 0.4 0.4 0.8
B n.p. 0.1 0.2 0.1 0.6 0.4 0.8
Mean n.p. 0.1 0.2 0.2 0.5 0.4 0.8
Other volatiles in EG A n.p. 0.1 <0.1 0.4 0.4 <0.1 <0.1
B n.p. <0.1 <0.1 <0.1 0.1 <0.1 <0.1
Mean n.p. <0.1 <0.1 0.2 0.2 <0.1 <0.1
Total A 96.5 97.6 100.2 100.5 101.5 97.6 98.4
B 94.1 98.4 100.2 96.6 101.5 96.9 100.9
Mean 95.3 98.0 100.2 98.6 101.5 97.2 99.6
Mean SD 98.5+2.0

n.p. Not performed

As [*C]Ethofumesate was stable, a degradation rate viasatculated.

CONCLUSIONS
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The rate of biodegradation of Ethofumesate was stigated in natural pond surface water using the
[*C]labelled test item incubated at 21.1 + 0.1 °Carrakrobic conditions.

Ethofumesate was stable for 62 days of incubafitie. mineralisation was marginal with maximum 1.18glt
dose) and 0.8% (low dose) at the end of the incubateriod.

Comment RMS

In contrast to the study submitted by the notifieaskforce, ethofumesate was stable for 62 days |and

mineralisation was low (1.8% in the high dose @8% in the low dose test).

The study is valid.

Reference:
Notifier:

Author(s), year:

Report/Doc. number:

[14C]Ethofumesate: Aerobic mineralization in surfa@ water
Taskforce

Fahrbach, M. (2012)

M-439697-01-1

Guideline(s): OECD 309
GLP: Yes
Deviations:
Validity: Valid
Status: New study
Justification: New data requirement
MATERIALS AND METHODS
Materials :

Test Material :

Specific Radioactivity:

Test Water :

[Phenyl-ULC]Ethofumesate
3.78 MBg/mg

The test water was freshly sampled from a pond (MPG, Switzerland) and consisted of natural wate

sampled at a depth of about 30 cm and filteredutinoa 0.2 mm sieve. The test water was acclimateidru

aerobic conditions and continuous agitation indhek prior to treatment. At the day of applicatenmd at each

sampling interval, the pH, redox potential and axygoncentration of the water was measured in bitankrol

duplicates (FB) and in the treated flasks
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Table 8-156: Water characteristics

Test Water
Pond . : Determined before
Field sampling treatment
Origin/Source Froschweiher pond, M6hlin AG/Switaaed
Temperature [°C] 13.8 -
Colour yellow-brown -
pH 6.95 -
Redox Potential* [mV] 512.0 -
Oxygen content [mg/L] 9.93 -
BOD [ma/L] - 1552.0
TOC [mg C/L] - 8.76
DOC [mg C/L] - 7.76
Niot [mg/L] - 155.8
Piot [mg/L] - 0.13
NO3 [mg/L] - 1.61
NO, [mg/L] - <0.83
NH,4" [mg/L] - 0.27
Dissolved orthophosphate (7O [mg/L] - 0.002
BOD: Biological oxygen demand
TOC: Total Organic Carbon
DOC: Dissolved Organic Carbon
*! The measured redox potential value was conveddehe standard hydrogen electrode by the additfon

+ 211 mV (Ag/AgCl electrode, WTW SenTix® ORP, 20)°C
- Not determined

Methods :

Study design

A volume of 300 mL pelagic was filled in all-glasgtabolism flasks (inner diameter: about 5.3 cniyme: ca.
500 mL). Each flask was equipped with a gas intet autlet and one absorption trap containing 60ah2N
sodium hydroxide to trap GQOand one absorption trap containing 50 mL ethylgheol to trap organic
volatiles, respectively.

The“C-labelled test item was applied to the water serfaf each sample at two concentrations: 9.9 plgfk (
concentration, FTL) and 101.4 pg/L (high concerargtFTH), respectively. Several samples were éckatith
a higher test item amount (extended concentraidiy, 1524 pg/L) in order to facilitate the prodectiand
isolation of metabolites. In addition, referencantcol samples (FC) were treated with [riHg(UL)]Benzoic
acid at a concentration of 11.0 pg/L in order taftn the microbial activity. Furthermore, sterdentrols (FS)

and solvent controls were established.
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During the incubation period, the samples were lated in the dark and continuously agitated usiagmatic
stirrers. A stream of air was allowed to pass tgtothe samples. Organic volatiles df@-carbon dioxide were

collected in ethylene glycol and sodium hydroxidas, respectively.

Experimental Conditions
The time course and concentration dependency obitigegradation of fC]Ethofumesate in aerobic surface

water (“pelagic test”) was investigated at 20 #3ifi the dark

Sampling :
Duplicate samples of each Ethofumesate concentrat&re taken for analysis after 0, 7, 14, 21, Zabd 88

days of incubation.

Analytical Procedures :

The test water was removed from the metabolisnkdlathe glass material and the magnetic stirres kare
rinsed with methanol. The test water was first siigch to LSC measurement for determination of its
radioactivity content before being analyzed by HPAr@/or 1D-TLC and radiodetection either directtyafter

the water was concentrated under reduced pres$ud8 4C using a rotary evaporator (e.g. 75 mL were

concentrated to 5.6 mL).

RESULT AND DISCUSSION

Mass balance and Distribution of Radioactivity :

Table 8-157: Material Balance in the Pond Test W@tew Concentration, FTL) after Treatment with

[**C]Ethofumesate. Values Are Given in Percent ofApplied Radioactivity

Pond System Pelagic Incubation Time in Days
Sample

Low Conc. (% of applied) 0 7 14 21 28 58 88 Stertle
A 99.0 957 971 1001 975 96.1 96/3 98.6

Radioactivity in water B 98.9 978 989 98.1 99.3 98.6 952 98.6
Mean 99.0 96.7 98.0 99.1 98.4 97.3 957 98.6
A np. <01 0.2 0.1 0.2 0.9 0.3 0.2

“co, B np. <01 <0.1 0.9 0.1 0.9 1.3 0.2
Mean n.p. <0.1 0.1 0.5 0.2 0.9 0.8 0.2
A np. <01 <0.1 <0.1 <0.1 <0.1 0.1 0.1

Organic Volatiles B n.p. <01 <0.1 <0.1 <0.1 <01 <01 0.1
Mean np. <01 <01 <0.1 <0.1 <0.1 <0.1 0.1
A 99.0 957 973 1002 97.8 96.9 96|7 98.9

Total B 98.9 978 989 99.0 99.4 995 96|5 98.9
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Mean 99.0 96.8 98.1 99.6 98.6 98.2 96,6 98.9
MEAN +/- SD 98.1 * 1.3

* Only replicate B (sterile control) was used feakiation due to technical problems.
n.p.: Not performed.

SD: Standard Deviation.

Table 8-158: Pattern otfC]Ethofumesate and its Metabolites in the Pond Wéster (Low Concentration,
FTL). Values Are Given in Percent of the Appliedditectivity

Pond System Pelagic ) o
Incubation Time in Days
] Sample
Low Conc. (% of applied) .
0 7 14 21 28 58 88 Sterile**
A 99.0 95.7 9438 95.0 94.8 86.9 61.7 93.9
Parent B 98.9 97.8 96.1 94.8 90.8 86.6 55.1 93.9
mean 99.0 96.7 955 94.9 92.8 86.7 58.4 93.9
A * * 2.2 5.1 27 9.2 8.7 <LOQ
M1 (BCS-CU88901) B * * 2.7 <LOQ 3.8 104 27.9 <LOQ
mean * * 2.5 4.2 3.2 9.8 18.3 <LOQ
A * * * * * * 19.1 <LOQ
M2 (BCS-CW35117) B * * * * 4.7 * 7.7 <LOQ
mean * * * * 2.4 * 13.4 <LOQ
A * * * * * * 50 *
M3 B * * * * * * <LOQ *
mean * * * * * * 40 *
A 1.8 0.3
non-resolved*** B 1.6 1.3 0.3
mean 0.8 1.6 0.3

*; Not detected
*x: Only replicate B was used for evaluation duddohnical problems. The sterile sample was used to
examine abiotic degradation or other non-biologieahoval of the test item. The sample was workedwthe
last sampling interval (day 88). The sterile samplere autoclaved (121°C; 20 min) to stop the lgjiclal
activity.
o

Adsorbed radioactivity which remained as ongon the TLC plate

<LOQ: Below Limit of Quantification
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Table 8-159: Material Balance in the Pond Test W@iégh Concentration, FTH) after Treatment with

[**C]Ethofumesate. Values Are Given in Percent ofApplied Radioactivity

Pond System Pelagic Incubation Time in Days
Sample
High Conc. (% applied) 0 7 14 21 28 58 88
A 93.5 90.8 95.4 95.1 95.6 94.2 92.8
Radioactivity in water B 97.0 95.4 96.7 96.8 96.7 93.7 93.5
Mean 95.2 93.1 96.0 95.9 96.1 94.0 93.1
A n.p. <0.1 <0.1 <0.1 0.1 0.3 0.9
co, B n.p. <0.1 <0.1 <0.1 <0.1 0.3 0.8
Mean n.p. <0.1 <0.1 <0.1 0.1 0.3 0.8
A n.p. <0.1 <0.1 <0.1 <0.1 0.1 <0.1
Organic Volatiles B n.p. <0.1 <0.1 <0.1 <0.1 0.2 <0.1
Mean n.p. <0.1 <0.1 <0.1 <0.1 0.2 <0.1
A 93.5 90.9 95.5 95.2 95.7 94.6 93.7
Total B 97.0 95.4 96.7 96.9 96.8 94.2 94.3
Mean 95.2 93.1 96.1 96.0 96.2 94.4 94.0
MEAN +/- SD 95.0 + 1.7
n.p.: Not performed.
SD: Standard Deviation.

Table 8-160: Pattern ofC]Ethofumesate and its Metabolites in the Pond Water (High Concentration,
FTH). Values Are Given in Percent of the ApplieddRectivity

Pond System Pelagic Incubation Time in Days
Sample
High Conc. (% of applied) 0 7 14 21 28 58 88
A 93.5 90.8 93.3 91.2 92.4 81.7 79.3
Parent B 97.0 94.1 94.9 90.5 94.6 85.8 79.4
mean 95.2 92.5 94.1 90.9 93.5 83.8 79.3
A * * 2.1 3.0 3.2 4.6 8.8
M1 (BCS-CU88901) B * 1.2 1.7 6.3 * 4.9 14.1
mean * <LOQ 1.9 4.6 1.6 4.7 11.4
A * * * 0.9 * 7.8 4.7
M2 (BCS-CW35117) B * * * * 2.1 3.0 *
mean * * * <LOQ 1.0 54 2.4

Not detected

<LOQ: Below Limit of Quantification

Non-extractable and Extractable Residues:

All residues were extractable.
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Mineralization:

The maximum of forme&-CO, was 0.9% of AR and 0.8% for the low and high conmesion, respectively.

Transformation of Test material and Transformatwaducts :

1“C]Ethofumesate was degraded slowly in the testnwétethe low concentration samples (FTL) a sigraifit
degradation of the test item was observed afteagaphase of approximately 60 days. Immediatelyr afte
application, its concentration in the water phasgresented on average 99.0% (low concentration,) ERd
95.2% (high concentration, FTH) of the applied oadtivity decreasing to 58.4% and 79.3% after 8@sda

respectively. The parent remained almost stabibdrsterile control (FS) after an incubation perd@8 days.

Two major metabolites, designated M1 (R1 = BCS-CA88 NC 20645, ethofumesate-carboxylic acid
NC20645) and M2 (BCS-CW35117), were formed. Metiadd11 reached maximum values of 18.3% (low
concentration, FTL) and 11.4% (high concentratieni) of applied at the end the incubation perioetabolite
M2 reached maximum levels of 13.4% on day 88 atdteconcentration (FTL). Metabolite M2 was iderd
as ethofumesate-acetic acid by LC-MS analysis &ndnesatographic behavior. At the high concentrafienH)
metabolite M2 reached its maximum on day 58 wit#%.of applied radioactivity. In the low concentoati
samples (FTL) one additional minor radioactive fiat, designated M3 was detected. Metabolite M3 raitl

exceed 4.0% of the applied radioactivity in the lmancentration samples and was not identified

Conclusion:

In aerobic surface water ethofumesate was degrsidedy. At the lower test item concentration thetteéem
was degraded faster after a lag-phase of aboutg®. d his indicates that the rate of Ethofumesatgratiation

in water is concentration dependent. Two predontingtabolites and one minor metabolite were forni@,
20645 (ethofumesate carboxylic acid, referencetanbs BCS-CU88901) and BCS-CW35117 (ethofumesate

acetic acid). The formation of carbon dioxide duenineralization was low.

Comments RMS

The study is fully acceptable.

In contrast to the study presented by the notlfiet, two major metabolites (NC 20645 and CW3511&jen
formed. Metabolite NC20645 reached maximum valdel8a8% (low concentration test, FTL) and 11.4%gkh
concentration test,, FTH) of applied radioactidtythe end the incubation period. Metabolite CW35dgached
maximum levels of 13.4% on day 88 at the low cobedion test (FTL). Both metabolites were consideire

the risk assessment.

Degradation rates were calculated by the RMS. TR® $odel gave acceptable fits (see graphs andstable

below).
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B.8.2.3.3.Water/sediment study

Reference:

Notifier:

Author(s), year:
Report/Doc. number:
Guideline(s):

GLP:

Deviations:

Validity:

Status:

DEGRADATION ETHOFUMESATE IN A  SEDIMENT/WATER
MICROSYSTEM
Taskforce

Celorio, J. 1.;1984

A83284 / W 28 / M-155553-01-1

None

OF

no

Not valid
Previous evaluation in DAR for original eppal / baseline dossier.

Study summary based on previous draft assessnyont re

Materials and Methods
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The aerobic transformation of U-phenyl-labell&éC-ethofumesate (purity >97%) was investigated in a
sediment/water system originating from a naturahdoin Northern Berlin according to Dutch Registati

Guidelines, Section G. 2, 1980. For sediment charistics, see table below.

Table 8-161: Sediment characteristics

Sediment Org.C pH clay silt sand MHC CEC
(%) (%) (%) (%) (%) (meq/100 g)
Hubertussee sand 11 5.8 7.9 29 89 n.r n.r
water phase 6.0-7.0

n.r. = not reported

Sediment was introduced to a depth of ca. 7 cngjdi@ 500 mL glass cylinders (5 cm i.d.). Surfagger was
added to a depth of 15 cm (ca. 343 ml). The systeers treated with 12.6 mdC-ethofumesate/kg sediment
(corresponding to a field rate of 6.1 kg as/ha)e Tést systems were aerated with carbon dioxide dreand
incubated at 22+Z in the dark after 3 days of equilibration. Vdlatransformation products were trapped in 1,
2-ethanediol, NaOH and,80,. Single samples (whole cylinders) were taken falygsis at 0, 2, 8, 15, 30, 42,
63 and 84 days after treatment. The sediment waiaated with acetone, acetonitrile/water (4:1, Setjhand
NaOH. Radioctivity in the water phase and in theéiment extracts were quantified by LSC and idesdifby
TLC. Non-extractable residues were combusted arabured by LSC.

Results
After 84 days of incubation, 25% of the appliedioactivity (14% unaltered parent compound) wasveced in
the water phase, and 59 % in the sediment (51%aredl parent compound). The material balance qdliep

Y“C-radioactivity is given in the table below.

Table 8-162: Material balance of applied“C-ethofumesate after 84 days of incubation in watésediment

systems maintained at 22+72C.

System NC8438 COp unextractable Other total
(%) (%) (%) (%) (%)
Hubertussee 65 1.7 2.4 17 93

(water+sediment)

Yincludes soxhlet, volatiles @54 + 1, 2-ethanediol), and other TLC radioactive zone

The dissipation half-life of ethofumesate from thater phase was 13 days. For the whole systenhdlfdife

was calculated to 125 days, based on first ordeetiis. The sum of other transformation producttEQ

reached a maximum of 19% on day 63, but none ofi thvas identified.

Comments RMS
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About 17% of the radioactivity remained unidewifi Moreover, C@free air was used for aeration, which|in

contrast to the requirements by the OECD 308. Taterphase is insufficiently characterized: the oplyorted

parameter was the pH at study beginning; measurddantest strip giving the range from 6-7. Thesend

information on the storage of sediment or whethesais freshly processed.

The study is not valid.

Reference: DEGRADATION AND METABOLISM OF 14C ETHOFUMESATE IN A QUATIC
SYSTEMS

Notifier: Taskforce

Author(s), year: Kellner, G.;1995

Report/Doc. number: A87625/ W 526-1/ M-161568101-

Guideline(s): BBA: IV, 5-1

GLP: yes

Deviations:

Validity: Valid

Status: Previous evaluation in DAR for original eppal / baseline dossier.

Study summary based on previous draft assessnynt re

Materials and Methods

The aerobic transformation of U-phenyl-labellérflc-ethofumesate (radiochemical purity 98.8%) was
investigated in two sediment/water systems, acogrth BBA Guideline Part IV, 5-1, 1990. For sedimand

water characteristics, see tables below.

Table 8-163. Sediment characteristics

Sediment ocC pH clay silt sand water content CEC

(%) (%) (%) (%) (%) (mequ/100 g)
Rhine river 1.2 6.9 5.6 9.3 85 39-44 8.3
Anwiler Teich 1.4 6.9 29 30 42 48 - 49 23

Table 8-164: Water characteristics during the tesperiod

Water 0} pH redox-potential hardness alkalinity
(% of saturation) (mV) (°dH) (mg CaCQ/l)

Rhine river 41 - 87 76-8.3 93-213 18 n.r.

Anwiler Teich 54 - 98 7.4-83 107 -223 20 n.r.

n.r. = not reported
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Sediment was introduced to a depth of ca. 2 cr @l 180 g w/w from river and pond, respectivéty$00

mL glass flasks. Surface water was added to actdewvater column of 6 cm height (290 ml). Each system

was treated with 0.14 mb4C-ethofumesate (corresponding to a field rate Bfkgy as/ha). The systems were
ventilated with moistened air and incubated at 2Ctin the dark after two weeks of equilibration. il
transformation products were trapped in NaOH anehePhoxyethanol. Duplicate samples were taken for
analysis 0, 0.25, 1, 2, 7, 14, 30, 61 and 103 d#tgs treatment. The sediment was extracted wighoae/water
(2:1). Radioactivity in the water phase and in seeiment extracts were quantified by LSC and idiedtiby

TLC. Non-extractable residues were combusted arabured by LSC.

Results
After 103 days of incubation, 32 and 27% (13 a&#Iparent compound) of applied radioactivity wasoxered

in the river and pond water phase, respectivelyilewd7 and 64% (37 and 41% parent compound) was

associated to the sediments. The material balamapplied14C—radioactivity is given in the table below.
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Table 8-165: Balance of the radioactivity in the wer water and sediment after various time intervals

Values are given in %AR.

INCUBATION TIME IN
HOURS DAYS

0 6 1 2 7 14 30 61 103
WATER A 951 801 81.4 78.7 63.1 7.7 363 307 325
B es7 80.0 837 728 56.6 51.9 300 086 31.1
Mean 959 89.6 82.5 748 50.4 19.8 376 306 318

SEDIMENT A 1.4 75 162 . 198 R8s 443 5386 459 424
Extractables B 18 10.5 127 244 are 41.0 50.7 455 424
Mean 16 20 149 220 35.2 &2.7 522 457 424

Non- LA 0.1 02 0.2 0.1 03 06 27 1.4 137
exiractables 8 0.1 03 03 03 02 06 43 88 148
Mean | 01 02 0.3 02 03 06 35 10.0 142

TOTAL A 16 76 164 19.7 327 450 56.3 613 66.1
SEDIMENT 8 19 108 140 247 38,1 415 55.0 831 §7.2
Mean 17 9.2 15.2 22 35.4 433 556 59.7 %56

Volatile A nd. <0.1 <01 <01 <0.1 <01 <01 <01 <0.1
Compounds B nd. <01 <01 <01 <01 <01 0.1 <0.1 <01
Mean nd. <0.1 <0.1 <0.1 <01 <0.1 «<0.1 <0.1 <0.1

14C-CC2 A nd. <0.1 <01 <01 <0.1 <01 0 05 15
8 nd. <01 <01 <01 <0.1 <0.1 0.1 0s 15

| Mean n.d. <0.1 <01 «0.1 <0.1 <D.1 0.1 0.% 1.5

TOTAL RECOVERY { A 977 a7.8 978 96.5 95.9 9.7 928 926 0.1
B 978 9.8 .7 Ty 3.7 935 941 89.2 89.9

Maan 17 968 978 a7 948 923 935 $09 §0.0

MEAN RECOVERY * Std. Dev. MO & 32

Notes: n.d.. not determned
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Table 8-166: Balance of the radioactivity in the pod water and sediment after various time intervals.

Values are given in %AR.

