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B.8 Environmental fate and behaviour

Remark:
In this chapter B.8 no literature is discussed ashk applicant did not deliver the whole set of
literature to the RMS.

The chemical composition of beta-cyfluthrin is damito that of cyfluthrin. The common molecular
structure shows three asymmetric carbon atomsajabéntres) which lead to four diastereomers. The
difference between beta-cyfluthrin and cyfluthrnthe ratio between the four diastereomers. While
cyfluthrin consists of all four diastereomers (redd to as diastereomer I, Il, Il and 1V), betatattirin
represents mainly the biologically more active tismomers Il and IV. The diastereomers | and Bl ar
present in low portions.

Molecular structure of beta-cyfluthrin:
4] CM
Cl I |
. m— C—0—CH F
Cl \321/ o

Dhastereomer I1 IR, 3R, a5+ 15,35, aR (1:1).cis 30.0-400%
Diastereomer IV 1R 35, a5+ 15, 3R_ aR (1:1). trans 57.0-76.0%

Two chiral centres originate from the cyclopropyigty, the third one from the-cyano-methyl group.
Due to CH-acidic properties of the latter groupmerisation by means of a deprotonation — protonati
sequence via an achiral intermediate can occurditicpmatrices.

Isomerisation of cyfluthrin in protic solvents:
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The fate and behaviour of beta-cyfluthrin and ayftin was investigated using test substances kdbell
in the fluorophenyl-, phenyl- or cyclopropyl-moreti The different labelling positions are presemnted
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the figure below.

Labelling positions of beta-cyfluthrin

_\YC 0— CH

* [eyclopropyl-1-**C] labelling position # [fluorophenyl-UL-**C] labelling position
§ [phenyl-UL-*C] labelling position

In the following table basic information about nisihtes most frequently mentioned in this volume ar
shown for quick orientation.

Metabolites of beta-cyfluthrin

Name and code Structure and formula Molar mass
(g/mol)
DCVA o 209.1
Cl
Z OH
Cl
HsC CHs
C3H10C|202
COE 538/78 o
4-Fluoro-3-phenoxybenzoic acid F
Ci3HoFOs
FPB-aldehyde @) 216.21
(@)
FCR 1260 H
4-Fluoro-3-phenoxybenzaldehyde =
CizHoFO,




-6 - 07.03.2017

beta-cyfluthrin
Volume 3 — B.8 Environmental fate and behaviour

B.8.1 Fate and behaviour in soil
B.8.1.1 Route of degradation in soil

B.8.1.1.1 Route of degradation of active substance in soilaerobic laboratory studies

The studies byinor 1986 andWagner et al. 1983on soil metabolism were evaluated in the mono-
graph from 1 October 1996. However the data froesetstudies are not given in the monograph. There-
fore a short summary is given here.

B.8.1.1.1/1 (Minor 1986)

Reference Minor, R.G. Incubation time 225 days
Title Comparison ot‘C Baythroid Soils sandy loam, 1.4 %
Degradation in Soils from the organic carbon, pH
United States and West Germany 5.0 (0.01 M CaG)
Year of execution  09.02.1986 (rev. 20.06.1988) Nhain 1 kg/ha Baythroid
concentration 200 EC
Study no. 91816
GLP statement No Temperature unknown (soil was
maintained outside)
Guideline None Moisture unknown (the soil
was watered
periodically)
Test substance Phenyl-Utc Baythroid 200 EC Dst not calculated
Purity Unknown Metabolites see results
Test system aerobic degradation Acceptability aalstudy
Study design

The study was conducted in Stanley, Kansas betweagnost 1982 and July 1983 as a rotational crop
study. The test substance was applied on the wddce and incorporated into the soil after 36 days
The degradation of Baythroid within the soil wasisidered secondary.

Soil sampling and extracting

Six 15 x 3 cm soil plugs were taken 0, 70 and 1®@dhfter the test substance had been incorporated
into the soil (i.e. 36 days posttreatment). Thé@ags were thoroughly mixed, and aliquots wedi-ra
oassayed to determine the total radioactive resiflag was subjected to a 5-hour Soxhlet extraction
with chloroform/methano (7:3). After concentratiithe chloroform/methanol mixture to near dryness
using a rotary evaporator at 32 °C, the extracttaksn up in methanol, radioassayed and subjeoted t
thin-layer chromatography.

Results

Baythroid was the major component identified insbé. The percent of Baythroid declined from 55 %
of the total radioactivity at 36 day posttreatmeni5 % at day 225. Two main degradation products
were detected in the soil, FPB acid and FCR297&dwfluthrin). At the end of the study (day 225) a
33 % loss of radioactivity occurred; this loss adlioactivity was attributed t8CO,.