INCUBATION TIME IN - ]
i HOURS | - DAYS
- -1

0 5 1 2 7 14 20 61 103

WATER | A | o4 288 81,4 736 1.0 55.7 3958 34.4 298

8 | 933 89.0 822 74.1 63.1 52.0 428 368 24.1

i Mean | 928 88.7 81.8 738 62.0 53.9 41.0 35.8 6.9

|

SEDIMENT Al 14 7.0 133 214 339 378 511 50.4 36.7

Extractables . B 06 8.1 135 223 333 414 431 479 50.4

| Mean | 10 76 134 218 936 39.6 S01 491 43s

Non- A 0.1 03 03 07 0.9 12 33 10.2 25.1

extractablos B 0.1 04 02 05 0% 11 38 9.1 159

N f Moan 0.1 0.3 0.2 0.6 0.8 1.2 3.4 9.6 205
TOTAL | a 1.5 7.3 13.6 220 348 390 54.4 60.6 818 |
SEDIMENT B 07 8.5 13.7 228 342 425 527 57.0 6.4 II
L I Mean 1.1 79 13.7 224 34.5 40.8 535 588 641 |

Volatite A nd. <0.1 <0.1 <0.1 <0.1 <01 <0.1 <0.1 <0.1
|Compounds | B nd. <0.1 <0.1 <0.1 <0.1 <01 <01 <0.1 <01 |
i t
) - Mean nd <01 <01 <0.1 <0,1 <0.1 <0.1 <01 <01 |
!uc co2 A nd. <0.1 <0.1 <01 <0.1 <0.1 0.1 03 12 ’
B nd. <0.1 <0.1 <0.1 <0.1 <0.1 0.1 0.3 12 |
| Mean nd. <01 <01 <0.1 <0.1 <01 01 03 1.2 l
-[';OTAL RECOVERY A 89 9.8 95.0 955 95.8 94.8 4.1 95.3 90238 [
‘ 8 838 97.5 96.0 9.9 g7.4 94.6 6.4 94.1 "7 |
' | Mtean 839 96.7 95.5 983 98.7 848 948 848 223 J
. |

'MEAN RECOVERY : Std. Dev. 9.1 = 1.4

Notes: n.d.. not determined

The radioactivity referred to as “other” includeg to four unknown fractions, of which one amounteda
maximum of 15 and 6.6% (TLC) of applied radioadyivin the river- and pond waters, respectively. dber
fraction amounted to more than 3% of applied.

The dissipation half-life of ethofumesate from theer and pond water phase was 11 and 19 dayshEaxhole
systems, the half-lives were calculated to 105 H®i days. The calculations for the river system based on

1.5th order kinetics, while the pond calculatioreyevbased on first order kinetics.

RMS Comments

The study was conducted in accordance with thermexfeguidelines, except for the lack of identifioat of
residues.The water:sediment ratio is narrower tieguiired by guideline (3:2 instead of 3:1 to 440} still

acceptable. C@free air was used for aeration, however, no atk#ilbn occurred.
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The study is acceptable with regard to the degiaalatf ethofumesate. The kinetic evaluation is régmb in
Schmitt (2008).

Reference: DEGRADATION OF ETHOFUMESATE IN AEROBIC WATER/ANAERO BIC
SEDIMENT SYSTEM

Notifier: Taskforce

Author(s), year: Wahle, U.;1991

Report/Doc. number: A83402 /W 173/ M-155670-01-1

Guideline(s): None

GLP: yes

Deviations:

Validity: Not valid

Status: Previous evaluation in DAR for original epgal / baseline dossier.

Study summary based on previous draft assessnport re

Materials and Methods
The transformation of ethofumesate (purity 95.5% ) wnvestigated in two sediment/water systems, rdoap

to Dutch Registration Guidelines, 1988. For sedinagl water characteristics, see table below.

Table 8-167: Sediment characteristics

System Org.C pH clay silt sand water content CEC
(%) (%) (%) (%) (%) (meq/100 g)
I. Loamy sediment 5 7.0 18 66 16 n.r. 12
water phase 7.5
Il. Sandy sediment 1.1 8.2 5 38 57 n.r. 8.8
water phase 7.8

Sediment was introduced to a depth of ca. 2 cng(diey weight) in incubation vessels (20 mm i.dQ4nm in
height). Surface water was added to a volume of mDOEach test system was treated with 3fg3*‘C-
ethofumesate (corresponding to 3 mg as/kg dw ofvesd or 3.1 kg as/ha). The systems were ventilatial
synthetic air and incubated at 20€lin 10 h light/14 h dark per day after eight weekequilibration.Sterile
samples were used as control. Volatile transfomnatiproducts were trapped in NaOH and
ethyleneglycol/NaOHDuplicate samples were taken for analysis at 07,321, 42, 63 and 84 days after
treatment. The sterile vessels were sampled aftér ddys. The sediment was extracted with
dichloromethane/water (10:3). Radioactivity in centtated sediment and water phase extracts welgsadeby

GC.Evolved CQ was analysed by titration of the trapping soluiarith HCI (indicator phenolphtalein).

342



Ethofumesate Volume 3 — B.8 (AS)

Figure 8-89: Employed incubation apparatus for thewater/sediment study.
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Results

After 84 days of incubation, 45 and 43% of appk#idbfumesate was recovered in the water phases Whibnd
6.4% was extractable from the loamy and sandy saaisnrespectively. In the sterile samples 46 did @f the
test substance was found in the aqueous phasd,9aadd 13% extractable from the loamy and sandiyread,
respectively. In the aqueous phase of the sandiynset, 2-oxo-2, 3-dihydro-3, 3-dimethylbenzofuraiys
methanesulfonate (NC9607) accounted for a maximiudoof applied (3 and 9 weeks after application)the
loamy sediment, 2-hydroxy-2, 3-dihydro-3, 3-dimébi@nzofuran-5-yl-methanesulfonate (NC8493) was
detected (4 - 8% of applied) until 9 weeks afteplimation. No metabolites were detected in theilsteontrol
samples. The half-life for dissipation of ethofulsiesfrom the water phase could be calculated tal&s
(r’=0.66) in the loamy sand system and to 65 dai(r6) in the sandy system. For the whole systéhes,

half-lives were calculated to 148 and 124 daygeesvely, based on first order kinetics.

In the sandy system, the microbial activity waghleir at the end of the study than before the intubavas

started.

Comment RMS

The test water was insufficiently characterizedydhe pH was measured when the water was sampleq;
and temperature are not reported. The same pamname&ze also not measured during or at the endef t

experiment.The test substance was not radiolahedled no conclusions could be made about minetalisa

rate, volatiles or bound residues. Due to thewessel design, the area of the sediment surfacemésbly not

343



Ethofumesate Volume 3 — B.8 (AS)

sufficient to permit exchange between sedimentvaaigr. CQ-free air was used for aeration and due to the |ack
of measured pH, potential alkalization cannot bedwut.

The data are not further considered in the assegsshethofumesate.

Reference: RATE OF DEGRADATION OF ETHOFUMESATE IN AN AEROBIC
WATER/SEDIMENT SYSTEM

Notifier: Taskforce

Author(s), year: Hillebrand, A. J.; Vonk, J. W.; 98

Report/Doc. number: A87605 / W 505-1 / M-161534401

Guideline(s): None

GLP: No

Deviations:

Validity: Not valid

Status: Previous evaluation in DAR for original eppal / baseline dossier.

Study summary based on previous draft assessnynt re

Materials and Methods
The aerobic dissipation of ethofumesate (purity %98was investigated in two sediment/water systems,
according to Dutch Registration Guidelines. Forirseaht characteristics, see table below. The TNEhditater,

used in both trials, was not characterised.

Table 8-168: Sediment characteristics

Sediment ocC pH clay silt sand water content CEC

(%) (%) (%) (%) (%) (mequ/100 g)
TNO ditch 8.4 7.4 25 32 30 n.r n.r
Kromme Rijn 5.5 7.3 20 25 42 n.r n.r

n.r. = not reported

Ditch water was introduced to a volume of 100 mLcidindrical biometer flasks. Sediment was added to
achieve a 1% content of dry solids. The test comagon was 8.0 mg as/l. The flasks were incubatea shaker
at 20°C. Duplicate samples were taken for analysis 44028, 56 and 84 days after treatment. Ethofureesat

water and sediment was extracted with dichloromettend analysed by GC.
Results

On the day of application, only 69% of the nomipalpplied test substance was recovered in bottsysstms.
After 84 days of incubation, 58 and 63% of appktldofumesate remained unaltered in the TNO and Krem
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Rijn systems, respectively. The dissipation haléé of ethofumesate were estimated to >200 day®ddr

systems.

Comments RMS

The study is characterized by several insufficiesciThe test compound was stored at room temperatu
without protection from light.
The water:sediment ratio was wide (100:1). No infation was given about water characteristics, gny
equilibration of the systems before applicationhaf test substance, or whether the systems weterkéght or

darkness. Mineralisation rate, any transformatigdpcts or bound residues are not reported.

The study is not valid.

Reference: Ethofumesate - Fate and behaviour in water/sediment

Notifier: Taskforce

Author(s), year: Blech, S.;1996

Report/Doc. number: OFC00004877 / M-352106-01-1

Guideline(s): Richtlinen fur die Prifung von Pflanachutzmitteln im Zulassungsverfahren'
part IV, 5-1,

GLP: Yes

Deviations:

Validity: Valid

Status: Previous evaluation in DAR for original epgal / baseline dossier.

Study summary based on previous draft assessnynt re

Materials and Methods

The aerobic transformation of U-phenyl-labelIéélC—ethofumesate (radiochemical purity >98.5%) was
investigated in two sediment/water systems, acogrth BBA Guideline Part 1V, 5-1, 1990. For sedimand

water characteristics, see tables below.

Table 8-169: Sediment characteristics at the begimmg of the experiment

Sediment Org.C pH clay silt sand water content CEC
(%) (%) (%) (%) (%) (mval)

Waldwinkel 10 7.1 24 62 14 n.r. 33

Ruckhaltebecken  0.75 7.2 12 79 9.3 n.r. 7.9

Figure 8-90: Water characteristics at the beginningf the experiment
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Water O2 pH redox-potential hardness alkalinity
(% of saturation) (mV) (mmol/1) (mg CaCa@l)

Waldwinkel 91 7.7 177 3.2 n.r.

Ruckhaltebecken 93 8.1 117 1.8 n.r.

n.r. = not reported

Sediment was introduced to a depth of ca. 2.5 et @nd 110 g w/w fromWaldwinkel and Ruckhaltebecken

respectively) in 500 mL flasks. Surface water wddeal to achieve a water column of 5.5 - 6.5 cmhteithe

test systems were treated with 0.4 ?'nA@—ethofumesate/L water (corresponding to a fietd &t 1.2 kg as/ha,
assuming 0.3 m water depth), pipetted on the watiexse of the systems. After one week of equilibrathe
systems were closed with absorption/ventilationiaks/and gently shaken (without whirling up theisesht)
during incubation at 20+0°%€ in the dark. Volatile transformation products aerapped in NaOH and
ethylacetate. Duplicate samples were taken foryai®gaD, 1, 2, 7, 14, 30, 601, 100+4 and 23045 dfter
treatment. The sediment was extracted with aceandethe water with trichloromethane. The radiadtgtivas

quantified by LSC and identified by TLC. Non-extiatle residues were combusted and measured by LSC.

Results

After 234 days of incubation in Waldwinkel and 22&8ys in Ruckhaltebecken, 5.1 and 2@% and 21% parent
compound) of applied radioactivity was recoveredhe water phase, while 81 and 58% (53 and 30%npare
compound) was associated to the sediments. Thaialdialance of applied’C-radioactivity at termination of

the study is given in the table below.

Table 8-170: Material balance of applied*‘C-ethofumesate after 234 or 225 days of incubatioin

water/sediment systems maintained at 202C.

System NC8438 CO2  unextractable other total
(%) (%) (%) (%) (%)

Waldwinkel (234 d) 54 9.4 27 3.3 95

Ruckhaltebecken (225 d) 51 5.7 27 4.1 91

The radioactivity referred to as “other” includesnan extractable fraction assigned to metabolitelsich
amounted to a maximum of 3.6 and 5.9% (TLC) of mgblradioactivity in the Waldwinkel and

Ruckhaltebecken waters, respectively.

Table 8-171: Water/sediment system 'Waldwinkel' Digibution of radioactivity, summary (mean values)
(%):

days 0 1 2 7 14 30 59| 104| 234
water (sum) 87.9| 831 767 475 3312 242 17 1n7.1 5
extractable part 872 819 758 46 31,7 213 134.4 P 1.8
radioactivity assigned to ethofumesatge 87 81.4 73.258 | 31.2| 208/ 134 9.2 1.5
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non extractable part. radioactivity

assigned to metabolites (sum) 0.7 12 1.4 15 1.4 .8 P 3.6 2.3 3.3
sediment (sum) 12 16.3 274 508 637 717 777 18180.7
extrectable part 12 16.2 271 5012 628 70.3 74.64.47 53.8
radioactivity assigned to ethofumesatge 118 151 626494 61 66.8] 71.3 722 525
bound residue 0.1 0.1 0.2 0.2 0.p 14 34 6.7 26.9
carbon dioxide 0 0 0 0 0 0.2 0.4 1.6 914
volatile substances 0 0 0 0 0 0 0 g @
recovery 99.9| 995 1044 983 96/9 961 951 94.45.349
test substance (sum) 988 965 998 952 922 @787 | 814 54
not classified radioactivity 0.4 1.6 2.6 1.1 28 14 3 2.4 1.7

Table 8-172: Water/sediment system 'Waldwinkel' Gitribution of radioactivity, summary (mean values)
(%):

days 0 1 2 7 14 30 61 98| 225
water (sum) 91 88.9| 904| 76.5 66 56.8 496 42|5 264
extractable part 90.3 87.9 89.2 74.9 64.5 534 438 36.6 22.3
radioactivity assigned to

ethofumesate 88.2 | 855| 88.8| 74.4 63 525 435 361 214
non extractable part, radioactivity

assigned to metabolites (sum) 0.7 1.1 1.2 1.6 1.5 2.9 5.7 5.9 4.1
sediment (sum) 6 11.4 10.6 22.5 31.5 404 445 48.4 58.4
extrectable part 5.9 11.2 104 22 30.9 38.8 395 364 31.6
radioactivity assigned to

ethofumesate 5.6 10.7 10.2 21.8 30.7 37.7 3816 35.2 29.9
bound residue 0 0.2 0.2 0.1 0.2 1.6 5 121 269
carbon dioxide 0 0 0 0 0 0.1 0.6 15 5.7
volatile substances 0 0 0 0 0 0 0 0 0.1
recovery 97 100.3] 101 99 97.6 96.8 947 925 90.6
test substance (sum) 93.8 96.2 98.9 96.2 93.2 90.p 82 71.3 51.3
not classified radioactivity 2.5 2.9 0.6 0.7 2.1 2 1.2 1.7 2.6

The dissipation half-lives of ethofumesate from Water phases in Waldwinkel and Ruckhaltebeckere wei6

- 9) and 50 (42 - 58) days, respectively. For thele systems, the half-lives were extrapolated8® L 241 -
329) and 242 (CL 223 - 262) days, according torariié¢ model based on the root function of first order

The microbial biomass of the sediments was 23 Hhang/100 g dw in Waldwinkel and Ruckhaltebecken,
respectively, at start of the incubation. At teration of the incubation, the corresponding valuesar20 and 11
mg/100 g dw.

Comments RMS

The experiment was set up in duplicates but ordyniean values reported. The study is valid.
Degradation kinetics for the water and the sedinoemipartment were re-evaluated by the RMS accortting
level-l recommendations in FOCUS (2006). For theldWankel study, for the sediment compartment| no

reliable kinetics could be determined.
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System Riickhaltebecken

Ethofumesate
Compartment kinetics DT50 DT90 &hi
(d] (d]
Total system degradation SFO 250 830 1.4
Water dissipation DFOP 52 457 2.4
Sediment dissipation SFO 477 1584 0.5
System Waldwinkel
Ethofumesate
Compartment kinetics DT50 DT90 &hi
(d] (d]
Total system degradation SFO 294 976 2.3
Water dissipation DFOP 7.8 101 2.2
Sediment dissipation n.a. 1000 1000 n.a.

The details of the kinetic evaluation are showthmfigure below

Figure 8-91: Kinetic evaluation experiment Riickblaéicken. Water dissipation (SFO)

Veawared & Predicied Residaes va lime
poweent
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Figure 8-92: Kinetic evaluation experiment Ruckélaéicken. Water dissipation (FOMC)
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Figure 8-93: Kinetic evaluation experiment Rickélaéicken. Water dissipation (DFOP)
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Figure 8-94: Kinetic evaluation experiment Riickélaéicken. Sediment dissipation (SFO)
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Figure 8-95: Kinetic evaluation experiment Rickélaéicken. Whole system degradation (SFO)
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Figure 8-96: Kinetic evaluation experiment Waldwehk Water dissipation (SFO)
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Figure 8-97: Kinetic evaluation experiment Waldwehk Water dissipation (FOMC)
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Figure 8-98: Kinetic evaluation experiment Waldwehk Water dissipation (DFOP)

M d & Predicted Residues vs. Time Residuals vs. Time
parent parent
100 T T T T T 20 T T T T
] E 15 P
2 E
] 10 4
g ] b .
E ] » 053 o
=
E {2002
] 7 4 -05 4 )
3 3 ]
5 10 +
2 E o
2 3 15 %
2,0 + + + + t
300 [} 50 100 150 200 250
Time
# Chi2 error sacimation
e e e A B i e
PAFGENT Al
ChilEcew 1.158 2,158
Kinmstic modsl oFap
¥
¥ Paramster sstimation
R e e e LA
Degrees of fFreedom § S
FPaTamatar Estimats Lowsr CI Oppar CI Bt .Davy Frob * ¢
Hi{Z} parant t B88.,573330 BE.4011%A 90,745 1.108247 i.91a=-09
kL parsnt £ 0.147368 0.121330 0173 F. 013265 5.1%a-05
k2 parant J 0,.811131 G,007422 B,01E g.005882 o,00L01
d parant E 0,652930 0.627850 0,756 4.03317% 2.33a-06
,' _________________________________
# DT30 and D730 values
e e e et e e A L
Parant
DTS00 ¢ T 8300
BTo0 ¢ 180.7%

352




Ethofumesate Volume 3 — B.8 (AS)

Figure 8-99: Kinetic evaluation experiment WaldwehkWhole system degradation (SFO)
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MATERIALS AND METHODS
Materials :
Test Material : [Phenyl-UL*C]Ethofumesate
Spec. Radioactivity 3.78 MBg/mg
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Water / Sediment Test Systems :

The study was carried out with natural water/sedinsgstems from two locations:

Anglersee (Leverkusen, Germany): This small laka tisclaimed gravel-pit, which is used for fishmgy. The
lake is entirely enclosed by a fence.

Hoenniger Weiher (close to Wipperfuerth, Germany)is is an artificially dammed pond in the courddie

"Hoenniger Creek" forming "Hoenniger Weiher". Orcagnt of it's in- and outlet the pond (about 1008 im

surface area) has strong water current.

Table 8-173: Water characteristic

Properties of Waters

Parameter Anglersee Hoenniger Weiher
Temperature [°C] 1.0 1.0

pH' 8.6 7.2

Total Organic Carbon (TOC) [mg/t] <2/3/6 <2/12/25

Redox Potential fmV] ™~ + 435 +523

Oxygen Content [%6] 95 96
Table 8-174: Sediment characteristics

Properties of Sediments

Parameter Anglersee Hoenniger Weiher

Leverkusen Wasserfuhr, close to

Geographic Location

North Rhine-Westphalia,
Germany

Wipperfuerth
North Rhine-Westphalia,
Germany

Soil Taxonomic Classification (USDA) Sand Loamy Sand

Sand (2000 — 50 um) [%] 95 77

Silt (< 50 — 2 pm) [%] 5 23

Clay (< 2 um) [%)] 0 0

pH" 7.6 7.4

pH 6.8 (CaC)); 7.0 (HO) 6.3 (CaQ)); 6.5 (HO)

Organic Matter [%] * ¢

0.48/0.38/7.26

2.6/2.69/2.57

Organic Carbon [%]*

0.28/0.22/4.21

1.51/1.56/1.49

Soil Microbial Activity
[mg CO, /h/kg sediment (dry weighf)f

3.75/2.08/0.83

16.25/12.50/5.42

Cation Exchange Capacity [meq/100 g] 3.5 6.3
Redox Potential §mV] '~ + 355 + 469
Moisture [g HO ad 100 g dry weight] 23.9 50.1

" day of sampling
3 DAT-0 / DAT-125

Methods :
Study design

< start of acclimation

“9%borganic matter =%organic carbon x 1.724
® Potential difference between used electrode* apdlettrode at 20°C: 210 mV
Theoretical potential of used buffer solution RirAg/AgCl electrode at 25°C: 220 mV

The test system consisted of special cylindricabglcontainer (volume about 1000 mL, inner diamaibeut

10.5 cm, surface area about 86.6 cm2, see Figur8h® vessels were fitted with solid trap attachtmen

354



Ethofumesate Volume 3 — B.8 (AS)

permeable for oxygen but absorbing volatile compisuformed in the test systems to soda lime JCand
polyurethane foam (organic volatiles).

For preparation of the test systems, wet sedimdiht avmass equivalent to a volume of 175 mL wasgived
into each flask and 520 mL of the correspondingewaiere added. The volume ratio of water to sedtrnead
was approximately 3:1 with a sediment layer of dliam. The flasks were then fitted with trap attaents,
stoppers and stirrers.

For acclimation of the test systems and for esthbient of phase separation, the test systems weessl sinder

the intended study incubation conditions for 19dasior to application.

Experimental Conditions:
The test vessels were incubated in a climatic edbétt about 20.0°C in the dark. Maintenance of l@ero
conditions was achieved by a slight continuous moue of the water surface and the use of “opent’ tes

systems (so-called bio-meter flasks) with soligh tattachments permeable for air.

Sampling:
Duplicate samples of both test systems were takenamalyzed after 0, 3, 7, 22, 30, 65, 93 and 1&fs of

incubation

Analytical Procedures :

The water layers were decanted and centrifuged.vbhanes of the water layers were determined aiugiais
thereof were analyzed by liquid scintillation caagt (LSC) to measure the radioactivity content.rirrday 3
onwards, aliquots of the water phases were takdorddo determine the dissolved amount of ,CDhe
sediment samples were extracted three times witimiB@cetonitrile/water (80:20, v:v) at ambient tesrgture
and once under reflux conditions with 80 mL acedtdaiwater (80:20, v:v), too. All extracts wererabined and
analyzed by LSC. Concentrates of the water layedstie organic extracts were analyzed by high pedoce
liquid chromatography with radiodetection (HPLCiaatktection) to quantify the test item as well asgible
transformation products.

The exhaustive extracted sediment phases wereria@t;chomogenized and combusted in an oxidizer. The
evolved CQ was trapped in a scintillation cocktail and meaduby LSC to determine the amounts of non-
extractable residues (NERSs). At the last sampliaig dsediment aliquots were used to determinertieuat of

CO; trapped in the sediment as well as for a furtharacterization of the non-extractable residues.

RESULT AND DISCUSSION

Mass balance and Distribution of Radioactivity :

Table 8-175: Material balance and BiotransformationAngler See in % of AR
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Mean DAT
Compound Source 0 3 7 | 22 30 65 93 125
Water Layer Mean 98.1| 76.6 728 61p 58/7 368 2622.0
Ethofumesate Sediment Mean 1.1 15,8 189 255 283 239 179 214
Entire System | Mean |[99.3 | 924 | 91.7| 87.2| 87.00 60.7 44.l 362
NC 20645 \éVa(tjtgr Layer Mean n.d. 1.4 1.7 2.5 1.1 4.5 2.?3 3.
(AE C639175) e _|ment Mean nd.| 0.1 0.4 n.d 2.6 1. 0.y n.p.
Entire System | Mean |nd. |1.5 2.1 2.5 3.7 6.2 3.5 3.7
Water Layer Mean nd.| nd.|] nd| nd 0.8 nd. n.dn.d.
u2 Sediment Mean n.d. n.d. n.d. n.d n.d. n.d. n.d. d. n
Entire System | Mean nd.| nd. nd nd 0.8 n.d. . n,dn.d.
Water Layer Mean nd.| nd.|] nd| nd n.d. 1.1 0.y .d.n
u3 Sediment Mean n.d. n.d. n.d. n.d n.d. n.d. n.d. d. n
Entire System | Mean nd.| nd. nd nd  n.d. 1.1 0.[m.d.
Water Layer Mean nd.| nd.|] nd| nd nd 2. 38 .6 2
u4 Sediment Mean nd.| nd.| nd| nd nd. nd. nd.dn
Entire System | Mean nd.| nd.| nd nd nd 20 3.8.6
Water Layer Mean nd.| nd.|] nd| nd nd 0.3 n.d1.8
u5 Sediment Mean nd.| nd.| nd| nd nd. nd. nd.dn
Entire System | Mean nd.| nd.| nd nd nd. 03 .n/dl.8
Water Layer Mean nd.| nd.|] nd| nd nd nd. 0.JF3.0
ué Sediment Mean n.d. n.d. n.d. n.d n.d. n.d. n.d. d. n
Entire System | Mean nd.| nd.| nd nd nd. nd 7 0]3.0
Water Layer Mean nd.| nd.|] nd| nd nd nd. 0.90.7
u7 Sediment Mean n.d. n.d. n.d. n.d n.d. n.d. n.d. d. n
Entire System | Mean nd.| nd.| nd nd nd. nd 9 0/0.7
Water Layer Mean nd.| nd.|] nd| nd nd nd. nd28
u8 Sediment Mean n.d. n.d. n.d. n.d n.d. n.d. n.d. d. n
Entire System | Mean nd.| nd.| nd nd nd. nd d n|28
Water Layer Mean 98.1| 780 74% 64p 605 451 3536.6
goal Extractable | sediment Mean | 11| 158 193 255 30]9 253 1866 2 1k
Entire System | Mean 99.3 93.7 93.Fy 897 915 70.3.7 5850.8
“co,” Mean na. | 01 | 01| 01| 03| 28| 85 15]3
Organic Volatiles” Mean n.a. <0.1] <01 <01 <01 0.1 <01 <01
Non-Extractable Residues Mean 0.2 1.6 2.1 5.3 4.9 214 328 43)2
Total Recovery * Mean 99.4 | 954 | 95.9] 951 96.7 94/ 94|9 109.3
n.d.: not detected, n.a.: not analyzed, DAT: d&fter treatment, SD: standard deviation
* Difference to Material Balance values due to rding errors as well as clean up and chromatogrdphses
# Values taken from Material Balance Tables
Table 8-176: Material balance and BiotransformationHonniger Weiher in % of AR
Mean DAT
Compound Source SD 0 3 7 22 30 65 93 125
Water Layer Mean| 96.4 66.3 56.7 37.7 34.5 195 18/10.5
Ethofumesate | Sediment Mean| 2.4 27.3 354 50.1 50.8 502 50(0 9 31.
Entire System |Mean | 98.8 | 93.6 92.1 | 87.8| 848 69.8) 68.1 46.44
Water Layer Mean| n.d. 1.1 1.4 1.9 0.5 8.6 10.8 138
NC 20645  I'sediment Mean| nd. | nd.| 05| 03| 38| 33 44 5]
(AE C639175) .d. .d. . . . . . .
Entire System | Mean | n.d. 1.1 1.9 2.2 4.3 11.9 14.7 18.8
u3 Water Layer Mean| n.d. n.d. n.d. n.d. n.d. 0.5 0 50
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Sediment Mean| n.d. n.d. n.d. n.d. n.d. n.d nd. d. n.
Entire System| Mean| n.d. n.d. n.d. n.d. n.d 0.5 0.60.5
Water Layer Mean| n.d. n.d. n.d. n.d. n.d. n.d n.d.0.3
u4 Sediment Mean| n.d. n.d. n.d. n.d. n.d. n.d nd. d. n.
Entire System| Mean| n.d. n.d. n.d. n.d. n.d nd. d. n. |03
Water Layer Mean| n.d. n.d. n.d. n.d. n.d. n.d n.d.0.5
u5 Sediment Mean| n.d. n.d. n.d. n.d. n.d. n.d nd. d. n.
Entire System| Mean| n.d. n.d. n.d. n.d. n.d nd. d.n |05
Water Layer Mean| n.d. n.d. n.d. n.d. n.d. n.d n.d.0.7

ué Sediment Mean| n.d. n.d. n.d. n.d. n.d. n.d nd. d. n.
Entire System| Mean| n.d. n.d. n.d. n.d. n.d nd. d. n.|0.7
Total Water Layer Mean| 96.4 67.4 58.1 39.6 35.0 287 29,@26.3
Extractable Sediment Mean| 2.4 27.3| 359 504 54.1 535 54{4 9 4Q.
Residues * Entire System| Mean| 98.8| 94.7| 9440  90. 89/l 822 .48367.2
“co,” Mean | na. | <0.1| <0.1| 0.1 0.2 0.9 1.9 5.3
Organic Volatiles” Mean | n.a. <01| <01 <031 <01 01 <01 <01
Non-Extractable Residues’ Mean | 0.2 24 3.6 6.0 7.9 11.3 13.1 25.7
Total Recovery * Mean | 99.0 97.1 97.6 96.1 97.2 94.5 98.8 98[1

n.d.: not detected, n.a.: not analyzed, DAT: d&fter treatment, SD: standard deviation
* Difference to Material Balance values due to rding errors as well as clean up and chromatogrdphses
# Values taken from Material Balance Table

Non-extractable and Extractable Residues:

The amount of extractable residues decreased f@B8%8/ 99.8% of AR at DAT-0 to 50.8% / 67.2% of AR
the end of incubation for test systems Angler See Honniger Weiher, respectively. The amount of-non
extractable residues increased from 0.2% / 0.2%F0fo 43.2% / 25.7% under the same conditions.

Due to the high formation rate of non-extractal@sidues a supplementary test with sterilized wsgdiment
systems was performed. Under sterile conditionsifsogintly less NERs were formed (3.2% and 6.9% for
Anglersee and Hoenniger Weiher, respectively) iaigid that the formation of bound residues was pifynaot

a matter of strong adsorption or binding of ethadgate. The binding of ethofumesate and its tramsttion
products is due to metabolism and irreversible ereynediated binding to sediment or incorporatioto in

microbial processes.

Mineralization :
The maximum amount df-CO, was 15.3% and 5.3% in the water sediment systegeAWeiher and Hoénniger

Weiher, respectively.

Transformation of Test Material and Transformativmducts :
The dissipation time (Dsp) of ethofumesate from the water layer (sum of ddgtion and translocation
processes into the sediment) was calculated t®t8=dhys for the Anglersee test systems and 13/ fda the

Hoenniger Weiher test systems.
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The degradation half-lives (BJ) of ethofumesate in the entire water/sedimentesystwere calculated to be

89.1 days for the Anglersee test systems and 128/8 for the Hoenniger Weiher test systems, resgdyt

The major metabolite appearing in the test systarms NC20645 (AE C639175, K+ salt of ethofumesate-
carboxylic acid). It was identified by HPLC co-chratography with the primary chromatographic metand a
confirmation method using a non-radiolabeled refeesitem. This metabolite amounted to a maximuré.2%o
AR (DAT-65) in the entire Anglersee water/sedimepstems and to a maximum of 18.8% AR (DAT-125) in

the entire Hoenniger Weiher water/sediment systems.

The maximum amounts of a single minor radioactidgne in the entire Anglersee and Hoenniger Weiher
water/sediment systems were 3.8% and 0.7% AR, ctsply. Due to the low amounts of the minor

metabolites, identification procedures were nofqrared.

Ethofumesate is a racemate of two enantiomerstdardo demonstrate the same behavior of both mmaets,
water and sediment fractions from both test syst@dder-125) were isolated by the standard non-cH#BLC.
These fractions were analyzed with a chiral HPLGho&. The chromatograms obtained for Ethofumesate
(DAT-125) and for pure solutions of the enantiomggmonstrated that the ratio of the two enantiorirevgater

and in sediment did not change during the timenocfibation.

Conclusion:
Ethofumesate was moderately fast degraded in 2rdift water / sediment systems. The main metabokte
NC 20645 (ethofumesate carboxylic acid). In addittmme minor metabolites were detected in low arsoun

(max. 3.8%). The behavior of the enantiomers issie in water and in sediment.

Comments RMS

The study is valid. The kinetic evaluation is cagrbut in Chapple (2013).

Reference: Kinetic evaluation of the degradation of ethofumest in an aerobic water-sediment
system

Notifier: Taskforce

Author(s), year: Chapple, A.C.;2013

Report/Doc. number: EnSa-13-0250 / M-459125-01-1

Guideline(s): Not applicable

GLP: No

Deviations:

Validity: Valid

Status: New study
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The degradation and dissipation behavior of ethe&ate in water-sediment systems was investigatddhlbyic
evaluation of an aerobic laboratory water-sedinstntly conducted with*C-labelled ethofumesate ([phenyl-
UL-C]-AE B049913) in two different test systems: acs&om Anglersee, Germany, and a loamy-sand from
Hoenniger Weiher, Germany (Stupp and Weuthen, 2013)

According to the recommendations of FOCUS (20063yv¢€l 1) dissipation half-lives of ethofumesatewater
and sediment were determined as well as the detipadaTs, for the total systems. An overview over the
arithmetic D, values for use as inputs in environmental fate ef®b given in as well as for use in assessing
persistence endpoints. A Level Il degradation sssent was attempted but the high correlations detvthe
various transformation factors so derived wereiaieffitly high as to render the analysis invalidt. i, however,
reported in detail.)

Generally, where the evaluations were done using ERetics, the persistence endpoints are equiddase for
modeling purposes. Only in the case of the disisipdrom the water phase did ethofumesate showraS+O
behavior and consequently both modeling and persist endpoints were obtained using different kineti
models, according to FOCUS (2006).

Total system Angler See:

Table 8-177: DT values for ethofumesate and its metabolite and raeks of statistical evaluation of the

model fits using SFO kinetic for total system Anglesee

Substance ) t-test Visual acceptability
DTsg DTgo chi? test . :

probability Curve Residues

Ethofumesate 89.0 2955 4.2 <0.001 ++ +

Ethofumesate-

carboxylic acid 18.7 62.2 18.1 <0.001 + -

NC 20645

Other details: M 99.49; Formation fraction 0.385

Total system Honniger Weiher:

Table 8-178: DT50 values for ethofumesate and itsatabolite and results of statistical evaluation ofthe

model fits using SFO kinetic for total system Hoeniger Weiher [NR: not reliable]

Substance i t-test Visual acceptability
DTsgg DTgg chi? test o .

probability Curve Residues

Ethofumesate 141.2 468.9 3.4 <0.001 + ++

Ethofumesate-

carboxylic acid >1000""  >1000" 9.9 0.5 ++ +

NC 20645

Other details: M 97.06; Formation fraction 0.418° Not Reliable
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RESULT AND DISCUSSION

DTs values for ethofumesate in the entire system mrfigen 89.0 to 141.2 days, with an arithmetic meén

115.1 days.

The following figures and tables show the resulthe kinetic evaluation carried out by the notifie

Figure 8-100: Kinetic evaluation of the water/sedirant study Anglersee (Ethofumesate, SFO, total systg

R S S —
# Chi2 error estimation
> S WS N e
EthTot AECTot All
Chi2Err$ 4.243 18.094 6.218
Kinetic model SFO SFO

S S S S S S S S
$ Parameter estimatio
B

Degrees of Freedom 27

Parameter Estimate Lower CI Upper CI St.Dev Prob t
M(0) EthTot 9.94%9e+01 9.615e+01 102.835 1.706e+00 2e-16
k EthTot 7.791e-03 €.895e-03 0.009 4.571e-04 2 e

k AECTot . 3.704e-02 1.977e-02 0.054 8.814e-03 0.000129
FF EthTot -> AECTot : 0.3854 8.117e-02
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Measured & Predicted Resldues vs. Time
EthTot (SFO)
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Figure 8-101: Kinetic evaluation of the water/sedirent study Anglersee (Ethofumesate, SFO, water phase

e —
$# Chi2 error estimation
T S
EthWat All
Chi2Err% : 7.988 7.988
Kinetic model : SFO
T R S S ——
# Parameter estimation
# _________________________________
Degrees of Freedom : 14
Parameter Estimate Lower CI Upper CI St.Dev Prob > t
M(0) EthWat B 85.804021 80.758805 90.849 2.574137 4.86e-15
k EthWat X 0.012778 0.010595 0.015 0.001114 8.32e-09
e —
# DIS0 and DT90 values
S
EthWat
DTSO : 54.247
DT90 : 180.20
Kinetic model : SFO
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Measursd & Predicted Residues vs. Time
EthWat (SFQ)
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Figure 8-102: Kinetic evaluation of the water/sedirant study Anglersee (Ethofumesate, DFOP, water

phase)

‘ .........
$# Chil error estimation
E ——— -
Ethiat all
ChiZErzrs : 2.264 2.264
Kinetic model : DEoP
’ -
$# Farameter estimation
‘ -—
Degrees of Freedom : 12
Farameter Estimate Lower CI Prob > t
M(0) EshiWat 9.835e+01 $.558e+01 1.4 < 2e-16
kl EchiWat 1.833e+00 -1. (2 0.41
x2 EchiWat 1.115e-02 1 4.1 2.34e-12
g EthWat 1.955e-01 1.607e-01 0.230 1.773e-02 €.17e-08
‘ -
# DTS0 and DT90 values
£
t
DTSO : .668
DTS0 : 87.08
Kinetic model : DEOP

362




Ethofumesate Volume 3 — B.8 (AS)

Measured & Predicted Residues vs. Time
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Figure 8-103: Kinetic evaluation of the water/sedirent study Anglersee (NC20645, SFO, total system)
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Figure 8-104: Kinetic evaluation of the water/sedirant study Anglersee (Ethofumesate, SFO, sediment)
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Figure 8-105: Kinetic evaluation of the water/sedirant study Anglersee (NC20645, SFO, sediment)
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Figure 8-106: Kinetic evaluation of the water/sedirant study Honniger Weiher (Ethofumesate, SFO, total

system)
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Figure 8-107: Kinetic evaluation of the water/sedirant study Honniger Weiher (Ethofumesate, SFO,

water phase)
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Figure 8-108: Kinetic evaluation of the water/sedirant study Honniger Weiher (Ethofumesate, DFOP,

water phase)
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Figure 8-109: Kinetic evaluation of the water/sedirant study Honniger Weiher (Ethofumesate, SFO,

sediment)
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Figure 8-110: Kinetic evaluation of the water/sedirant study Honniger Weiher (NC20645, SFO, sediment)
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Comments RMS

The study is valid.

The relevant endpoints are:

whole sys. water phase sediment
DegT50/DT90 Chi2  DissT50 /DT90 Chi2  DissT50 /DT90hi? Kinetic model
(d) (%) (d) (%) (d) (%)
Anglersee 89 /296 4.2 54 /180 8.0 96 / 320 3.2 SFO
Honniger W. 141 / 469 3.4 9.9/130 4.4 1000 - FOS
Reference: Kinetic evaluation of the degradation of ethofumesi® in an aerobic water/sediment
system
Notifier: Taskforce
Author(s), year: Schmitt, W.;2008
Report/Doc. number: MEF-08/247 /| M-301623-01-1
Guideline(s): Not applicable
GLP: No
Deviations:
Validity: Valid
Status: New study

EXECUTIVE SUMMARY

The degradation and dissipation kinetics'6€]-ethofumesate in aquatic systems was investigayeslaluating
respective experimental data from three differeaten/sediment systems. These include a river veatédoamy
sand sediment (Rhine River) system and a pond waticlay loam sediment (Anwiler Teich) system, |[Ker

G., 1995] as well as a pond system with sandy senlifiHubertus-see) [Celorio, J., 1984 ].

The evaluation followed the recommendations of RRECUS working group on degradation kinetics [FOCUS,
2006] and considered modeling endpoints. It incduda analysis of the total system degradation amgles

phase dissipation by analyzing the decline curves.

Table 8-179: SFO degradation parameters for the tai system.

System DTso DTogo
[days] [days]

Hubertussee (Celorio, J., 1984, M-155553-01-1) 162 538

Rhine River (Kellner, G., 1995, M-161568-01-1) 103 342
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Anwiler Teich (Kellner, G., 1995, M-161568-01-1) 164 543

Table 8-180: SFO dissipation parameters for ethofuesate in the water phase

System DTso DToo
[days] [days]
Hubertussee 31.2 104
Rhine River 34.8* 116
Anwiler Teich 56.8* 189

*derived from biphasic model

Table 8-181: SFO Dissipation parameters for ethofuesate in the sediment phase

System DTso DTgo
[days] [days]

Rhine River 174 578

Anwiler Teich 279 928

RESULT AND DISCUSSION

DTso values for ethofumesate in the entire system mhufigem 103 to 164 days, with a geometric mean @ 14

days.

The following figures and tables show the resultte kinetic evaluation carried out by the notifie
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Figure 8-111: Kinetic evaluation of the water/sedirant study Rhine River (Ethofumesate, SFO, total

system)
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Figure 8-112: Kinetic evaluation of the water/sedirant study Rhine River (Ethofumesate, SFO, water

phase)
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Figure 8-113: Kinetic evaluation of the water/sedirant study Rhine River (Ethofumesate, DFOP, water

phase)
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Figure 8-114: Kinetic evaluation of the water/sedirant study Rhine River (Ethofumesate, SFO, sediment)
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Figure 8-115: Kinetic evaluation of the water/sedirant study Anwiler Teich (Ethofumesate, SFO, total

system)
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Figure 8-116: Kinetic evaluation of the water/sedirant study Anwiler Teich (Ethofumesate, SFO, water

phase)
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Figure 8-117: Kinetic evaluation of the water/sedirant study Anwiler Teich (Ethofumesate, DFOP, water

phase)
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Figure 8-118: Kinetic evaluation of the water/sedirant study Anwiler Teich (Ethofumesate, SFO,

sediment)
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DTSO0: 279.249¢ NaN

DTS90: 927.6472 NaN

Finetic model: sfo sink

Comments RMS

The study is valid. Results from the experiment éttissee were not further considered since thescéisp
study (Celorio, 1984) was considered not valid.

Whereas the notifier calculated the water compantrhalf-lives from the slow phase degradation (&tEOP
kinetic model), the RMS thinks that the actual DT&@nore appropriate in this case.

The relevant endpoints are:

whole sys. water phase sediment
DegT50 /DT90 Chi?2 DissT50 /DT90 Chi2 DissT50 /DT90hi2 Kinetic model
(d) (%)  (d) (%) (d) (%)
Rhine River 103/ 342 1.1 13/94 4.7 174 /578 2 3. SFO
Anwiler Teich 141/ 469 3.4 9.9/130 4.4 1000 - SFO
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Reference: Degradation and Metabolism of Ethofumesate in two \&ter/Sediment Systems under

Aerobic Conditions — Laboratory Test

Notifier: UPL

Author(s), year: Heintze, A. (2003)

Report/Doc. number: 20011407/01-CUWS

Guideline(s): BBA Guideline, part 1V, 5-1 (1990)daBETAC recommendations (1995).
GLP: Yes

Deviations:

Validity: Valid

Status: New study

I. MATERIALS AND METHODS

A. MATERIALS

1. Test Material: [*C U-ring]Ethofumesate
Batch No.: 00BDR495/2/1
RadiochemicalPurity: 99.3%
Specific activity: 1.72 GBg/mmol (46.4 mCi/mmol)
CAS No.: 26225-79-6

2. Test material: Ethofumesate
Batch No.: #1997/1
CAS No.: 26225-79-6
Purity: 98.59%

3. Test material (reference):
EDB (2-ethoxy-2,3-dihydro-3,3-dimethylbenzofurasol)
HDBM (2,3-dihydro-2-hydroxy-3.3-dimethyl-benzofm-5-yl methanesulphonate, =NC 8493)
HDS (2-(2-hydroxy-5-methanesulphonyloxyphenyljp2thylpropionic acid, = NC 20645)

Ethofumesate-2-keto ([2,3-dihydro-3,3-dimethyb:@s-benzofuran-5-yl methanesulphonate)
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4. Water/Sediment Two test systems were used, pond and creek sdmipten different

locations. The test system was characterised acliheted at 20°C under
aerobic conditions in the dark over a period ofdé4s. The water sediment
systems were sieved through a 2 mm mesh and watefikered through a

0.2 mm sieve, the sediment was sieved throughGrr sieve.