-7- 07.03.2017

beta-cyfluthrin
Volume 3 — B.8 Environmental fate and behaviour

Table B.8.1-1: Mass balance and distribution of ramactivity in extracts of Les Evouettes
soil under aerobic conditions (values as % of appdi)
Fraction Days after treatment
36 106 225
Baythroid 55 35 15
FPB acid 8 3 2
FCR2978 (amid- 4 4 2
cyfluthrin)
other organosolubles 0 4 1
TLC origin 8 6 5
losses including CO 0 36 33
bound 25 12 42
TOTAL 100 100 100
Conclusion

As already stated in the monograph dated 01 Octt®@6 the study cannot be fully accepted as valid
especially for the following reasons: formation@®, has not been determined and hence no infor-
mation on mass balance is available; due to th&idmiincubation no information on temperature and
humidity is given. The study may give some addaionformation on formation of metabolites and
bound residues.

B.8.1.1.1/2 (Wagner et al. 1983)

Reference Wagner, K., Neitzel, H. and Incubation time 190 - 365 days
Oehlmann, L.

Title Degradation of Baythroid in soil 2 Soils loam and sandy loam
under aerobic and anaerobic test
conditions

Year of execution  19-01-1983 Nominal 1 mg/kg *

concentration

Study no. RA-87/83, MR86052

GLP statement no Temperature 18-22°C

Guideline none Moisture determined moisture

content were
maintained in all

tests
Test substance (fluorobenzenring-U- DTso not calculated
HC)cyfluthrin
Purity > 98 % Metabolites see results
Test system aerobic degradation Acceptability aalstudy

* equivalent to an application rate of 750 g/hasasuming a soil bulk density of 1.5 gfcamd even distribution over 5 cm
Study design

The route and rate of degradationtt@-cyfluthrin was investigated in two soils from tleperimental
farm Laacherhof. The characteristics of the ssilgiven in Table B.8.1-2.
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Table B.8.1-2: Summary of characteristics of two sls (Wagner et al. 1983)

Soil : Laacherhof B Laacherhof C
particle size %

sand 40 56

silt 37 25

clay 23 19
class loam sandy loam

organic carbon 0.95 0.95

moisture content 17 % (batch 1) 13 % (batch 1)
11.2 % (batch 2) 8.6 % (batch 2)

pH (0.01 M CaC) 6.2 5.9

cation exchange capacity 14 14

meq/100g
particle density g/mL 2.6 2.6

Samples of 50 g of the moist soils were weighea 125 mL Erlenmeyer flasks. The test substance was
applied at a rate of 1 mg/kg soil, equivalent taapplication rate of 750 g/ha as, assuming a st b
density of 1.5 g/ciand even destribution over 5 cm. As test substéhamrobenzenering?C)cyfluth-

rin was used. The test was carried out in a graehb temperatures of 18 — 22 °C, the Erlenmeyer
flasks being wrapped with aluminium foil. The maigt contents of the native soils were maintained
during test duration; evaporated water was replatdd-day intervals (batch 1) or every 2 — 3 msnth
(batch 2) by weighing back to determine the diffiee The'“CO, developing during the test was ab-
sorbed in two wash bottles. No absorption vesgeldtatiie compounds other than €®ere used as

no volatile compounds were detectable in prelinyriasts.

Batch 1 of soil B and soil C respectively was sadpt five sampling dates, beginning 14 days after
application to 190 days after application. Bataf 20il B and soil C respectively was sampled egeh
sampling dates, beginning 118 days after applioatio365 days after application. For analysis ef th
test substance and metabolites the soil was eattéwice with 400 mL and 160 mL methanol and twice
with 150 mL water; first ultrasonicated and than8diours in a Soxhlet apparatus. Finally the was
extracted with 5 % formic acid. The extracts wevacentrated by evaporation and the residues were
dissolved in methanol an analysed by thin-layeoctatography.

Results

The distribution of the 1“C radioactivity in two soil is given in Table B.8.13 and the distribution of
cyfluthrin and its transformation products is given in Table B.8.1-4.

Table B.8.1-3: Distribution of the“C-radioactivity under aerobic test conditions (% iri-
tial activity)
Test du- “C as CO 14C from meth- | /C from water | Rest activity in soil | Total *C activ-
ration anol extraction extraction after combustion ity
days
soil B | soilC | soilB| soilC| soilB| soilC soil B ol C | soilB | saoilC

14 6 5 88 87 8 7 - - 102 99
28 17 6 63 76 5 9 17 14 102 105
56 25 21 53 49 3 3 18 21 99 94
84 20 23 33 38 6 7 34 27 93 95
118 3 1 61 71 33 28 3 2 100 102
190 32 36 16 22 2 2 32 31 82 9]
265 4 2 30 46 38 43 8 9 80 10(
365 18 18 21 27 3 5 29 33 71 83
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Table B.8.1-4: Distribution of cyfluthrin and its transformation products (% of the initial
activity)
Compound Soil Days after treatment
batch 1 batch 2