Table 8-182: Characterization of water and sedirsanples

Pond (silty loam) Creek (sand)

Parameter Before start /| snor 140 | After 232 | BefOre st/ raor 140 | After 232

Beginning of davs davs Beginning of davs davs

the study y y the study y y

Water
Total P [mg/L] 0.06/<0.02 0.38 0.075 <0.02 0.58 0.18
Ca/Mg/Na/K [mg/L] | 68/30/9.3/2.3 44/21/10/3.3
Total N [mg/L] <1l/<1 <1 <1 36/<1 <1 <1
Total organic carbon | = 14 7,103 6.7 8.8 2.3/97 4.2 10
[mg/L]
Temperature [°C] 16.8 n.d. n.d. 6.6 n.d. n.d.
pH 7.92° n.d. n.d. 8.24 n.d. n.d.
Oxygen [mg/L] 10.4 n.d. n.d. 10.8 n.d. n.d.
Redox potential [mV] +135% n.d. n.d. +14% n.d. n.d.
Sediment
Total P [mg/L] 470 n.d. n.d. 69.5 n.d. n.d.
Total N [mg/L] 715° n.d. n.d. 112 n.d. n.d.
pH 7.8° n.d. n.d. 7.5 n.d. n.d.
Total organic carbon 1.142 n.d. n.d. 0.14 n.d. n.d.
[%0]
Sandslit/clay [%] 21.9/60.9/17.2 4. nd. | 8sa/6941| nd. n.d.
Cation exchange a
capacity [mval/100 g] 22.9 n.d. n.d. 4.27 n.d. n.d.
Redox potential [mV] - 1560 n.d. n.d. + 566 n.d. n.d.
Microbial biomass [Ug | g4, 4 345 1819 2373 <100 454 433
C/g dry matter]
a determined at the time of sampling

n.d. notdetermined

B. STUDY DESIGN

1. Experimental conditions

The study was performed with a closed glass flostesy using 1000 mL all-glass metabolism flask4@.1 cm
inner diameter) containing about 500 + 100 mL watet 300 + 100 g sediment. The height of the wat&rmn

was about 6 cm and sediment was about 2.5 cm thigk density of 1.5 g/ci). The system was aerated by
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shaking with C@free, moistened air. The organic volatiles in flask were trapped. 6 flasks were not treated
and served as control and were used to determimebittmass. The samples were incubated at 20 = 2°C

protected from light for incubation periods up 822lays.

Each test system was treated with 249 ug Ethofuie@&acni, equivalent to 1.556 kg/ha.

2. Sampling

The organic volatiles were trapped with Tenax \tsatrap. The*CO, was trapped by sodium hydroxide

solution.

Duplicate samples were collected at sampling irtisr®, 6, 24, 48 hours and 7, 14, 29, 61, 103,ar#l 230

days after treatment.

2. Description of analytical procedures

The water was separated from the sediment by pouridhe organic volatiles were extracted from Tetrap
with 15 ML acetone and radioactivity in the exteatas determined by LSC of an aliquot. The sodium
hydroxide trapped COwas determined by LSC.

After pour out of the water phase, the sediment mwi®d by stirring and shaking and 100 mL acetdaitvater
(1/1, viv) was added to the aliquots of about 18@.\W. and amount of acetic acid sufficient to getpdl below

5.0 was added to the extracts. The incubation $laskre closed with a carbon dioxide trap and shaken
overnight. The dispersed sediment was transfeweal 200 mL glass centrifuge tube and centrifugedlfo
minutes at 2600 rpm. The extraction was repeatézttand the radioactivity after each extractiopsted in the
combined extracts was determined by LSC of an atiqiihe sediment was afterwards extracted minimum t
times with 80 mL pure acetone and the radioactiaftgr each extraction step and in the combinerhetd was

determined by LSC of an aliquot.

Partitioning of the extractables was characterisgdlLC. The fractions were co-chromatographed vtite

reference compounds.

After the final extraction the sediment was dried ghe total amount of non-extractable radioactesdues in

sediment was determined by combustion and LSC.

After pour out of water from the incubation flastke radioactivity in the water was determined byCLS he
water phase was added with 10% of its volume ofcmiile and radioactivity was determined by LS&h
aliquot of around 100 mL was transferred to a 3Q0ETIenmeyer flask, acidified with acetic acid #ach a pH
below 5.0 and closed with a carbon dioxide trape Hssemble was shaken overnight and the amount of
radioactivity in the carbon dioxide trap was detiexed. Afterwards the remaining non-volatile radiizty in

the aqueous phase was determined by LSC on arotliqu

Partitioning of the dissolved radioactivity was @werised by two TLC systems. The fractions weve ¢

chromatographed with the reference compounds.
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IIl. RESULTS AND DISCUSSION
A. MASS BALANCE

The mean recovery from the pond water/sedimentesysduring the whole study was 98.2% AR (91.4% -
113.1%) and the mean recovery from creek watemsemti system during the whole study was 100.6% AR
(79.3% - 115.9)

B. FINDINGS

In the pond system the G@&apped from air increased to 4.2% AR after 23gsdén the sediment radioactivity
increased from 1.5% AR immediately after the treaitto 68.7% AR after 230 days. In the water ptase
radioactivity decreased from 96.2% AR on day 08dl.2 AR after 230 days. The extractable residuesased
from 1.4% AR (0 days) to approx. 43.9% AR afterddls and decreased to 26.4% AR after 230 daysumhe
extractables reached 41.9% AR at the end of théystNo organic volatiles could be found throughths

incubation period. Total mineralisation to carbéoxile was 6.1% AR after 230 days.

The metabolite HDS increased to maximum rates B3%0AR after 103 days and 10.7% after 230 dayse©Oth

metabolites were below 5% AR at all sampling dates.

In the creek system the G@apped from air increased to 4.6% AR after 23@sdin the sediment radioactivity
increased from 1.7% AR immediately after the treaitito 35.3% AR after 230 days. In the water ptiase
radioactivity decreased from 105.8% AR (0 days)4th7% AR after 230 days. The extractable residues
increased from 1.6% AR (0 days) to approx. 26.6%after 29 days and decreased to 15.5% AR afteid2gs.
The un-extractables reached 19.4% AR at the endeo$tudy. No organic volatiles could be found thyloout

the incubation period. Total mineralisation to aarldioxide was 9.1% AR after 230 days.

The metabolite HDS increased to maximum rates 5#/7AR after 61 days and was not detected in thiesys

after 230 days. Other metabolites were below 5%aA&I sampling dates.
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Table 8-183: Distribution of radioactivity in the pond and creek water/sediment system in % of AR

Water Sediment
CO,
Time | trapped Total Total Sum
directly after SNV ? CO, after Extract CO, NER
sampling sampling
[d] [%0] [%] [%] [%0] [%0] [%] [%0] [%0] [%0]
Pond System
0 0.0 96.2 96.1 0.1 15 1.4 0.0 0.1 97.yY
0.25 0.0 94.9 94.8 0.1 1.7 1.5 0.0 0.2 96.6
1 0.0 92.0 91.9 0.1 3.1 2.8 0.0 0.4 95.p
2 0.0 99.3 99.1 0.2 7.2 6.5 0.0 0.6 10615
7 0.0 70.9 70.7 0.2 26.7 24.2 0.0 2.4 97.b
14 0.0 61.9 61.6 0.3 34.8 32.3 0.0 2.5 967
29 0.0 53.5 53.3 0.2 41.5 39.4 0.0 2.1 9511
61 0.6 48.2 47.8 0.4 49.5 43.9 0.1 5.5 98,3
103 1.3 41.9 41.2 0.6 53.1 40.7] 0.1 12.4 96{4
121 1.1 42.8 41.4 15 53.3 38.8 0.4 14.10 97(3
203 4.2 28.1 26.7 1.4 68.7 26.4 0.5 41.p 101.1
Creek System
0 0.0 105.8 105.7 0.1 1.7 1.6 0.0 0.1 1075
0.25 0.0 109.8 109.7 0.1 2.2 2.0 0.0 0.1 111.9
1 0.0 100.1 100.0 0.1 2.8 25 0.0 0.2 1028
2 0.0 98.4 98.2 0.2 6.1 5.8 0.0 0.3 104|5
7 0.0 84.5 84.3 0.2 17.6 16.9 0.0 0.6 102(1
14 0.1 80.7 80.4 0.2 21.9 21.2 0.0 0.7 102.7
29 0.3 72.1 72.0 0.1 27.3 26.6 0.0 0.7 997
61 1.0 67.4 66.7 0.6 29.5 24.6 0.0 4.9 979
103 1.1 63.8 62.6 1.2 30.8 22.3 0.2 8.3 95)7
121 1.0 64.8 60.9 3.8 31.2 21.7 0.4 9. 96)9
203 4.6 447 40.6 4.2 35.3 15.5 0.4 19.4 846
a soluble but not volatile after acid treatment

Table 8-184: Characterisation of the radioacticityin the water phase of the creek system in % of apield

radioactivity

Keto-
Ethofumesatq Ethofumesate

Time (d) | (%) (%) EDB (%) HDBM (%) |HDS (%)
0 105 0 4.7 0 0

0 97.7 0 4 0 0
0.25 100.6 0 4.8 0.8 0
0.25 108.7 0 3.9 0.6 0

1 94 0 3.8 0 0

1 97.7 0 3.1 1.6 0
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2 95.6 0 2.8 1.2 0.8
2 91.4 0 2.3 1 1.2
7 78.9 0 5.1 0 0
7 80.6 0 0 0 4.1
14 75.4 0 0 0 3.7
14 77.9 0 0 0 3.8
29 66.7 0 1.8 0 3.1
29 66.8 0 15 0 3.9
61 54.3 0 0 0 9.7
61 64.2 0 0 0 5.2
103 62.3 0 0 0 4.2
103 52.4 0 0 0 6.3
121 60.3 0 0 0 8.8
121 50.2 0 0 0 2.6
230 44.7 0 0 0 0
230 36.5 0 0 0 0

Table 8-185: Characterisation of the radioacticityin the sediment of the creek system in % of applied

radioactivity

Keto-
Ethofumesate| Ethofumesate
Time (d) | (%) (%) EDB (%) HDBM (%) | HDS (%)
0 1.2 0 0 0 0
0 2 0 0 0 0
0.25 1.7 0 0 0 0
0.25 2.4 0 0 0 0
1 3 0 0 0 0
1 2.1 0 0 0 0
2 5.6 0 0 0 0
2 6 0 0 0 0
7 16.9 0 0 0 0
7 16.9 0 0 0 0
14 22.6 0 0 0 0
14 19.7 0 0 0 0
29 25.7 0 0 0 0
29 27.5 0 0 0 0
61 26.3 0 0.8 0 0
61 21.6 0 0.5 0 0
103 23.2 0 0 0 0
103 21.4 0 0 0 0
121 23.2 0 0 0 0
121 20.3 0 0 0 0
230 15.7 0 0 0 0
230 154 0 0 0 0
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Table 8-186: Characterisation of the radioacticityin the water phase of the pond system in % of apd

radioactivity

Keto-
Ethofumesate | Ethofumesateg

Time (d) | (%) (%) EDB (%) HDBM (%) |HDS (%)
0 96.9 0 2.2 0 0
0 88.5 0 4.6 0 0
0.25 88.6 0 2.5 0 0
0.25 93.3 0 4 1.2 0
1 91.7 0 25 1.1 0
1 83.3 0 3 2.1 0
2 89.9 0 2 0.7 0.3
2 101.3 0 2.3 1.1 0.6
7 68.8 0 0 0 2.4
7 65.9 0 0 0 4.2
14 58.1 0 0 0 3.2
14 57.3 0 0 0 4.6
29 50.3 0 0 0 3
29 48.1 0 0 4.6 0
61 43.3 0 0 0 5.6
61 415 0 0 0 5.2
103 30.8 0 0 0 9.3
103 33.7 0 0 0 8.7
121 35.5 0 0 1.1 5.2
121 34.9 0 0 0.4 5.6
230 15 0 1.1 2.1 8.6
230 11.6 0 0.8 1.3 12.8

Table 8-187: Characterisation of the radioacticityin the sediment of the pond system in % of applied

radioactivity

Keto-
Ethofumesate | Ethofumesateg
Time (d) | (%) (%) EDB (%) HDBM (%) |HDS (%)
0 1.5 0 0 0 0
0 1.3 0 0 0 0
0.25 1.4 0 0 0 0
0.25 1.6 0 0 0 0
1 3 0 0 0 0
1 2.5 0 0 0 0
2 6.2 0 0 0 0
2 6.9 0 0 0 0
7 22.8 0 0.7 0 0
7 24.4 0 0.6 0 0
14 31.8 0 0 0 0
14 32.7 0 0 0 0
29 39.4 0 0 0 0
29 - - - - -
61 40.9 0 1.4 0 0
61 43.6 0 2 0 0
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103 38.6 0 0 1.2 1
103 38.3 0 0 0 2.2
121 35.3 0 0 1 0.8
121 38.9 0 1.6 0 0
230 25.2 0 2.4 0 0
230 22 0 3.2 0 0

Table 8-188: Sums of Ethofumesate and its metabadi in water and sediment of the pond and creek
system in % AR

T['g]‘e 0 0.25 1 2 7 14 | 29 | 61 | 103 | 121 | 230

Pond System

Ethofumesate| 94.1 92.5 90.3 102|2 91.0 90.0 g9.7 .7 8470.7 72.3| 36.9
Keto-

Ethofumesate 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.( 0.p 0 0{o
EDB 3.4 3.3 2.8 2.2 0.7 0.0 0.d 1y 0.p 0/8 3.8
HDBM 0.0 0.6 1.6 0.9 0.0 0.0 0.0 0.4 0.6 18 1{7
HDS 0.0 0.0 0.0 0.5 3.3 3.9 3.( 5.4 10.6 5|8 1p.7

Creek System

Ethofumesate| 103.0 106.Y 9814 99.8 96.7 9r.8 934828 79.7| 77.0| 56.2

Eterfg%umesate 0.0 0.0 0.0 0.0 00/ 0o od 00 o0b o0 ol
EDB 44 | 44 | 35| 26| 26/ 02 17 of op oo do
HDBM 00| 07 | o8 11| 00| o0 od od op op oo
HDS 00| 00 | o0 10| 21 34 3§ 75 sB sz do

The half-lives of Ethofumesate in water/sedimerstesy were 188 daysXbrder) in pond system and 275 days

(1*' order) in creek system. The BValues were not calculated.

Table 8-189: Degradation parameters of Ethofumesat& water/sediment systems

o Confidence limits (95%) DTso
System Phase Kinetics
[days] [days]
1% order 76.0 - 97.9 86.9
Water phase
Saqrt £ order 28.1-42.4 34.9
Pond
1% order 175 - 200 188
Whole system -
Linear 191 - 210 201
1% order 163 - 199 181
Water phase
Saqrt £ order 121 - 153 136
Creek
1% order 264 - 286 275
Whole system -
Linear 243 -264 253
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[Il. CONCLUSION

The half-lives of Ethofumesate in water/sedimerstem were 188 days$brder) in pond system and 275 days
(1*' order) in creek system. One metabolite, HDS (=20645), was found in the water/sediment systemsebo

5% for two succeeding sampling point (creek systengbove 10% (pond system).

Comments RMS

Although the study was conducted according to tH&ABGuideline, part IV, 5-1 (1990) and SETAC
recommendations (1995), the study was in accordaitbethe relevant OECD 308 guideline. Significdetails
on the analytical method are missing, such as L@@ 12OD. This has also consequences for the subeeque
kinetic evaluation. After first detect concentratidbelow LOD should be set to %2 LOD. Although timpact on
the endpoints might be limited, clarification regjag analytical methods (LOD, LOQ) has to be predd

The study is acceptable.

Reference: Calculations of the environmental fate endpoints viater/sediment systems for
Ethofumesate according to recommendations of theCW® working group on

degradation kinetics

Notifier: UPL

Author(s), year: Stangelj, A.; 2014
Report/Doc. number: 210790-CA-07020203-01
Guideline(s): Not applicable

GLP: No

Deviations:

Validity: Valid

Status: New study

A kinetic analysis of the Heintze 2003 study wasfgrened according to recommendations of the FOCUS
workgroup on degradation kinetics (2006) and ioregul in Stangelj (2014). The results of this asialgupport
the degradation as reported in the Heintze 2008ystlihe analysis is submitted under KCA 7.2.2.340@

shortly summarised below.
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Water/sediment degradation rates derived from éxmetal values obtained in a laboratory study with-
Ethofumesate (Heintze, 2003) were calculated adogrtb recommendations of the FOCUS workgroup on
degradation kinetics (2006 & 2011).

Degradation data of two water-sediment systems wseel in calculations performed with the modelgafe
KinGUI version 2.0. Modelling was done using altalano weighting and MO (total amount at time Oyeveot
fixed for the parent. MO of the metabolites weneedl to 0. Flows from parent to metabolites as waslifrom

parent or metabolite, resp., to sink were consilérethe simultaneous fittings.

The data were optimized and integrated accordirgiandard recommendations and assuming SFO (dirgile
order) kinetics and FOMC (first order multi compaent) kinetics for Ethofumesate and assuming sifigle
order kinetics for the metabolite. The calculatedpat data (consisting of daily percentages ofrtbhminally
applied concentration) and residuals (differenceswben calculated concentrations and actual measure
concentrations) were graphically fitted and vispabksessed. Following an acceptable visual assassthe
deviations between observed and calculated vaklagve to the uncertainty of the measurements wssessed
using the chi-square() statistical test where the FOCUS trigger leveko15% was applied. A test of the
confidence of the calculated data returned aftéimagation was performed using a t-test and empigythe
FOCUS trigger value for probability of < 0.05.

For Ethofumesate, the obtained results indicate $f was the model that clearly fits best for batiter-
sediment systems. In all cases the kinetic evalnaising SFO resulted in better curve fittings &owler y°

values. For FOMC the probabilities of the t-teddigated that the parametexsand B are not significantly
different from zero. FOMC did also not provide keit€hi? ) values than the SFO model.

For parent/metabolite combination (pond and cregitesn) the simultaneous fittings led to acceptabtailts.
The resulting curve fittings and residual plots ff@arent and metabolite were visually acceptableidening the
inherent scatter of degradation data. However,Gh& (;°) value for the metabolite significantly exceeds the
trigger of 15 which was considered to be acceptdbito the scatter of degradation data. Furthexnmonly the
values of pond system can be used for the metabdlite to inadequate simultaneous fitting for fleek system

as the Chi2 for the metabolite fitting is above 40.

Table 8-190: Whole system modelling and persistenesmdpoints for Ethofumesate and metabolite based

on data obtained in two water/sediment system (ponand creek)and considering FOCUS kinetics

Kinetic | degDT50 degDT90 | Formation | Plots visually

Substance model | (d) (d) fraction acceptable Chi2 t-test |EF
Pond

Ethofumesate| SFO 217.7 723.1 n.a. yes 5.15] <0/05 9888

NC 20645 SFO 99.1 329.2 0.443 yes 32.44p <0 Oé)'
Creek

Ethofumesate| SFO 204.8 680.2 n.a. yes 3.711 <0 050_9903

NC 20645 SFO 13.4 44.6 1 yes 40.05¢ <0.05
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Table 8-191: Results of the kinetic ecaluation fothe active substance Ethofumesate (parent to sink)

Water-sediment | Kinetic degDT50| degDT90| Plots visually | Chi2 t-test
system model (d) (d) acceptable (trigger:15) | (trigger:0.05) | EF
SFO 217.3 722 yes 5.049 <0.05 0.8864
Pond a: 0.406
FOMC 217.5 728.2 yes 5.162 b 0.406 0.886
SFO 208.6 692.9 yes 3.626 <0.05 0.8985
Creek a: 0.43
FOMC 208.7 696.6 yes 3.709 b 0.43 0.8983

Comment RMS

The notifier has provided calculations for the wehelystem, however dissipation kinetics of ethofiate the

water and sediment compartment were not calculatedhe notifier. The RMS has performed a kinetic

evaluation according to level-l (FOCUS, 2006).

The dissipation kinetics for metabolite NC20643ha total system of the experiment “Pond” are atad@p. In

the water phase, maximum occurrence was not reaahsiddy end - no degradation kinetics could lrévee.

NC 20645 occurs only at two sampling dates in #diraent phase (<3% AR).

The dissipation kinetics for metabolite NC2064%he total system of the experiment “Creek” showegkry

large scatter and the fits are visually unacceptabbr the water compartment, acceptable fits aeréeved

The metabolite was not detected in the sedimerggoha

The endpoints are:

DissTs¢/Diss Ty Chiz2 Kinetic

Water model
Pond 37 /343 5.7 DFOP
Creek 141 /804 24 DFOP

The calculations are shown in the figures below.

DissTEy/DissTyg

sediment
258 / 857
273 /907

Chi2 Kinetic
model
6.6 SFO
1.7 SFO
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Figure 8-119: Dissipation kinetics of ethofumesatethe water compartment of the system “Pond” (S
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Figure 8-120: Dissipation kinetics of ethofumesatthe water compartment of the system “Pond” (DFFOP
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Figure 8-121: Dissipation kinetics of ethofumesatthe sediment compartment of the system “Pon&Q5
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Figure 8-122: Dissipation kinetics of ethofumesatthe water compartment of the system “Creek” (5FO
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Figure 8-123: Dissipation kinetics of ethofumedatthe water compartment of the system “Creek” (PO

M ed & Predicted Residues vs. Time Residuals vs. Time
parent parent
120 T T T T T 10 T T T
] E
)
2 E o ©
3 5710
4 3
3 1 le o o
] s P
k-1 3 | 0
2 k3 )
[ EI Y
o bo
k-] o ©
E ] s 1
2 E
®©
2 i °
t t + -10 t t t t
0 50 100 150 200 250 300 0 50 100 150 200
Time Time
- EE ezt i=s T
parant All
dETT% s L o
Eine mioce | bFae
Pazasstes ofllma
Iesgrees 1 Freasdom
Faramnatar Estimate wa T par T t . DevY Frck
Midl pacent Thav02 Law 0. 434 ka0 &
b DaTeRE 17a [ i L
Parent o i3 T u L} 4 s d
g LS 3 " Téa ] 473s i
oS aad DTH cr FEETT 3
arant
s "

Figure 8-124: Dissipation kinetics of ethofumesatthe sediment compartment of the system “Cre&EQ)
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B.8.2.3.4.rradiated water/sediment study

The behaviour of ethofumesate in water under lgginditions and in water / sediment is adequate$cideed.
Therefore, the route and rate of degradation obfathesate in irradiated water/sediment systems wete
separately studied.

B.8.2.4.Degradation in the saturated zone

The degradation of ethofumesate in the saturated w@s not studied.

B.8.2.5.Summary: fate and behaviour in water and sediment
Ethofumesate is stable to hydrolysis at pH 4, pdhd pH 9. No major degradation products were oleserv
In the first evaluation for approval, the photatytiegradation of ethofumesate was reported forrabeu of
studies with variable results. Aqueous photolysiptd 7 with filtered light from an Hg-arc lamp rédgad in a
DTso of 28-31 hours (3-5 fold intensity of natural dght) in irradiated solutions. However, due to 4%
unidentified radioactivity in this study and expeental deficiencies in other aqueous photolysidisj new
studies were conducted by both notifiers. In bativ mqueous photolysis studies, a multitude of foansation
products was formed; none of them exceeding 10% ARimilar degradation pattern is observed in aptu
investigating the photolysis of ethofumesate irurgtwater, which was performed for registratiordapan and
is an optional data requirement. The results méddhe findings of the study on aqueous photolystuffered
solution. A large number of unidentified photodetates were formed, two of them above 5% AR.
Contrasting results were reported for the new denaiineralization studies in water. In the studythg notifier
UPL, ethofumesate was found to be stable in natamaface water until day 62 of incubation and the
mineralisation was marginal with a maximum of 1.(8igh-dose test) and 0.8% (low-dose test) at tlteafithe
incubation period. The new study on aerobic mirieatibn in surface water submitted by the notifiaskforce,
however, showed that after a lag phase of 60 daygréficant degradation of ethofumesate was oleskrthe
remaining amounts of ethofumesate after 88 day® w8t3% AR and 79.3% AR in the low- (10 pg/L) and
high-dose (100 pg/L) experiment, respectively. Thain metabolite formed was NC 8493 (ethofumesate-2-
hydroxy) with a maximum amount of 18.3% AR. The afetite identified as BCS CW35117 (ethofumesate
acetic acid) was formed at 13.4% AR and 2.4% AB@low-dose and high-dose experiment, respectively
Three dark water/sediment studies submitted fergtevious evaluation were found to be not valid
anymore, mainly due to experimental insufficiencieésr instance, in two of these studies only thegiihe
water phase was reported whereas in one studytbalgediment pH was determined. In addition, meiiziso
above 10% AR were not identified within these stgdiTherefore, new water sediment studies were itigioim
by both notifiers. Mineralisation of the activebstance ranged between 1.2 % AR and 15.3% AR Hi@and
125 days, respectively. Non-extractable residuakénsediment compartment ranged between 14.2 %amfR
43.2% AR at study end. Whole system half-lives eghbetween 89 and 294 days (geomean 170 d; nln 8).
both new studies, NC20645 was identified as a mayetabolite (max. occurrence in whole system18.8%% A
after 125 days). However, metabolite NC20645 ditdreach the maximum occurrence at study end induto

of four water/sediment systems.
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Figure 8-125: Degradation pathway of ethofumesatgdter/sediment systems
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BOUND RESIDUES

B.8.3. FATE AND BEHAVIOUR IN AIR

B.8.3.1.Route and rate of degradation in air
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Reference: ESTIMATION OF THE PHOTOCHEMICAL- OXIDATIVE DEGRADAT ION OF
ETHOFUMESATE (SCHERING CODE NO ZK 49 913) IN THE AT MOSPHERE

Notifier: Taskforce

Author(s), year: Brehm, M.; 1992

Report/Doc. number: A83382 / W 126/2 / M-155650101-

Guideline(s): None

GLP: No

Deviations:

Validity: Valid

Status: Previous evaluation in DAR for original epgal / baseline dossier.

Study summary based on previous draft assessnport re

Materials and Methods
The photolysis of ethofumesate in air was deteeghiaccording to the Atkinson method described éen@ECD
Draft Guidelines on Photochemical Oxidative Degtextein the Atmosphere (1991).

Results
The half-life for photooxidation of ethofumesateair was calculated to 4.1 hours at@5based on first order

kinetics.

Comments RMS

The study is acceptable

Reference: Ethofumesate - Predictive model calculation of theatmospheric oxidation behaviour
(AOP)

Notifier: Taskforce

Author(s), year: Schneider, E.; 2002

Report/Doc. number: OFC00004956 / M-352110-01-1

Guideline(s): None

GLP: No

Deviations:

Validity: Not valid

Status: Previous evaluation in DAR for original eppal / baseline dossier.

Study summary based on previous draft assessnynt re

Materials and Methods
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The photolytical half-life of ethofumesate in aimsvestimated to 2.1 hours using the "Atmospheric&bon
Program, Version 1.5” (Meylan and Howard; SyracuséDPWIN estimates the rate constant for the
atmospheric, gasphase reaction between photochignpoaduced hydroxyl radicals and organic chenscal

The estimation methods used by AOPWIN are based sfpactureactivity relationship (SAR) methods

Results

The half-life for photooxidation of ethofumesateaiin was calculated to 2.1 hours.

Comments RMS

Key parameters, such as the assumed temperatenmjsging. The study is not valid.

B.8.3.2.Transport via air

The vapour pressure of ethofumesate is 0.00065t R&°€ indicating a moderate potential for volatkion
from plant and soil. Since the compound is rapitihgraded in air (D = 4.1 hours; Brehm, 1992), no further
investigation of its transport in air is requirdtis unlikely that the compound is transportedain over long

distances or accumulates in air.

B.8.3.3.Local and global effects

There are no indications that the compound had lmcglobal effects beyond those covered elsewhetbe

draft review assessment report.

B.8.3.4.Summary: fate and behavior in air

The vapour pressure of ethofumesate is 0.00065t R&°€ indicating a moderate potential for volatlion
from plant and soil. Since the compound is rapattgraded in air (Dsg = 4.1 hours), no further investigation of
its transport in air is required. It is unlikelyaththe compound is transported in air over londgadises or

accumulates in air.

B.8.4.DEFINITION OF THE RESIDUE

B.8.4.1.Definition of the residue for risk assessment

The residue definitions relevant for risk assesgarf@reach compartment are the following:

Compartment Residue Definition

399



Ethofumesate Volume 3 — B.8 (AS)
Soil ethofumesate,
NC 8493(ethofumesate-2-hydroxy),
Groundwater ethofumesate,

NC 8493(ethofumesate-2-hydroxy)
NC 20645 (ethofumesate-carboxylic acid)

Surface Water

ethofumesate,
NC 8493(ethofumesate-2-hydroxy)
NC 20645 (ethofumesate-carboxylic acid)
BCS-CW35117 (ethofumesate-acetic acid)

Sediment ethofumesate,
NC 20645 (ethofumesate-carboxylic acid)
Air ethofumesate

B.8.4.2.Definition of the residue for monitoring

The residue definition for monitoring is ethofumtesanly for all compartments because all major déation

products are of no pesticidal nor toxicological rootoxicological relevance.

B.8.5.MONITORING DATA CONCERNING FATE AND BEHAVIOUR OF THE ACTIVE SUBSTANCE, METABOLITES ,

DEGRADATION AND REACTION PRODUCTS

Reference:
Notifier:
Author(s), year:

Occurence of 38 pesticides in various French surfacand ground waters.

Taskforce

Legrand, M. F.; Costentin, E.; &ret, A.;1991

Report/Doc. number: A47899 / M-136600-01-1
Guideline(s): None

GLP: No

Deviations:

Validity: Relevant. Not reliable.

Status:

Previous evaluation in DAR for original eppal / baseline dossier.

Study summary based on previous draft assessnynt re

A study including 38 pesticides, including ethofigaiee, was carried out throughout France in 11 gheater
wells and on one site each in the River Seine hadiver Marne. Each site was sampled 5 times oneryear.
The depths of the ground water wells were in theeal4-280 metres. Seven different multi-residusydical

techniques had to be used to cover all substaiibestecovery for ethofumesate from tap water waS0Qgpb =

83+% and at 200 ppb = 77+7%.
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Results

Ethofumesate was recovered once in one well (d&pti) at a concentration of 0.050 pg/L.

Comments RMS

Rather than a survey, the study was mainly an &oalymethodological paper aimed to test differanalytical
methods. From this study, no conclusions on ocogeeof ethofumesate in ground and surface waterbean
drawn since there was no information of the freqyesnd density of the use of pesticides in thesapraund

the sampling sites.

Reference: Groundwater monitoring for ethofumesate in two suga beet growing regions of
Spain

Notifier: Taskforce

Author(s), year: Klaas, Ph.;2007

Report/Doc. number: IF-06/00624786 / M-294853-01-1

Guideline(s): None

GLP: Yes

Deviations:

Validity: Relevant. Not reliable.

Status: New study.

EXECUTIVE SUMMARY

A groundwater monitoring study was conducted in tkegions in Spain in order to determine levels of

ethofumesate in groundwater.
The monitoring was conducted in the regions "Medieh Campo" and "Arévalo”, both in Castile and Leén
They are part of a tableland in the centre of tierin Peninsular called "Meseta Central”, thattithe same

time the basin of the river Duero. The river basithe most important production area of sugar lre8pain.

Wells for groundwater sampling were selected by mging with realistic worst case conditions of tfegions

as well as avoiding contamination that did notwiefrom the normal agricultural use of ethofumesate
Sampling was performed in two campaigns at thermdigg and the end of the groundwater recharge gerio
(September 2006 and February 2007). The monitaencigded two wells in Arévalo. In Medina del Campaoge
well was sampled in September 2006 and three welis sampled in February 2007.

INFORMATION ON TEST METHOD:
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Application:
Ethofumesate is a registered herbicidal active eidignt. Thus, the test items are commercial hathici

products, which contain ethofumesate. Ethofumesatéaining products are common herbicides in cotioeal
sugar beet cultivation. Applications of ethofumesan parcels in the surroundings of the selecteditoring

wells were confirmed by the farmers.

The data concerning Ethofumesate applications wereided by the farmers (non-GLP).

Table 8-192: Region "Medina del Campo"

Parcel of the well Distance to the
N next parcel on that
ame . thofumesate was
Period of ethofumesate = Amount of ethofumesate Surface [ha] e liod *
application application [g ai / ha] applied * [m]
Alaejos 24.03.06 - 17.04.06 550 14 20

Alaejos 91  no data, ethofumesate applications ocepaf the well in 2005 confirmed by the farmer
Val Verde  no data, ethofumesate applications ir628®nearby field confirmed by the farmer

* different from the one of the well

Table 8-193: Region "Arévalo"

Distance to the

Parcel of the well next parcel on
Name that
Period of ethofumesate Amount of ethofume_sate
o ethofumesate Surface [ha]  was applied *
application C .
application [g ai / ha] [m]
Aldeaseca 29.04.06 - 01.06.06 400 5 70
Fuentes de Afio  11.04.06 - 17.05.06 400 6 1000

* different from the one of the well

Test systems:
The test systems are the local groundwater bodigkeoregions "Arévalo" and "Medina del Campo" het

autonomous community Castile and Ledn. These regiwa typical Spanish sugar beet cultivation asrab

therefore selected by the Spanish authorities @®sentative test regions. The monitoring poinésiaigation

wells.

Analytical Method:

The groundwater specimen were analysed for ethcfateeat the Laboratorio de Andlisis de Residuos de
Plaguididas, Castell6n, Spain. Residues of ethofateewere determined by using Liquid Chromatography
coupled with tandem Mass Spectrometry (LC-MS/MS)e Timit of quantitation (LOQ) of the method is 8.0
Ho/L
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RESULTS AND DISCUSSION

Groundwater samples were taken in September 20@&abruary 2007. A total of three (first sampliregipd)
and five (second sampling period) wells in the twgions Medina del Campo and Arévalo were monitored
Additional wells were investigated but did not mtwet selection criteria for groundwater monitorimells. This
is because the wells in this area are used fagaition. Their construction does not need to fulfile strict

criteria for wells used for drinking water abstiantor groundwater monitoring.

The two geographical areas Medina del Campo andafaéare typical and representative areas for shgat
cultivation: Sugar beet was cultivated in the sundings of all monitoring points in previous yearsl for some
wells in the year of the first sampling (the secsadples were taken before the vegetation perid®.aquifer
from which the samples were taken, the Detritictiiey of the Duero, is the main aquifer used in tgion for
withdrawal of drinking and irrigation water. Theilsoaround the wells are coarse soils with a highdsand
gravel content, and with a low content of organatter. Thus, the monitoring was conducted at reahgorst
case conditions.

A sufficient number of wells were sampled to repreatively characterize ethofumesate levels of the

groundwater aquifer.

The results of the residue analysis of the indigldiroundwater samples are summarized in the fatliguables.

Table 8-194: Analytic Results for the Region Medinalel Campo

. Ethofumesate
Name Sampling Date [Lg/L]
Alaejos 28.09.2006 <0.05
Alaejos 21.02.2007 <0.05
Alaejos 91 21.02.2007 <0.05
Val Verde 21.02.2007 <0.05

Table 8-195: Analytic Results for the Region Aréval

. Ethofumesate
Name Sampling Date [Lg/L]
Aldeaseca 27.09.2006 <0.05
Aldeaseca 21.02.2007 <0.05
Fuentes de Ano 27.09.2006 <0.05
Fuentes de Ano 21.02.2007 <0.05

The groundwater samples of all wells included ie tjroundwater monitoring contained no residues of
ethofumesate (LOQ = 0.05 pg/L).
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Comments RMS

The monitoring report shows that ethofumesate dil occur at concentrations above 0.05 pg/L in 8
groundwater samples from 5 locations in the maian&h sugar beet growing area. The study areawelte
characterized. In order to be fully reliable forsthisk assessment, a more comprehensive and ezpatise
sampling campaign is needed. The actual vulnetatufi the sites should be set into context with thikevant
FOCUS groundwater scenarios, hydraulic connectiwity the fields where ethofumesate was applied thed

actual pesticide use (e.g. from farmer surveysjishbe determined.

Reference: Micro-rates of herbicides used in sugar beet cropinfluence on herbicide residues

level in roots and soil.

Notifier: Taskforce

Author(s), year: Domaradzki, K.; Wujek, B.; Kucherdv.;200
Report/Doc. number: M-455974-01

Guideline(s): None

GLP: No

Deviations:

Validity: Relevant, not reliable.

Status: Scientific peer-reviewed literature

Study summary

The aim was to evaluate the influence of low-ratpplication on herbicide residues in soil and rawtsugar
beet. Chemical weed control was applied at reconde@drand reduced (50 and 66%) doses of 3 different
herbicides, one of these containing inter aliagtse ethofumesate, and oil adjuvant applied 4 tiates to 10-
day intervals starting at the onset of weed emargeBamples of soil and sugar beet roots were takdre day
of lifting (depth 0-20 cm). Ethofumesate residuesavanalyzed using HPCL with UV-detection. In saiimples
where recommended herbicide doses were appliedesidue of ethofumesate amounted up to 0.0085gngik
root samples, the residue amounted up to 0.004Rgngipplication of a reduced dose (50%) leads to a
significant decrease of residues to maximum 0.088&g in soil and 0.0011 mg/kg in sugar beet rodthere
reduction amounted 66% of the application dose,dibereased of residue level was significantly lothem
those obtained at the recommended dose with 0.002Kg in soil and 0.0006 mg/kg in roots. The valdab

not exceed EU acceptable limits.

404



Ethofumesate Volume 3 — B.8 (AS)

Results
Maximum ethofumesate residues detected after tlee ofisBetanal 274 OF (91 g phenmedipham/L, 71 ¢
desmedipham/L and 112 g ethofumesate/L) in sugatshveere 0.0085 mg/kg in soil samples and 0.004&gng

in sugar beet root samples.

Conclusion of the naotifier:

The degradation behavior in the literature confirtms degradation in the above mentioned TFD studies

simple back calculation indicates a DT50 for ethodgate of about 40 days.

Comment RMS
Residues of ethofumesate in soil were determindy antwo time-points. Therefore, no reliable detation

kinetics can be determined.

Reference: Analysis of pesticides and metabolites in Spanistugace waters by isotope dilution

gas chromatography/mass spectrometry with previousautomated solid-phase

extraction
Notifier: Taskforce
Author(s), year: Planas, C.; Puig, A.; RiveraChijxach, J.; 2006
Report/Doc. number: M-455857-01-1
Guideline(s): None
GLP: No
Deviations:
Validity: Not relevant.
Status: Scientific peer-reviewed literature

Study summary

A method based on isotope dilution gas chromatdyrapass spectrometry (GC/MS) with automated solid
phase extraction (SPE) was used for the analys32 pesticides and metabolites in surface watemsetainties

in pesticide determination in real samples werereded using quality assurance/quality control data most
pesticides, including ethofumesate, the expandezkrtainty was below 40%, according to the commonly
established requirements for analytical results.

Ninetythree Spanish surface waters collected inedluly and September-November 2004 were analysed.
Concentration and occurrence of pesticides werduated. Ethofumesate was only found during the samm

period.

Results
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Ethofumesate results for the summer period are show Table 7.5-5. Ethofumesate was detected in
approximately 15% of the samples collected durirggummer period.

Ethofumesate was not detected in any of the sangites during the autumn period.

Table 8-196: Range and median concentrations (ng/ldf ethofumesate detected in the analysed samples

from the summer period

Compound Maximum Minimum Median

Ethofumesate 21 2 4

The analytical method based on SPE with isotopgidit GC/MS was suitable for the analysis of ethaésate
in surface water samples. The expanded uncertaiagsurement for ethofumesate was < 40%, accorditiget
commonly established requirements for analyticasneements.

Concentrations of ethofumesate were between 2 any2- in the summer period and were not detectatie

autumn period, which was also a general findingtierrest of the pesticides and metabolites ingtidy.

Conclusion of the naotifier:

The concentrations detected in surface water vaaveahd within or below the expected range.

Comments RMS

The present study is a methodological study anthewagh well performed and reported — does notriuuite to
the risk assessment of ethofumesate. In order follyereliable from the environmental fate poirftview, the
actual vulnerability of the sampling sites shoutddssessed (e.g. set into context with the relex@US

groundwater scenarios; hydraulic connectivity wité fields where ethofumesate was applied) and¢heal

pesticide use (e.g. from farmer surveys) remaihkaown.

Reference: Occurrence of pesticides and some of their degradah products in waters in a
Spanish wine region

Notifier: Taskforce

Author(s), year: Herrero-Hernandez, E.; Andrades; Mvarez-Martin, A.; Pose-Juan, E.; Rodriguez-
Cruz, M.; Sanchez-Martin, M.;2013;

Report/Doc. number: M-462662-01-1

Guideline(s): None

GLP: No

Deviations:

Validity: Relevant. Not reliable.

Status: Scientific peer-reviewed literature

Study summary
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A multi-residual analytical method based on solichge extraction (SPE) followed by liquid chromasgry—
electrospray ionisation—-mass spectrometry (LC—M&} weveloped to monitor pesticides in natural vsater
Fifty-eight compounds and some of their degradagicoducts were surveyed to evaluate the qualityat@iral
waters throughout the wine-growing region of La jRioThe herbicide ethofumesate was among the most
frequently detected compounds in water samplesséptein 60-80% of the samples, depending on thadystu
area), at concentrations < 0.1 pg/L with one exoapiThe overall maximum concentration detected \a83
pa/L.

1. Validity of the method:

The proposed methodology was validated for eachihef compounds by studying the accuracy (average

recovery) and precision (reproducibility and repédity) at the level of concentration establishieg EU
legislation and the limits of detection (LOD) andagtification (LOQ) of the complete method. The waecy
and precision of the proposed method was determbnedecovery experiments and the relative standard
deviations (RSD) of the signals or peak areas pobthifor each analyte corresponding to five grournidwa

samples spiked with 0.1 pg/L for each analyte (&&bb-6).

Table 8-197: Analytical characteristics of the GC-Ms method for ethofumesate after SPE with Oasis HLB

cartridges

Pesticide SIM ion Recovery RSD r? LOD® LOQ®
(m/z) (%0) (%0) (0.1-2.0 pg/Ly | (ug/L) (Ho/L)

Ethofumesatg 287.2 70 10 0.993 0.015 0.048

& Calculated from the replicated analysis (n = 53miked (0.1 p/L) groundwater samples.
® Linear calibration range.