14 28 56 84 190 118 256 365
cyfluthrin B 86 60 51 33 15 23 18 16
C 84 69 47 36 22 30 21 18

CONH,-cyfluthrin B 1 <1 | <« 2 1 15 7 3

C 1 4 <1 <1 1 22 11 6

COOH-cyfluthrin B <1 <1 <1 <1 <1 7 3 <1

C <1l <1 <1 <1l <1l 7 4 1
CONH,;FPB acid B <1 <1 <1 <1 <1 14 7 <1

C <1 <1 <1 <1 <1 5 9 2

FPB acid B 7 5 3 2 1 29 18 3

C 7 10 3 5 <1 31 25 4

unknown B 0 <1 <2 <2 <2 6 15 <2

C <2 0 <2 <4 <1 2 19 1

loss B 0 0 1 7 18 0 20 29

C 1 0 6 5 9 0 0 17

Comment

As stated in the monograph 01 October 1996, thdtsesf both studies demonstrate that the major
degradative route of cyfluthrin is hydrolysis ag¢ thster linkage, leading to the formation of FPBlac
and DCVA. A minor degradative route is hydroxylatiof the cyano group to form amid-cyfluthrin
(CONHe-cyfluthrin), which in turn could be hydrolysedtht ester linkage.

It should be mentioned that the two batches ofwith different moisture contents should be treated
separately as given in Table B.8.1-4.

Two new laboratory soil degradation studieswere conducted according OECD guidline 307 using
beta-cyfluthrin radio-labelled in the cyclopropgid in the fluorophenyl-moiety (Hiler 2013 a, b).

B.8.1.1.1.1/3 (Hiler 2013a)

Reference Hiler, Tammy Incubation time 121 days
Title Aerobic soil metabolism of 3 Sails sandy loam, sandy
[cyclopropyl-23“C]beta-cyfluthrin clay loam, silt loam
in three soils
Year of execution  07.10.2013 Nominal 0.12 mg/kg dry soil
concentration *
Study no. 2365W-1
GLP statement yes Temperature 20x2°C
Guideline OECD 307 Moisture pF2-25
US EPA
OPPTS835.4100/835.4200
(October 2008)
Canadian Guidance PMRA
DACO08.2.3.4.2
Test substance (cyclopropyl*ie)beta-cyfluthrin DFo not calculated
Purity >98 % Metabolites see results
Test system aerobic degradation Acceptability LGS

* equivalent to an application rate of 900 g/hasssuming a soil bulk density of 1.5 gfcamd even distribution over 5 cm
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Executive Summary

An aerobic soil metabolism study was conductedgufiyclopropyl-12“Clbeta-cyfluthrin applied to
three agricultural soils collected in the USA. Saiimples were incubated over 121 days in the dark a
20 £ 2 °C. Individual samples were treated withtds substance at a target rate of g/ dry soil.

The average mass balance for each of the threlesfdls across all time points in the study rangeuh
96.1 to 98.9 % of applied radioactivity (AR). Theegage extractable radiocarbon at time 0 ranged fro
95.1t0 102.1 % AR in all soils and declined torage 5.4 to 20.3 % AR by the end of the incubation
period. Unextracted (bound) soil residues increasesh average of 33.9 - 47.2 % AR at the endef th
incubation. Final characterisation of the bounddss in the post-extraction soil was conducted on
representative samples by partitioning the orgaratter into humic acid, fulvic acid and humin frac-
tions. For all soils most of the unextracted radiivity partitioned into the insoluble humin fraati,
with smaller amounts in the fulvic acid fractiordathe least in the humic acid fraction.

Radiocarbon in the NaOH traps was confirmed*@€, by precipitation as barium carbonate and in-
creased to maximum averages of 39.0 % - 40.7 %ATatays.

Parent beta-cyfluthrin and the metabolite DCVA wibeemajor components detected in the soil extracts
by HPLC throughout the study. Beta-cyfluthrin deetil from a maximum average of 102.1 % AR at

time O to average 17.5 % - 4.3 % AR at day 121. B@xreased to maximum averages of 11.2 - 40.5
% AR after 3 - 7 days. DCVA then declined and reprged less than 0.5 % AR at the end of the study
(day 121). Minor degradate peaks detected in theGHRdiochromatograms of the soil extracts were

less than 5 %, except for the day 14 interval intiN®akota soil (6.2 %).