¢ Limit of detection.

4 Limit of concentration that can be quantified.

2. Analytical findings:

The analytical findings are shown in Table 7.5-7.

Table 8-198: Percentage of positive samples (or sphas with some compound detected) with
concentrations below and over 0.1 pg/L and averagend maximum concentrations for the pesticides

detected in the different areas of study

Region Positive samples (%) Concentration (p/L]
(sampling points) C<0.1 C>0.1 Average + SD |
Rioja Alavesa 80 0 0.037+0.014 | 0.067
(n=15)
Rioja Alta 79 0 0.032+0012 | 0.071
(n=34)
Rioja Baja 60 2 0.038+0.022 | 0.133
(n=43)

Results
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The herbicide ethofumesate was among the mostdregtyudetected compounds in water samples (présent
60-80% of the samples, depending on the study ,as¢ajoncentrations < 0.1 pg/L with one exceptibhe

overall maximum concentration detected was 0.13B.ug

Conclusion of the naotifier:

Samples from surface and groundwater were analysiéibut specifification of the origin (surface or

groundwater). The concentration of Ethofumesatesv@d pg/L with one exception (max. 0.133 pg/L).

Comments RMS
The paper describes the development of a multwesidnalytical method. However, since the originttod

water samples is unknown, the study is not furtosisidered.

Reference: A comparison of predicted and measured levels of noff-related pesticide
concentrations in small lowland streams on a landspe level.

Notifier: Taskforce

Author(s), year: Berenzen, N.; Lentzen-Godding,xgbst, M.; Schulz, H.; Schulz, R.; Liess, M.;2005

Report/Doc. number: M-458560-01-1

Guideline(s): None

GLP: No

Deviations:

Validity: Relevant, not reliable.

Status: Scientific peer-reviewed literature

Study summary

Simulation models are often used for the assessafeposure to pesticides on a landscape leved.aiim of
the investigation was to compare the predicted eotnations of various pesticides provided by thtemoed
SFIL (“simplified formula for indirect loadings caed by runoff’) model with measured concentratiob&ined
by event triggered sampling in the field. This gation should clarify the degree to which the maxeai predict
in-stream pesticide concentrations on a landsaaps for a routine assessment of pesticide exposure
Measured ethofumesate concentrations in streams kbetveen 0.05 and 13.7 pg/L and no ethofumesade wa
detected in 3 streams at all. The simulated conagmns calculated with the SILF model were betw@eamd 10
Ma/L.

As indicated by the close linear relationships leetw predicted and measured concentrations of thticioes
the model presented here provides a good predictidhe pesticide concentrations in small lowlatréams

during rain events resulting in surface water réinof

Results summary
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Measured ethofumesate concentrations in streams kbetwveen 0.05 and 13.7 pg/L and no ethofumesade wa
detected in 3 streams at all. The simulated conatoms calculated with the SFIL model were betw@amd 10
pa/L.

The model presented here provides a good predictighe pesticide concentrations in small lowlatr@ams

during rain events resulting in surface water réinof

Conclusion of the naotifier:

The concentration in surface water were below éhiwithe expected range.

Comment RMS

The applied method is not valid for regulatory msgs. Therefore the study cannot be considereableli

Reference: Determination and aquatic risk assessment of pestie residues in riparian drainage
canals in northeastern Greece.

Notifier: Taskforce

Author(s), year: Papadopoulou-Mourkidou, E.; Vassil G.; Vryzas, Z.; Alexoudis, C.; Galanis, K.;201

Report/Doc. number: M-458635-01-1

Guideline(s): None

GLP: No

Deviations:

Validity: Relevant, not reliable.

Status: Scientific peer-reviewed literature

Study summary

Monitoring data is presented for pesticide loadingthe drainage canals of two transboundary rivefrs
northeastern Greece near the Greek/Bulgarian/Turkisrders during 1999 and 2008. An aquatic risk
assessment was based on the measured concent(aiEgtian and extreme residue levels) and ecot@mgicdl
endpoints of three trophic levels, algae, aquatieitebrates and fish derived from the EU revieacpss. The
Risk Quotients (RQ = residue level / lowest ecatokigical endpoint) shows that ethofumesate poseassk to

aquatic organisms neither at median nor at extraneentrations.

Results

Ethofumesate was found at low concentrations rangmound a median of 0.0936 pg/L (extreme residuel |

of 0.336 ug/L) during the monitoring period from9Bthrough 2008. In these years, totally 12 hedeisj 14
insecticides and 7 fungicides were measured atekigimedian concentrations of up to 0.286 pg/L foazine
(highest extreme residue level of 9.8 ug/L for eypethrin).

In addition, an environmental risk assessment wasducted on the detected pesticides based on
ecotoxicological endpoints from the FOOTPRINT PPD&abase. It contains endpoints for algae, aquatic

invertebrates and fishes originally collected fragrformation sources produced for the EU review ps3es.
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Ethofumesate risk assessment was conducted witkigity level to aquatic invertebrates of 320 pglhd an
assessment factor of 10 resulting in a safe rigkignt (RQ) well below the trigger of 1 (R@jan= 0.003 and
RQmedian= 0.01).

Conclusion of the naotifier:

Ethofumesate was detected in drainage canals idowentration (max. 0.336 pg/L).

Comments RMS

In order to be fully reliable from the environmdrfete point of view, the actual vulnerability dfet sampling
sites should be assessed (e.g. set into contexthétrelevant FOCUS groundwater scenarios; hyitraul
connectivity with the fields where ethofumesate wapglied) and the actual pesticide use (e.g. frammér

surveys) remains unknown.

Reference: Assessing Exposure to Transformation Products of $eApplied Organic
Contaminants in Surface Water: Comparison of ModePredictions and Field Data.
Notifier: Taskforce

Author(s), year: Kern, S.; Singer, H.; Hollender,Schwarzenbach, R.; Fenner, K.;2011
Report/Doc. number: M-459500-01-1

Guideline(s): None

GLP: No

Deviations:

Validity: Relevant, not reliable.

Status: Scientific peer-reviewed literature

Study summary

A dynamic two-box multispecies model with the compeents soil and air was used to calculate thetivela
surface water exposure potential of transformapiosducts and their parent compounds. The used singly
method was solid-phase extraction coupled with liaid chromatography mass spectrometry (SPE-LC-
MS/MS).

The surface water sampling procedure detectedréresformation product of ethofumesate, ethofumezate
keto, in no measured samples. The parent compoasdmeasured at concentrations between 68 (hargestin
period), 116 (post-application period) and 790 ngépplication period) in the river La Petite Glame
Switzerland. The estimated application rate of etim@sate was 490 kg (no amount of area for thisicjon

value given).

Results

1. Analytical findings:

Concentrations for ethofumesate and ethofumes&&te?are shown in Table 7.5-9 and Table 7.5-10.
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Table 8-199: Measured concentrations for ethofumesain the river La Petite Glane from spring to

autumn 2008. Median, minimal and maximal concentrabns during three periods as indicated. Values

below limit of quantification are indicated as <LOQ.

Application period Post-application period Harvesting period
(May-June) n=9 (July) n=8 (August-October) n=3
median | min max median | min max median | min max
conc. conc. conc. conc. conc. conc. conc. conc. conc.
(hg/L) |(ng/l) [(ng/l) | (ng/l) |(ng/l) |(ng/L) | (ng/L) | (ng/l) | (ng/l)
Ethofumesate 790 199 1680 116 69 296 68 <10 73

Table 8-200: Estimated Concentrations of ethofumesa-2-keto during Application, Post-Application, and

Harvesting Period and the Number of Samples in Whit These TPs Were Detected Using LC-HR-

MS/MSa
Estimated concentration (ng/L)
Transformation Applicat Post- H i No. detecti
product pplication application arvesting 0. detection
period : period in samples
period
Ethofumesate-2-keto 2.3 0.5 0.3 0

The surface water sampling procedure detectedrémsformation product of ethofumesate, ethofume2ate

keto, in no measured samples. The parent compoasdmeasured at concentrations between 68 (hargestin

period), 116 (post-application period) and 790 ngépplication period) in the river La Petite Glame

Switzerland. The estimated application rate of Ethesate was 490 g/ha.

Conclusion of the naotifier:

The concentrations in surface water were belowithinvthe expected range.

Comments RMS

The study provides useful insights into ethofumesgaincentrations in surface waters. However, thebsu of

samples is limited. Moreover, the vulnerabilityté sites is not addressed.
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Reference: Occurrence and Toxicity of 331 Organic Pollutantsn Large Rivers of North
Germany over a Decade (1994 to 2004).

Notifier: Taskforce

Author(s), year:

Report/Doc. number:

Guideline(s):
GLP:
Deviations:
Validity:
Status:

Schafer, R.; Von Der Ohe, P.; KaiHR.; Schuurmann, G.; Liess, M.;2011
M-458649-01-1

None

No

Relevant, reliable.

Scientific peer-reviewed literature

Study summary

Concentrations of 331 organic compounds were medsir the four largest rivers of north Germany and

potential risk for aquatic fauna was investigatesing experimental and predicted acute toxicity diata

Pseudokirchneriella subcapitatBaphnia magnandPimephales promelas

Results

The maximum measured ethofumesate concentrationOviE$ pg/L and below the LOQ (0.05 pg/L). As a

general approach, this concentration was comparéukttoxicity of the respective substance to dajsiralgae

and fish. Ethofumesate effect concentrations replofor this purpose were 14 mg/L Br magna(48h-EGy),
3.9 mg/L forP. subcapitatg48h to 96h-E¢) and 38.663 mg/L foP. promelag96h-LG;).

Conclusion of the notifier:

The concentrations in surface water were belowithinvthe expected range.

Comments RMS

The maximum measured ethofumesate concentratisarface water was 0.025 pg/L and below the LOQY(.0

png/L). However, the study does not affect the aitrrisk assessment.
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Reference: Current-use pesticides in stream water and suspendeparticles following runoff:

exposure, effects, and mitigation requirements

Notifier: Taskforce

Author(s), year: Bereswill, R.; Streloke, M.; SchuR.;2013
Report/Doc. number: M-462597-02-1

Guideline(s): None

GLP: No

Deviations:

Validity: Relevant. Not reliable.

Status: Scientific peer-reviewed literature

Study summary

The main objectives of the present study were #rastterize pesticide exposure in stream water aspended
particles under current conventional agricultueathfing practices following rainfall-related, edgefield runoff
events and to detect pesticide effects on the nra@debrate community. Average and maximum
concentrations of ethofumesate detected in streatarwvere 3.6 + 6.0 pg'Land 21 ug I* as well as 17 + 18
ng kg* dw and 51 pg Kgdw in suspended particles, respectively. Generatiertebrate fauna was dominated

by pesticide-tolerant species, suggesting a higtigige exposure at almost all sites

Results

1. Pesticide monitoring:

In total, there were 41 detections of 9 active édljents in the water-phase samples and 80 deteditiothe
suspended particle samples. Most frequently detdotthe water phase was the herbicide ethofumé8a@té of
samples). Observed toxicity in stream water wasibated predominantly to other compounds while
ethofumesate accounted for 0.1% of the total toxiobserved. Suspended particle samples contaioed,
average, a mix of 4 £ 2 different active ingredéeriithofumesate was found in at least 25% of tispexuded
particle samples.

The analytical results for ethofumesate are givehable 7.5-12.

Table 8-201: Average and maximum concentrations athofumesate detected in-stream water and
suspended particles. Concentrations are given rourd to two significant digits (n = number of samples
SD = Standard Deviation).

In-stream water phase (n = 15) In-stream suspendqghrticles (n = 20)
Number of Average Maximum Number of Average Maximum
detections concentration £ | concentration | detections concentration + concentration
SD (g L) (gL SD (ug kg™ dw) (ng kg dw)
13 3.6+6.0 21 12 17 £18 51
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Ethofumesate was the most frequently detected cantpan the water phase (87% of samples, maximum
concentration of 21 ug™). It was found in at least 25% of the suspendatigha samples with a maximum

concentration of 51 pg Kodw.

Conclusion of the naotifier:

The concentrations in surface water were belowithinvthe expected range.

Comment RMS
Ethofumesate was detected in 13 out of 15 surfaatermsamples with a maximum concentration of 21 g/
The study is well conducted. However, the numbesasfiples is small and the vulnerability of the gtaiies —

from a regulatory point of view — is unknown.

Reference: Macroinvertebrate community structure in agricultur al streams: impact of runoff-

related pesticide contamination.

Notifier: Taskforce

Author(s), year: Berenzen, N.; Kumke, T.; Schulz, $thulz, R.;2004
Report/Doc. number: M-458568-01-1

Guideline(s): None

GLP: No

Deviations:

Validity: Not relevant.

Status: Scientific peer-reviewed literature

Study summary

Ethofumesate residues during rainfall-induced serfeunoff events were measured in 6 German headwate
streams. No ethofumesate residues were detectdeams 1 and 6. At stream 2, only one of the thmeeff
events resulted in the presence of the a.i. imah@®n of the detection threshold (0.05 ug/L). théams 3, 4 and

5, ethofumesate residues were detected after dattie @ runoff events with maximum concentratiofisl @,

3.0 and 1.2 pg a.i./lL, respectively.

The toxicity of ethofumesate and other detectedigidss in these streams was compared to the 48h\alues

for Daphnia magnaderived from the US EPA database AQUIRE 4 €13,500 pg ethofumesate/L).

Results
1. Analytical findings:

A total of 10 different active substances were dett in stream water samples taken following ingeséd
runoff events. Ethofumesate was detected at fompBag sites: At streams 3, 4 and 5, ethofumeseseues
were detected after each of the three runoff eveiitts maximum concentrations of 1.0, 3.0 and 1.Z2Lpg

respectively. At stream 2, only one of the threaofti events resulted in the presence of the a.sa in
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concentration close to detection limit (i.e. 0.0§ly). At streams 1 and 6, none of the three wadendes per

stream contained ethofumesate residues. The resghisding ethofumesate are summarized below (Table

13).

Table 8-202: Analytical findings concerning ethofuresate at investigated streams

Stream 1 | Stream 2 | Stream 3| Stream4| Stream3  Streafn
Maximum =~ ethofumesate | 0.05 1.0 3.0 1.2 n.d.
concentration [pg/L]
Investigated runoff events 3 3 3 3 3 3
Samples with residues 0 1 3 3 3 0

n.d.: not detectable.

2. Biological findings:

The toxicity of pesticide mixtures contained in ater sample was assessed by calculating a sum @iram
based on toxic units (Td}). For this calculation acut@aphnia magnandpoints from secondary sources were
used i.e. derived from US EPA database (endpoied fer ethofumesate was 13500 pg/L). A shift witthie
community structure of each stream as a resultestigide entries was not observed within the maomi¢p
period (April to June). However, the community casgion of three contaminated stream sites (maxift&|,,
between 0.02 and 0.22, corresponding to total @dsticoncentrations between 0.02 x and 0.22 x douteity

to Daphnia magnawas clearly distinct from control sites (Il < 0.00001): at contaminated streams lower
densities ofPlecoptera, Ephemeroptera, Trichoptera and Diptevare observed. A specific statement with

respect to toxicity of detected ethofumesate comagons was not made.

Conclusion of the naotifier:

The concentration in surface water were below éhiwithe expected range.

Comments RMS

Ethofumesate was detected at 4 out of 5 surfacerwainpling sites with a maximum concentration @fga..
The study is well conducted. However, the numbesamhples is small and the vulnerability of the gtaiies —
from a regulatory point of view — is unknown. Moveo, the study is rather a targeted run-off studhnta long

term monitoring study.
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Reference: Analyzing effects of pesticides on invertebrate comunities in streams.
Notifier: Taskforce

Author(s), year: Liess, M.; Von Der Ohe, P.;2005

Report/Doc. number: M-458575-01-1

Guideline(s): None

GLP: No

Deviations:

Validity: Relevant, not reliable.

Status: Scientific peer-reviewed literature

Study summary

Ethofumesate residues were measured together watious other pesticides in 20 stream sites near

Braunschweig, Germany. An automated active santpdgrmeasured conductivity and water level in tiheasn
continuously was used for sampling as well as tagsjve samplers, each a 1-L bottle mounted intthars.
During the investigation period (1.8 years per)sifesticides (including ethofumesate) were deteetie125
runoff events at 18 of the 20 sites.The mean medsconcentration of ethofumesate for all streaessitas
reported to be 8.66 + 23.35 pg/L. The highest nmrealsconcentration was 129 pg/L.

Results
During the investigation period (1.8 years per)sipesticides (including ethofumesate) were detkatel25
runoff events at 18 of the 20 sites. The mean miedstoncentration of ethofumesate was reportect8.66 +

23.35 ug/L. The highest measured concentrationh®8g.1g/L, which resulted in a logTU of -2.02.

Conclusion of the notifier:

The mean observed concentration is in line witldjgted estimates. The highest measured concemtrafit29
pna/L looks like an outlier (rough estimate of oetlisignificance + 3 times standard deviation). ldeer,

without original data this can not be demonstraecurately.

Also from publically available historical weatheatd for Braunschweig, it does not appear to hawedafor the
10 days prior to and including the™dune 1999. Therefore, this peak event could adsa point source (e.g.

tank washing), poor application practice (oversprbg stretch of stream), or a major drift event.

Comments RMS

The RMS agrees with the notifier that the mean ndegk concentration is in line with the predictedireates

and that the highest measured concentrations coue from a point source. The study is well congdict
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Reference: Pesticides and degradation products in groundwaterBom a vineyard region:
Optimization of a multiresidue method based on SPEnd GC-MS

Notifier: Taskforce

Author(s), year:

Report/Doc. number:

Guideline(s):
GLP:
Deviations:
Validity:

Status:

Herrero-Hernandez, E.; Pose-Jian,Alvarez-Martin, A.; Andrades, M.; Rodriguez-
Cruz, M.; Sanchez-Martin, M.;2012
M-462594-01-1
None
No

Relevant, not reliable.

Scientific peer-reviewed literature

Study summary

A reliable multiresidue method based on solid phageaction was developed using GC-MS to deterraimd

quantify 34 pesticides and some of their degradatimducts in groundwater in a vineyard region afRioja

(northern Spain). Limit of detection (LOD) and linaf quantification (LOQ) of ethofumesate were @GiInd

0.028 pg/L, respectively. It was detected in 88%lbfested samples at concentrations between @Ad®.028

pa/L.

Results

Ethofumesate was detected in 88% of the 25 groutetwsamples from the La Rioja region (Spain).
Concentrations were between 0.015 and 0.028 pud/e.L.DQ was 0.028 ug/L.

Conclusion of the naotifier:

None of the analyzed groundwater samples exceedeagdL.

Comment RMS

Ethofumesate was detected in 22 out of 25 grourslwaater samples from the Rioja region in Spainnéof

the samples exceeded the parametric drinking witeshold of 0.1 pg/L. The study is well conducted.

However, the number of samples is small and theerability of the study sites — from a regulatonin of

view — is unknown.
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Reference: Exposure assessment of pesticides in a shallow gnolwater of the Tagus vulnerable

zone (Portugal): a multivariate statistical approat (JCA).

Notifier: Taskforce

Author(s), year: Silva, E.; Cerejeira, M.; Ribeito;, Mendes, M.;2012
Report/Doc. number: M-458651-01-1

Guideline(s): None

GLP: No

Deviations:

Validity: Relevant, not reliable.

Status: Scientific peer-reviewed literature

Study summary

This study aims to correlate groundwater exposuingesticides in the Tagus vulnerable zone of Pattuging
laboratory studies and modelling.

Groundwater samples were taken from wells overaa® period and analysed for the presence of likjues,
including ethofumesate. The maximum detected ethefiate concentration in groundwater samples ceteat
the Tagus vulnerable zone from 2004 to 2006 was$id/B.

Joint Correspondence Analysis (JCA) was employeghtidyse the field data and this lead to the caiotuthat
the concentrations of pesticides in groundwaterewegher during Autumn and Spring, following pattein

agricultural practices

Results

The maximum detected ethofumesate concentratiggranndwater samples collected at the Tagus vulterab
zone from 2004 to 2006 was 1.8 pg/L. JCA concluthedl in general, pesticides were found more inngpand
autumn sampling periods rather than in summer cagmpdor almost all the wells. The geographic asassnal
distribution of pesticide occurrence follows patierin agricultural land and pesticide use with t@ddal

influences by natural factors and management et

Conclusion of the naotifier:

In the present study 11 of the 20 investigatedigides were detected in groundwater. This demotestrthe
specific conditions given by the local situatiomdgr these vulnerable soil conditions Ethofumesateeded
the 0.1 pg/L trigger in some cases.

The value of 1.8 pg/L is more than an order of nitage higher than the next highest value foundterdture
and more than two orders of magnitute higher thadetiing results. Therefore, this result has tsbritinized

carefully as it is likely to be a consequence dhpsource contamination or other extraordinargwinstances.

Comment RMS
The study shows that under very vulnerable conati@thofumesate is found in groundwater samptesrder

to be fully reliable, the vulnerability of the sitshould be set into relation to European sugardwemarios.

418



Ethofumesate

Volume 3 — B.8 (AS)

Reference:

Notifier:

Author(s), year:

Report/Doc. number:

Guideline(s):
GLP:
Deviations:
Validity:

Status:

Assessing the Quality of Freshwaters in a Protecteflrea within the Tagus River
Basin District (Central Portugal).
Taskforce
Silva, E.; Pereira, A.; Estalag&nm,Moreira-Santos, M.; Ribeiro, R.; Cerejeira; 013
M-462658-01-1
None
No

Relevant, not reliable.

Scientific peer-reviewed literature

Study summary

Water-sediment quality was assessed in an agrialilaone of a protected area within the Tagus Rbasin

district (central Portugal) combining chemical as& (groundwater from wells with 20 — 50 m dehirface

water, June to August 2008) to 20 pesticide comg@swand whole toxicity testing using the bacteriifario

fischeri the algad’seudokirchneriella subcapitgtéhe crustaceabaphnia magnaand the midg&€hironomus

riparius. Ethofumesate was detected at the two points efAlerca do Campo embankment with an overall

maximum concentration of 0.16 ug LMost severe adverse effects were noted on thetlrof P. subcapitata

and lethality oD. magnain non-diluted water samples.

Results

Some pesticides were detected in groundwater, thaflimesate was not listed. It is therefore conetlidthat

Ethofumesate was not detected in groundwater.

Conclusion of the naotifier:

Ethofumesate was not detected in groundwater.

Comments RMS

Ethofumesate was detetcted in surface water samplesncentrations up to 0.16 pg/L but not in gcbwater

samples. In order to be fully reliable, the vulrmlity of the sites should be set into relationBoropean sugar

beet scenarios.
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Reference: Multiresidues of herbicides in surface water and goundwater on cultivated terrain

of Lower Silesia.

Notifier: Taskforce

Author(s), year: Kucharski, M.; Wysocki, A.; WujeR,; Sadowski, J.;2012
Report/Doc. number: M-459329-01-1

Guideline(s): None

GLP: No

Deviations:

Validity: Relevant, not reliable.

Status: Scientific peer-reviewed literature

Study summary

Monitoring of potential pollutants in surface andgnd waters was performed in 2004-2008 in Sile€3@and.
Samples were collected each year from the samwoabasic times: spring (when herbicides were baingjied

in spring) and autumn (when herbicides were bepgied in autumn). Samples were collected randatulyng
heavy rainfall or in order to measure residues apacific herbicide. The measurement of residuethén
samples was performed by gas chromatography usirejeztron capture detector and high-performaroqadi
chromatography with a UV detector.

Residues from 21 herbicide active substances wevmdf The highest environmental concentration of
ethofumesate measured in surface water sample®®wa@sug/L. In groundwater samples a maximum of 0.06

png/L was detected.

Results

Herbicide concentrations in water samples were oredsvia gas chromatography and high-performargedi
chromatography. The highest environmental conceoiraf ethofumesate measured in surface water lesmp

was 0.50 pg/L and 0.06 pg/L in groundwater samftiee period for sampling: 2004-2008).

Conclusion of the notifier:

None of the analyzed groundwater samples exceedgagil .

Comments RMS

The highest environmental concentration of ethofsate measured in surface water samples was 0.20and/
0.06 pg/L in groundwater samples (time period famgling: 2004-2008). In order to be fully reliablae

vulnerability of the sites should be set into rielato European sugar beet scenarios.
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Reference: Occurrence of currently used pesticides in ambierdir of Centre Region (France).
Notifier: Taskforce

Author(s), year:

Report/Doc. number:

Guideline(s):
GLP:
Deviations:
Validity:

Status:

Yusa, V.; Petrique, O.; Colin, Mellouki, A.; Pastor, A.; Coscolla, C.; Yahyaoui,
A.;2012

M-458632-01-1

None
No

Relevant, not reliable.

Scientific peer-reviewed literature

Study summary

Ambient air samples were collected, from 2006 t6@&@t three rural and two urban sites in CentreidReg

(France) and analyzed for 56 currently used pestsciThe majority of the CUPs showed a seasonal treith

most of the detections and the highest concentraticcurring during the spring and early summer.

Results

During the study period 2006-2008, ethofumesate exatusively detected at one rural site (Oysonyilidich

is intensively used for agriculture (maize, whestybean, barley, sunflowers). The concentratiorgedn
between 0.54-1.16 ng/m3 (SD: 0.92 + 0.25 ng/m3;262).

Conclusion of the naotifier:

Ethofumesate was detected in air in very low cotreéipns.

Comments RMS

The study clearly shows that in an area of intemsigriculture, ethofumesate could be detected ibierh air
and concentrations ranged between 0.54-1.16 nd?m8a the study report it is unclear how represérgatuch

a site is for regulatory purposes.
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Reference: Temporal variations of concentrations of currentlyused pesticides in the atmosphere

of Strasbourg, France.

Notifier: Taskforce

Author(s), year: Schummer, C.; Mothiron, E.; Appelter, B.; Rizet, A.; Wennig, R.; Millet, M.;2010
Report/Doc. number: M-457521-01-1

Guideline(s): None

GLP: No

Deviations:

Validity: Relevant, not reliable.

Status: Scientific peer-reviewed literature

Study summary

Atmospheric samples have been collected in Straghmetween April 18 and May 29, 2007 and were aely
for 71 current-use pesticides, of which 38 wereecteid. Significant correlations to temperature walyserved
for ethofumesate. No evidence was given that theelaion is caused by ongoing treatment on agdrical
fields.

The very same measurements were again publishadoitiher article with slight inconsistency in thengding

methods (flow rate in sampler)

Results

Herbicides are in general less abundant in air thamwicides or insecticides. Concentration peaks ar
presumably attributed to pre-emergence use earlyhén season. Ethofumesate was among the detected
herbicides but concentrations were low comparetthdoother detected pesticides. Ethofumesate camtiemts

are significantly correlated to temperature butaihnot be concluded that this is caused by vap@imfrom

surfaces since no evidence for on-going treatmeats given.

Conclusion of the naotifier:

Ethofumesate was detected in air in very low cotreéipns.

Comments RMS

The study clearly shows that in an area of intemsigriculture, ethofumesate could be detected inierh air
and concentrations ranged between 0.07-1.13 ndfm&ldition, concentrations of ethofumesate coteelavith
temperature. The RMS agrees with the notifier tittiout exact knowledge of the application times reliable

conclusions on potential vaporization can be drawam the study report it is unclear how repredéergauch a

site is for regulatory purposes.
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B.8.5.1.Summary monitoring data

The monitoring for the presence of ethofumesatgrivundwater following the use on sugar beet has bee
requested by the Spanish Registration Authorifié& notifier Taskforce carried out a monitoringdstun the
regions "Medina del Campo" and "Arévalo", both ias@le and Ledn. They are part of a tableland éendntre

of the Iberian Peninsula called "Meseta Centr&ldt is at the same time the basin of the river Du€he river
basin is the most important production area of slget in Spain. The concentrations of ethofumesatae
eight groundwater samples from five locations walebelow 0.05 pg/L. However, in order to be more
convincing and conclusive, a more comprehensive repdesentative sampling campaign would have been
needed. The actual vulnerability of the sites sthouhve been set into context with the relevant FQCU
groundwater scenarios, hydraulic connectivity wtie fields where ethofumesate was applied and ¢heah
pesticide use (e.g. from farmer surveys) shoule:lmen determined.

Several scientific papers on surface and groundwatmitoring were retrieved and submitted by théifieo
Taskforce. In a comprehensive and fully reliabledgton the occurrence of 331 organic pollutantsviars from
North Germany, between 1994 and 2004 ethofumesadenever detected above the LOQ.

In a study from Spain, water samples from ninety sampling points (13 surface and 79 ground watere
analysed. Ethofumesate was present in 60-80% afahwles at concentrations < 0.1 pg/L (mean ab6320-
0.038 pg/L) with one exception (0.133 pg/L). Howeveis unknown whether the maximum concentrai®n
from a groundwater or surface water sample.

Ethofumesate concentrations in air samples froml mmd urban areas were investigated in a Frenctitonmg
study. Ethofumesate was detected in 2% of the arhhie samples and concentrations ranged betwéenahd
1.16 ng/md. In a study investigating the tempowaiations of currently used pesticides in Strasgdéirance),
Ethofumesate was found at concentrations rangirtavé®n 0.07 and 1.13 ng/L. However, without exact
knowledge of the application times, no reliable dosions on potential vaporization of ethofumeszda be

drawn. From the study report it is unclear how espntative such a site is for regulatory purposes.
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B.8.6. REFERENCES RELIED ON

Data
Point

Author(s)

Year

Title

Company Report No.

Source (where different from company)
GLP or GEP status

Published or not

Vertebrate
study
YIN

Data
protection
claimed
YIN

Justification
if data
protection is
claimed

Owner

Previous
evaluation

KCA
7.11.1
/03

Waring, A. R.

1992

[14C]-ETHOFUMESATE: AEROBIC
METABOLISM IN TWO SOILS AT
TWO MOISTURE CONTENTS
Hazleton UK;

Bayer CropScience,

Report No.: A83385,

Report includes Trial Nos.:

194/58

89B

Edition Number: M-155653-01-1
Date: 1992-07-22

GLP/GEP: yes, unpublished
...also filed: KCA 7.1.2.1.1 /06

N

Bayer
CropSc
ience

In  DAR
(1998)

KCA
71.11
/06

Menke, U.;
Telscher, M.

2008

[Phenyl-UL-14C]ethofumesate (AE
B049913): Time - dependent sorption in
soils
Bayer CropScience,

Report No.: MEF-08/514,

Edition Number: M-313317-01-1
Date: 2008-12-16
GLP/GEP: yes, unpublished
...also filed: KCA 7.1.2.1.1 /13
...also filed: KCA 7.1.3.2 /01

New data
requirement

Task
Force
Ethofu
mesate

Submitted
for the
purpose of
renewal
(2014)

KCA
711
.1/01

McLaughli
n, S.P.

20
12

[14CIETHOFUMESATE - AEROBIC
RATE OF DEGRADATION IN SOIL
United Phosphorus Ltd., 13845.6130
Smithers Viscient, Massachusetts, USA
GLP: yes

Published: no

New data
requirement

UPL

Submitted
for the
purpose of
renewal
(2014)

KCA
711
.1/02

Hein, W.

20

14C-ETHOFUMESATE: AEROBIC
DEGRADATION IN NINE
EUROPEAN SOILS AT 20 °C IN THE
DARK

United Phosphorus Ltd., AS231

RLP AgroScience GmbH

GLP: yes

Published: no

New data
requirement

UPL

Submitted
for the
purpose of
renewal
(2014)

KCA
7.11.2
/01

Waring, A. R.

1992

ANAEROBIC SOIL METABOLISM
(14C)-Ethofumesate

Hazleton UK, Harrogate, North Yorkshirg
United Kingdom

Bayer CropScience,

Report No.: A83390,

Report includes Trial Nos.:

194/60

93B

Edition Number: M-155658-01-1
Date: 1992-07-22

GLP/GEP: yes, unpublished

...also filed: KCA 7.1.2.1.3 /01

Bayer
CropSc
ience

In  DAR
(1998)

KCA
7.11.3
/03

Stupp, H. P.;
Weuthen, M.

2013

[Phenyl-UL-
14C]Ethofumesate:Phototransformation
soil
Bayer CropScience,

Report No.: EnSa-12-0221,
Edition Number: M-455051-01-1
Date: 2013-05-23

GLP/GEP: yes, unpublished

pon

Required due
to

deficiencies

of  previous
study and
inconsistent
results

Bayer
CropSc
ience

Submitted
for the
purpose of
renewal
(2014)

KCA

7.1.2.1.

1/06

Waring, A. R.

1992

[14C]-ETHOFUMESATE: AEROBIC
METABOLISM IN TWO SOILS AT
TWO MOISTURE CONTENTS
Hazleton UK;

Bayer CropScience,

Report No.: A83385,

Bayer
CropSc
ience

iIn  DAR
(1998)
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Data
Point

Author(s)

Year

Title

Company Report No.

Source (where different from company)
GLP or GEP status

Published or not

Vertebrate
study
Y/N

Data
protection
claimed
Y/N

Justification
if data
protection is
claimed

Owner

Previous
evaluation

Report includes Trial Nos.:
194/58

89B

Edition Number: M-155653-01-1
Date: 1992-07-22

GLP/GEP: yes, unpublished
...also filed: KCA 7.1.1.1 /03

KCA
7.1.2.1.
1/07

Waring, A. R.

1993

AEROBIC METABOLISM IN A
STANDARD SOIL (SPEYER 2.2) (14C)-
Ethofumesate

Hazleton UK, Harrogate, North Yorkshire
United Kingdom

Bayer CropScience,

Report No.: A83398,

Report includes Trial Nos.:
194/59

94B

Edition Number: M-155666-01-1
Date: 1993-09-01

GLP/GEP: yes, unpublished
...also filed: KCA 7.1.1.1 /04

Bayer
CropSc
ience

iIn  DAR
(1998)

KCA
7.1.2.1.
1/08

Cameron, B.
D.; Phillips,
M.; Hall, B.
E.

1991

DEGRADATION IN SOIL UNDER
AEROBIC CONDITIONS 14C
Ethofumesate
Inveresk Research Int. Ltd., Tranent,
Scotland
Bayer CropScience,

Report No.: A87600,

Edition Number: M-161526-01-1
Date: 1991-08-08
GLP/GEP: yes, unpublished
...also filed: KCA 7.1.1.1 /02

Bayer
CropSc
ience

N DAR
(1998)

KCA
7.1.2.1.
1/13

Menke, U.;
Telscher, M.

2008

[Phenyl-UL-14C]ethofumesate (AE
B049913): Time - dependent sorption in
soils
Bayer CropScience,

Report No.: MEF-08/514,

Edition Number: M-313317-01-1
Date: 2008-12-16
GLP/GEP: yes, unpublished
...also filed: KCA 7.1.1.1 /06
...also filed: KCA 7.1.3.2 /01

New data
requirement

Task
Force
Ethofu
mesate

Submitted
for the
purpose of
renewal
(2014)

KCA
7.1.2.1.
2 /01

Traub, M.

2011

AE C508493 (ethofumesate-2-hydyoxy
Aerobic degradation in four European
soils
Eurofins Agroscience Services EcoChen
GmbH, Niefern-Oeschelbronn, Germany
Bayer CropScience,

Report No.: S11-00957,

Edition Number: M-431094-01-1
Date: 2011-11-30

GLP/GEP: yes, unpublished

Required
since a
metabolite in
new
photolysis
study.

Task
Force
Ethofu
mesate

Submitted
for the
purpose of
renewal
(2014)

KCA
7.1.2.1.
2 /02

Traub, M.

2012

AE C509607: Aerobic degradatiofoinr
European soils
Eurofins-GAB GmbH, Niefern-
Oeschelbronn, Germany
Bayer CropScience,
Report No.: S11-00958,
Edition Number: M-431784-01-1
Date: 2012-04-17
GLP/GEP: yes, unpublished

Metabolite
not exceeding
5% AR in soil
but
potentiallyreq
uired to
assess the
behaviour in
soil of
succeeding
metabolite
NC20645

Task
Force
Ethofu
mesate

Submitted
for the
purpose of
renewal
(2014)

KCA
7.1.2.1.
2 /03

Traub, M.

2012

Ethofumesate-carboxylic acid (as
potassium salt: AE C639175): Aerobic
degradation in four European soils
Eurofins-GAB GmbH, Niefern-

Required
according to
new
metabolite

Task
Force
Ethofu
mesate

Submitted
for the
purpose of
renewal
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Data
Point

Author(s)

Year

Title

Company Report No.

Source (where different from company)
GLP or GEP status

Published or not

Vertebrate
study
Y/N

Data
protection
claimed
Y/N

Justification
if data
protection is
claimed

Owner

Previous
evaluation

Oeschelbronn, Germany

Bayer CropScience,

Report No.: S11-03264,

Edition Number: M-432551-01-1
Date: 2012-05-22

GLP/GEP: yes, unpublished

identification
triggers.

(2014)

KCA
7.1.2
1.2/
01

Malekani,
K.

20

NC8493 (A METABOLITE OF
ETHOFUMESATE) - AEROBIC RATE
OF DEGRADATION IN THREE
SOILS

United Phosphorus Ltd., 13845.6134
Smithers Viscient, Massachusetts, USA
GLP: yes
Published: no

Required
since a
metabolite in
new
photolysis
study.

UPL

Submitted
for the
purpose of
renewal
(2014)

KCA

7.1.2.1.

3/01

Waring, A. R.

1992

ANAEROBIC SOIL METABOLISM
(14C)-Ethofumesate

Hazleton UK, Harrogate, North Yorkshire
United Kingdom

Bayer CropScience,

Report No.: A83390,

Report includes Trial Nos.:
194/60

93B

Edition Number: M-155658-01-1
Date: 1992-07-22

GLP/GEP: yes, unpublished
...also filed: KCA 7.1.1.2 /01

Bayer
CropSc
ience

In  DAR
(1998)

KCA

7.1.2.2.

1/03

Castro, L. E.

1991

DISSIPATION OF ETHOFUMESATE |
SOIL FOLLOWING USE OF NORTRON
EC IN SUGAR BEET CULTIVATION
USA 1989
Nor-Am Chemical Company, Pikeville,
NC, USA
Bayer CropScience,

Report No.: A83366,

Edition Number: M-155634-02-1
EPA MRID No.: 41997205
Date: 1991-03-05

...Amended: 1991-08-23
GLP/GEP: yes, unpublished

Bayer
CropSc
ience

In  DAR
(1998)

KCA

7.1.2.2.

1/05

Snowdon, P.
J.

1991

DECLINE OF ETHOFUMESATE
RESIDUES IN SOIL FOLLOWING
APPLICATION WITH A 50 SC
FORMULATION IN THE UK 1990/91
Schering AG, Berlin, Germany
Bayer CropScience,

Report No.: A83357,

Report includes Trial Nos.:
041/04/056
Edition Number: M-155626-01-1
Date: 1991-10-25
GLP/GEP: yes, unpublished

Bayer
CropSc
ience

In  DAR
(1998)

KCA

7.1.2.2.

1/06

Moede, J.

1992

DISSIPATION OF ETHOFUMESATE |
SOIL FOLLOWING TREATMENT OF
AN EC CO-FORMULATION WITH
PHENMEDIPHAM AND
DESMEDIPHAM IN THE FEDERAL
REPUBLIC OF GERMANY 1990
Schering AG, Berlin, Germany
Bayer CropScience,

Report No.: A83378,

Report includes Trial Nos.:
PF-R 91 076

Edition Number: M-155646-01-1
Date: 1992-01-13

GLP/GEP: yes, unpublished

Bayer
CropSc
ience

In  DAR
(1998)

KCA

Aldag, R.

1992

TESTS ON THE DEGRADATION OF

Bayer

In DAR
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Data Author(s) Year | Title Vertebrate | Data Justification | Owner | Previous
Point Company Report No. study protection | if data evaluation
Source (where different from company) | Y/N claimed protection is
GLP or GEP status Y/N claimed
Published or not
7.1.2.2. ETHOFUMESATE IN THE TOPSOIL CropSc | (1998)
1/07 UNDER FIELD CON DITIONS AT ience
FOUR DIFFERENT LOCATIONS.
Kemira Agro Oy, Helsinki, FIN;
Bayer CropScience,
Report No.: A87554,
Edition Number: M-161457-01-1
Date: 1992-11-10
GLP/GEP: no, unpublished
KCA Schmitt, W. 2008| Kinetic evaluation of the saggipation N Y Needed for Task Submitted
7.1.22. of ethofumesate under field conditions risk Force | for the
1/15 Bayer CropScience, assessment | Ethofu | purpose of
Report No.: MEF-08/334, mesate | renewal
Edition Number: M-305786-01-1 (2014)
Date: 2008-08-13
GLP/GEP: no, unpublished
KCA Schmitt, W. 2013| Kinetic evaluation of the saggipation N Y Re-evaluation| Task Submitted
7.1.2.2. of ethofumesate under field conditions (re- accordingto | Force for the
1/16 evaluation according to EFSA guidance EFSA Ethofu | purpose of
2010) Guidance mesate | renewal
Bayer CropScience, 2010 (2014)
Report No.: EnSa-13-0274,
Edition Number: M-455136-01-1
Date: 2013-05-29
GLP/GEP: no, unpublished
KCA Andrews, 20 ETHOFUMESATE: FIELD N Y New data UPL | Submitted
7.1.2 G. 14 DISSIPATION STUDIES IN for active for the
2.1 NORTHERN AND SOUTHERN ingredient, purpose of
01 EUROPE not renewal
United Phosphorus Ltd., NZ/11/007 previously (2014)
Battelle UK LTD. submitted
GLP: yes nor
Published: no evaluated
KCA Seibert, K. 20 DETERMINATION OF SOIL N Y New data UPL | Submitted
7.1.2 12 CHARACTERISTICS for active for the
2.1/ United Phosphorus Ltd., BP 10/12 ingredient, purpose  of
02 LUFA , Speyer, Germany not renewal
GLP/GEP: no previously (2014)
Published: no submitted
nor
evaluated
KCA Stangelj, A. 20 KINETIC EVALUATION OF SOIL N Y New data UPL | Submitted
7.1.2 14a DISSIPATION STUDIES WITH for active for the
2.1/ ETHOFUMESATE ACCORDING TO ingredient, purpose of
03 RECOMMENDATIONS OF THE not renewal
WORK GROUP ON DEGRADATION previously (2014)
KINETICS OF FOCUS submitted
United Phosphorus Ltd., 210790-CA- nor
0701020201-01 evaluated
GAB Consulting GmbH, Lamstedt,
Germany
GLP/GEP: no
Published: no
KCA Muellert, J. 1990| Determination of adorption/dgsion for | N N - Adama | In DAR
7.1.3.1. ethofumesate (former | (1998)
1/01 Fraunhofer Institut fuer Umweltchemie Feinch
und Oekotoxikologie, Schmallenberg, emie
Germany Schwe
Feinchemie Schebda , bda)
Report No.: OFC00004873,
Edition Number: M-352102-01-1
Date: 1990-08-27
GLP/GEP: yes, unpublished
KCA Bruhl, R. 1984 | THE ADSORPTION AND N N - Bayer In DAR
7.1.3.1. DESORPTION OF ETHOFUMESATE IN CropSc | (1998)
1/02 SOIL. ience
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Data
Point

Author(s)

Year

Title

Company Report No.

Source (where different from company)
GLP or GEP status

Published or not

Vertebrate
study
Y/N

Data
protection
claimed
Y/N

Justification
if data
protection is
claimed

Owner

Previous
evaluation

Schering AG, Berlin, Germany
Bayer CropScience,

Report No.: A83285,

Edition Number: M-155554-01-1
Date: 1984-10-23

GLP/GEP: no, unpublished

KCA

7.1.3.1.

1/03

Allen, R.

1988

[14C]-ETHOFUMESATE:
ADSORPTION/DESORPTION IN SOIL
Hazleton UK;

Bayer CropScience,

Report No.: A83336,

Report includes Trial Nos.:
194/18

64b

Edition Number: M-155605-01-1
Date: 1988-01-14

GLP/GEP: yes, unpublished

Bayer
CropSc
ience

In  DAR
(1998)

KCA

7.1.3.1.

1/04

Cameron, B.
D.; Mackie, J.
A.; Hall, B.

E.

1991

ADSORPTION/DESORPTION IN SOIL
14C-Ethofumesate

Inveresk Research Int. Ltd., Tranent,
Scotland

Bayer CropScience,

Report No.: A87601,

Edition Number: M-161528-01-1

Date: 1991-10-10

GLP/GEP: yes, unpublished

Bayer
CropSc
ience

iIn  DAR
(1998)

KCA

7.1.3.1.

1/05

Hoven, A.;
Vonk, J. W.

1988

ADSORPTION OF ETHOFUMESATE
TO DITCH-BOTTOM SEDIMENT
TNO, Delft, NLD;

Bayer CropScience,

Report No.: A87606,

Edition Number: M-161536-01-1

Date: 1988-07-28

GLP/GEP: yes, unpublished

Bayer
CropSc
ience

In  DAR
(1998)

KCA

7.1.3.1.

1/06

Cameron, B.
D.; Mackie, J.
A.; Hall, B.

E.

1991

Aged soil leaching 14C Ethofumesate
Inveresk Research Int. Ltd., Tranent,
Scotland

Bayer CropScience,

Report No.: A87602,

Edition Number: M-161529-01-1
Date: 1991-06-12

GLP/GEP: yes, unpublished

Bayer
CropSc
ience

In  DAR
(1998)

KCA
7.1.3
1.1
01

Hellstern, J.

20
07

ADSORPTION/DESORPTION OF
14C-ETHOFUMESATE ON SOIL -
ADVANCED TEST

AgriChem B.V., B01912

RCC Ltd.

GLP: yes

Published: no

New data
for active
ingredient,
not
previously
submitted
nor
evaluated

ACM

Submitted
for the
purpose of
renewal
(2014)

KCA

7.1.3.1.

2/01

Hein, W.;
Moendel, M.;
D'Ambrosio,
A.

2011

[phenyl-UL-14C] AE C508493:
Adsorption/desorption in five different
soils

RLP AgroScience GmbH, Neustadt a. d.

Weinstralle, Germany

Bayer CropScience,

Report No.: AS201,

Edition Number: M-431772-01-1
Date: 2011-12-22

GLP/GEP: yes, unpublished

Required
according to
new
metabolite
identification
triggers.

Bayer
CropSc
ience

Submitted
for the
purpose of
renewal
(2014)

KCA

7.1.3.1.

2102

Moendel, M.;
D’Ambrosio,
A.

2012

[phenyl-UL-14C] AE C509607:
Adsorption/desorption in five different
soils

RLP AgroScience GmbH, Neustadt a. d.

WeinstralRe, Germany
BCS,
Report No.: AS202,

Metabolite
not exceeding
5% AR in soil
but required
to assess the
behaviour in
soil of

Task
Force
Ethofu
mesate

Submitted
for the
purpose of
renewal
(2014)
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Data Author(s) Year | Title Vertebrate | Data Justification | Owner | Previous
Point Company Report No. study protection | if data evaluation
Source (where different from company) | Y/N claimed protection is
GLP or GEP status Y/N claimed
Published or not
Edition Number: M-446351-01-1 succeeding
Date: 2012-07-19 metabolite
GLP/GEP: yes, unpublished ETO-
carboxylic
acid
KCA Moendel, M.; | 2012 | [phenyl-UL-14C] AE C639175: N Y Required Task Submitted
7.1.3.1.| D’Ambrosio, Adsorption/desorption in five different accordingto | Force | for the
2 /03 A. soils new Ethofu | purpose of
RLP AgroScience GmbH, Neustadt a. d. metabolite mesate | renewal
WeinstralRe, Germany identification (2014)
Bayer CropScience, triggers.
Report No.: AS204,
Edition Number: M-446350-01-1
Date: 2012-06-25
GLP/GEP: yes, unpublished
KCA Menke, U.; 2008 | [Phenyl-UL-14C]ethofumesate (AE N Y Investigation | Task Submitted
7.1.3.2 | Telscher, M. B049913): Time - dependent sorption in of increase of | Force | for the
/01 soils sorption Ethofu | purpose of
Bayer CropScience, behavior mesate | renewal
Report No.: MEF-08/514, (aged (2014)
Edition Number: M-313317-01-1 sorption) in
Date: 2008-12-16 soil,
GLP/GEP: yes, unpublished metabolism
...also filed: KCA 7.1.1.1 /06 and
...also filed: KCA 7.1.2.1.1 /13 degradation
rate, study
considered as
necessary to
re-evaluate
leaching and
metabolism
using fresh
soils.
KCA Mackie, J. A.; | 1992 | AGED SOIL LEACHING OF [14C]- N N - Bayer | In DAR
7.1.4.1.| Hall,B. E. ETHOFUMESATE CropSc | (1998)
2/01 Inveresk Research Int. Ltd., Tranent, ience
Scotland
Bayer CropScience,
Report No.: A83391,
Report includes Trial Nos.:
95B
Edition Number: M-155659-01-1
Date: 1992-08-04
GLP/GEP: yes, unpublished
KCA Allen, R; 1995 | ETHOFUMESATE SC 50% W/V CR N N - Bayer In DAR
7.1.4.2 | MacKenzie, 19035/1 and CR 18654/1 LEACHING IN CropSc | (1998)
/01 E.; Hibbert, SOIL LYSIMETERS MAINTAINED ience
L.; Lander, G. UNDER OUTDOOR CONDITIONS
Hoechst Schering AgrEvo GmbH,
Frankfurt am Main, Germany
Bayer CropScience,
Report No.: A89221,
Report includes Trial Nos.:
ENVIR/97B
Edition Number: M-164392-01-1
Date: 1995-03-31
GLP/GEP: yes, unpublished
KCA Burgener, A. 1994 MOBILITY AND DEGRADATION IN N N - Bayer | In DAR
7.14.2 SOIL IN OUTDOOR LYSIMETER 14C- CropSc | (1998)
102 Ethofumesate ience
RCC Umweltchemie AG, ltingen,
Switzerland
Bayer CropScience,
Report No.: A87603,
Edition Number: M-161530-01-1
Date: 1994-11-01
GLP/GEP: no, unpublished
KCA Burgener, A. 1997| Report amendment to 14@fetmesate: N N - Bayer In DAFR
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Data Author(s) Year | Title Vertebrate | Data Justification | Owner | Previous
Point Company Report No. study protection | if data evaluation
Source (where different from company) | Y/N claimed protection is
GLP or GEP status Y/N claimed
Published or not
7.14.2 Mobility and Degradation in soil in CropSc | (1998)
/03 outdoor lysimeters ience
RCC Umweltchemie AG, Itingen,
Switzerland
Bayer CropScience,
Report No.: A91247,
Report includes Trial Nos.:
ENVIR/113B
Edition Number: M-167946-02-1
Date: 1997-07-25
GLP/GEP: yes, unpublished
KCA Stupp, H. P.; | 2013 | [Phenyl-UL-14C]ethofumesate: N Y Required to Task Submitted
7.1.4.2 | Junge, T. Investigation of metabolites previously assess the Force | for the
104 detected in lysimeter leachates by an unidentified Ethofu | purpose of
outdoor experiment with three EU soils Peak A mesate | renewal
Bayer CropScience, detected in (2014)
Report No.: EnSa-13-0234, previous
Edition Number: M-461417-01-1 lysimeter
Date: 2013-08-01 studies
GLP/GEP: yes, unpublished
KCA Parsons, R. 20 14C-ETHOFUMESATE AND 2-OXO- N Y New data UPL Submitted
7.1.4 03a | ETHOFUMESATE: MOBILITY AND for active for the
.2/01 DEGRADATION IN SOIL IN FIELD ingredient, purpose of
LYSIMETERS not renewal
United Phosphorus Ltd., ACE01-012 previously (2014)
Agrochemical Experimentation Ltd. submitted
Essex, UK nor
GLP: yes evaluated
Published: no
KCA Parsons, R. 20 14C-ETHOFUMESATE AND 2-OXO- N Y New data UPL Submitted
7.1.4 03 ETHOFUMESATE: MOBILITY AND for active for the
.2/02 b DEGRADATION IN SOIL IN FIELD ingredient, purpose of
LYSIMETERS. FINAL ANALYTICAL not renewal
REPORT previously (2014)
United Phosphorus Ltd., ACE-01-012 submitted
Agrochemical Experimentation Ltd. nor
Essex, UK evaluated
GLP: yes
Published: no
KCA Diehl, M. 20 ETHOFUMESATE: MOBILITY AND N Y New data ACM | Submitted
7.1.4 05 DEGRADATION IN SOIL IN for active : for the
.2/03 OUTDOOR LYSIMETERS ingredient, purpose of
AgriChem B.V., 836695 not renewal
RCC Ltd. previously (2014)
GLP: yes submitted
Published: no nor
evaluated
KCA Diehl, M. 20 ETHOFUMESATE: MOBILITY AND N Y New data ACM | Submitted
7.1.4 06 DEGRADATION IN SOIL IN for active : for the
.2/04 OTUDOOR LYSIMETERS (SECOND ingredient, purpose  of
AMENDMENT) not renewal
AgriChem B.V., October 2006, 836695 previously (2014)
RCC Ltd. submitted
GLP/GEP: no nor
Published: no evaluated
KCA Macdonald, 20 ETHOFUMESATE DETERMINATION no yes New data ACM Submitted
721 E., Craig, 02 OF THE PHYSICO-CHEMICAL for active . for the
.1/01 W.B. PROPERTIES OF ETHOFUMESATE ingredient, purpose of
AgriChem B.V., 21131 not renewal
Inveresk Research International, previously (2014)
Tranent, Scotland submitted
GLP: yes nor
Published: no evaluated
KCA Howarth, R.; | 1991 | TECHNICAL ETHOFUMESATE: N N - Bayer In DAR
7.2.1.2 | Tremain, S. DETERMINATION OF PHYSICO- CropSc | (1998)
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Data
Point

Author(s)

Year

Title

Company Report No.

Source (where different from company)
GLP or GEP status

Published or not

Vertebrate
study
Y/N

Data
protection
claimed
Y/N

Justification
if data
protection is
claimed

Owner

Previous
evaluation

/03

P.; Bartlett,
A.J.

CHEMICAL PROPERTIES
Safepharm Lab. Ltd., Derby, United
Kingdom

Bayer CropScience,

Report No.: A87526,

Report includes Trial Nos.:
245/25

Edition Number: M-161417-01-1
Date: 1991-01-07

GLP/GEP: yes, unpublished
...also filed: KCA 2.1 /02

...also filed: KCA 2.2 /02

...also filed: KCA 2.5 /03

...also filed: KCA 2.7 /02

...also filed: KCA 2.8 /03

ience

KCA
7.2.1.2
104

Keirs, D. C.

2000

Aqueous photolysis (14C)-ethoésate
Inveresk Research Int. Ltd., Tranent,
Scotland
Bayer CropScience,

Report No.: C009667,

Edition Number: M-199018-01-1
EPA MRID No.: 46157901

Date: 2000-09-13

GLP/GEP: yes, unpublished
...also filed: KCA 2.8 /01

Bayer
CropSc
ience

iIn  DAR
(1998)

KCA
7.21.2
/06

Weuthen, M.;
Stupp, H. P.

2013

[Phenyl-UL-14C]Ethofumesate:
Phototransformation in water
Bayer CropScience,

Report No.: EnSa-12-0228,
Edition Number: M-453458-01-1
Date: 2013-04-19

GLP/GEP: yes, unpublished

Required due
to not
identified
transformatio
n products in
Previous
study (up to
50% AR)

Task
Force
Ethofu
mesate

Submitted
for the
purpose of
renewal
(2014)

KCA
7.21.2
/07

Hellpointner,
E.

2013

Ethofumesate: Assessment of the
environmental half-life of the direct photg
degradation in water
Bayer CropScience,

Report No.: EnSa-13-0355,
Edition Number: M-461408-01-1
Date: 2013-08-06

GLP/GEP: yes, unpublished
...also filed: KCA 2.4 /11

Theoretical
estimation of
half-life in
aqueous
photolysis

Task
Force
Ethofu
mesate

Submitted
for the
purpose of
renewal
(2014)

KCA
7.21
.2/01

Peizhi, L.

20

PHOTODEGRADATION OF
[LACIETHOFUMESATE IN WATER,
BASED ON THE OECD 316 DIRECT
PHOTOLYSIS GUIDELINE TIER I -
GENERATION AND
CHARACTERIZATION OF
PHOTOPRODUCTS

United Phosphorus Ltd., 13845.6132
Smithers Viscient, Massachusetts, USA
GLP: yes
Published: no

New data
for active
ingredient,
not
previously
submitted
nor
evaluated

UPL

Submitted
for the
purpose of
renewal
(2014)

KCA
7221
/01

Bogers, M.

1993

READY BIODEGRADABILITY: 28
DAYS CLOSED BOTTLE TEST WITH
ETHOFUMESATE
RCC Notox B.V., s'Hertogenbosch,
Netherlands
Bayer CropScience,

Report No.: A87607,

Edition Number: M-161538-01-1
Date: 1993-03-31

GLP/GEP: yes, unpublished

Bayer
CropSc
ience

In  DAR
(1998)

KCA
7.22.1
/02

Wouethrich, V.

1993

DETERMINATION OF BIOCHEMICAL
AND CHEMICAL OXYGEN DEMAND
OF ETHOFUMESATE DISPERSED IN

WATER

Bayer
CropSc
ience

iIn  DAR
(1998)

431
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Data
Point

Author(s)

Year

Title

Company Report No.

Source (where different from company)
GLP or GEP status

Published or not

Vertebrate
study
Y/N

Data
protection
claimed
Y/N

Justification
if data
protection is
claimed

Owner

Previous
evaluation

RCC Umweltchemie AG, Itingen,
Switzerland

Bayer CropScience,

Report No.: A87608,

Edition Number: M-161539-01-1
Date: 1993-04-28

GLP/GEP: yes, unpublished

KCA
7221
/03

Douglas, M.
T.; Sewell, I.
G.

1989

ASSESSMENT OF READY
BIODEGRADABILITY OF
ETHOFUMESATE

Huntingdon Research Centre Ltd.,
Huntingdon, United Kingdom
Bayer CropScience,

Report No.: A83351,

Report includes Trial Nos.:

80B

Edition Number: M-155620-01-1
Date: 1989-10-17

GLP/GEP: yes, unpublished

Bayer
CropSc
ience

iIn  DAR
(1998)

KCA
7222
/01

Fahrbach, M.

2012

[14C]Ethofumesate: Aerobic
mineralization in surface water
Harlan Laboratories Ltd., Itingen,
Switzerland
Bayer CropScience,

Report No.: D25330,

Edition Number: M-439697-01-1
Date: 2012-07-31

GLP/GEP: yes, unpublished

New
regulatory
requirement

Task
Force
Ethofu
mesate

Submitted
for the
purpose of
renewal
(2014)

KCA
7.2.2
.2/01

Caviezel,
A

20
13

[14CIETHOFUMESATE - AEROBIC
MINERALISATION IN SURFACE
WATER

United Phosphorus Ltd., 20130080
Innovative Environmental Services
(IES) Ltd.

GLP: yes

Published: no

New data
for active
ingredient,
not
previously
submitted
nor
evaluated

UPL

Submitted
for the
purpose of
renewal
(2014)

KCA
7.2.2.3
/02

Kellner, G.

1995

DEGRADATION AND METABOLISM
OF 14C ETHOFUMESATE IN
AQUATIC SYSTEMS
RCC Umweltchemie GmbH & Co. KG,
Rossdorf, Germany
Bayer CropScience,

Report No.: A87625,

Edition Number: M-161568-01-1
Date: 1995-05-18

GLP/GEP: yes, unpublished

Bayer
CropSc
ience

iIn  DAR
(1998)

KCA
7.2.2.3
/05

Blech, S.

1996

Ethofumesate - Fate and behairour
water/sediment
A&M, Labor fuer Analytik und
Metabolismusforschung Service GmbH,
Bergheim, Germany
Feinchemie Schebda ,
Report No.: OFC00004877,
Edition Number: M-352106-01-1
Date: 1996-07-31
GLP/GEP: yes, unpublished

Adama
(former
Feinch
emie
Schwe
bda)

In  DAR
(1998)

KCA
7.2.23
/06

Stupp, H. P.
Weuthen, M.

2012

[Phenyl-UL-14C]Ethofumesate:Aerobic
aquatic metabolism

Bayer CropScience,

Report No.: EnSa-12-0334,

Edition Number: M-443554-01-1

Date: 2012-11-29

GLP/GEP: yes, unpublished

Required due
to
deficiencies
in previous
studies
(metabolites
not identified)

Task
Force
Ethofu
mesate

Submitted
for the
purpose of
renewal
(2014)

KCA
7223
107

Chapple, A.C.

2013

Kinetic evaluation of the degradation of
ethofumesate in an aerobic water-sedim
system
Bayer CropScience,

ent

Required for
new
water/sedime
nt studies

Task
Force
Ethofu
mesate

Submitted
for the
purpose of
renewal

432
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Data
Point

Author(s)

Year

Title

Company Report No.

Source (where different from company)
GLP or GEP status

Published or not

Vertebrate
study
Y/N

Data
protection
claimed
Y/N

Justification
if data
protection is
claimed

Owner

Previous
evaluation

Report No.: EnSa-13-0250,
Edition Number: M-459125-01-1
Date: 2013-07-01

GLP/GEP: no, unpublished

(2014)

KCA
7223
/08

Schmitt, W.

2008

Kinetic evaluation of the degréoh of
ethofumesate in an aerobic water/sedim
system
Bayer CropScience,

Report No.: MEF-08/247,
Edition Number: M-301623-01-1
Date: 2008-05-13

GLP/GEP: no, unpublished

ent

Required for
new
water/sedime
nt studies

Task
Force
Ethofu
mesate

Submitted
for the
purpose of
renewal
(2014)

KCA
7.2.2
.3/01

Heintze, A.

20
03

DEGRADATION AND

METABOLISM OF ETHOFUMESATE
IN TWO WATER/SEDIMENT
SYSTEMS UNDER AEROBIC
CONDITIONS - LABORATORY TEST
United Phosphorus Ltd., 20011407/01-
Cuws

GAB Biotechn. GmbH & IFU
Umweltanalytik GmbH, Germany
GLP: yes

Published: no

New data
for active
ingredient,
not
previously
submitted
nor
evaluated

UPL

Submitted
for the
purpose of
renewal
(2014)

KCA
7.2.2
.3/02

Stangelj, A.

20

CALCULATIONS OF
ENVIRONMENTAL FATE
ENDPOINTS IN WATER/SEDIMENT
SYSTEMS FOR ETHOFUMESATE
ACCORDING TO
RECOMMENDATIONS OF THE
FOCUS WORKING GROUP ON
DEGRADATION KINETICS

United Phosphorus Ltd., 118608-CA-
07020203-01

GAB Consulting GmbH, Lamstedt,
Germany

GLP/GEP: no

Published: no

New data
for active
ingredient,
not
previously
submitted
nor
evaluated

UPL

Submitted
for the
purpose of
renewal
(2014)

KCA
731
/01

Brehm, M.

1992

ESTIMATION OF THE
PHOTOCHEMICAL- OXIDATIVE
DEGRADATION OF ETHOFUMESATE
(SCHERING CODE NO ZK 49 913) IN
THE ATMOSPHERE
Schering AG, Berlin, Germany
Bayer CropScience,

Report No.: A83382,

Report includes Trial Nos.:
92/076

Edition Number: M-155650-01-1
Date: 1992-06-04

GLP/GEP: no, unpublished
...also filed: KCA 2.14 /02

...also filed: KCA Section 2 /01

Bayer
CropSc
ience

In  DAR
(1998)

KCA
7.5/09

Schafer, R.;
Von Der Ohe,
P.; Kuhne, R,;
Schuurmann,
G.; Liess, M.

2011

Occurrence and Toxicity of 331 Organic
Pollutants in Large Rivers of North
Germany over a Decade (1994 to 2004),
Journal:Environ. Sci. Technol.,
Volume:45,

Issue:14,

Pages:6167-6174,

Year:2011,

Report No.: M-458649-01-1,

Edition Number: M-458649-01-1

Date: 2011-12-31

GLP/GEP: no, published

LIT

Submitted
for the
purpose of
renewal
(2014)
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*... AgriChem B.V. has become part of UPL in 2012
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