No isomerisation of beta-cyfluthrin was detectedrdythe study. The only isomers representing great
than 2.2 % of dose were isomers Il and IV, whiclieygresent in a ratio of approximately 2:3, respec-
tively, at time 0. Isomer IV degraded more quickiyaerobic soil, decreasing from between 56.9- 62.8
% AR at time 0 to between 4.7-11.7 % AR after 3@sdaf incubation. During this interval, isomer |l
degraded from between 36.7-39.3 % AR to betwedi22.0 % AR. At the end of the incubation period
(121° days), isomers Il and IV represented betwe2rl5.2 % and 1.1-2.8 % AR, respectively.

Material and Methods

Test material (radiolabelled)

Identification: [cyclopropyl-1¥*C]beta-cyfluthrin,

Applicant Remark: In the report title and entirpae the name given was [cyclopropytM&G]beteta-
cyfluthrin which is not correct. An amendment viié prepared.

Specific Activity: 3.27 MBg/mg

Radiochemical Purity: > 98 % (HPLC and TLC)

Chemical Purity: > 98 % (HPLC)

Stability of test compound: Prior to applicatiome tradiopurity of the test substance was
determined by HPLC with radioactive flow-throughetgion.

The stability of the test substance under condstiain

administration was confirmed upon HPLC analysithefdose

solution following application.

Reference material (non-radiolabelled)
Identification: beta-cyfluthrin
Expiry Date: 30 December 2013

Reference material (non-radiolabelled)
Identification: DCVA (permethric acid)
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Soils

Three different soils were used for the study {Eatele B.8.1-5) The soils were passed through a 2 mm
sieve prior to use to ensure uniform particle s&mls were stored refrigerated at approx. 4 °CGviar

to four weeks until use. The moisture content efshils was determined by oven drying soil aliquots
and comparing their weight before and after drying.

Table B.8.1-5: Summary of characteristics of thresoils (Hiler 2013a)
Sail: Madera, California, Grand Forks, North Carlyle, lllinois, USA
USA Dakota, USA
sample depth cm top 20 top 15 top 15 - 20
collection date 19.09.2012 14.09.2012 25.09.2012
particle size %
sand 63 58 15
silt 22 14 60
clay 15 28 25
texture (USDA) sandy loam sandy clay loam silt loam
organic matter 0.89 5.9 1.8
organic carbon 0.52 3.42 1.04
(org.matter/1.724)
moisture content % w/w
0.1 bar (2.0 pF) 14.6 37.1 30.9
0.33 bar (2.5 pF) 7.7 24.6 21.6
pH (water) 7.6 5.3 6.0
pH (0.01 M CaG) 7.1 4.9 5.5
cation exchange capacity 9.9 19.0 11.6
meq/100g
bulk density g/mL 1.19 0.94 1.03
microbial biomass
(ng C/g soil)
25.09.2012 202 353 -
28.09.2012 - - 200
15.10.2012 253 517 325
01.04.2013 149 251 141
Study design

Experimental conditions

The study was performed using amber glass bofilestest systems were maintained in the dark at a
temperature of 20 £ 2 °C in a constant temperatooen. A continuous flow of humidified air was
maintained through the samples during the studgpfitoximately two-week intervals, the bottles were
weighed to assay any water loss from the soil aedatater was replaced as needed to maintain the
moisture level midway pF values of 2.0 and 2.5 dkercourse of the study. The target dose ratihéor
study was 0.12 ppmug test substance / g dry soil). Soils were treatitd the test item dissolved in
methanol. Biomass determination test systems warergerformed with untreated soil (at soil collec
tion) or with soil dosed with test item-free applion solvent.

After application, each sample bottle was connetdegh individual series of traps containing astea
one ethylene glycol (EG), one sulfuric acid trapd &wvo caustic traps (10 % aqueous NaOH), via Tef-
lon® tubing. Air entering the samples was passeautih de-ionised water before flushing the head-
space of the soil samples and through the tragsltect volatile metabolites. The test systems were
incubated under aerobic conditions for 121 days.
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Sampling

Duplicate test flasks were collected for analysisnediately after treatment and after 3, 7, 14,530,

91, and 121 days of incubation, along with thespestive traps. Samples were extracted on thefday o
collection. Extracts were stored frozen (< -10 #®en not in use. The initial HPLC analysis for each

soil sample was conducted within nine days of ctithe. Solutions of the reference standards prepare

for analysis were stored frozen when not in usechimges in the HPLC/UV analysis of the reference
standards were observed during the course of tky.st

Description of analytical procedures

After collection of the respective test systemsftbe incubation chamber, flask and volatile tnapse
separated. The soil was extracted three timesat temperature with 100 mL aqueous organic solvent
(acetone:0.1 M HCI, 9:1, v/v) containing some af gxtraction solvent used to aid the transfer of so
and, from day 3 onwards, further by a soxhlet exiva with 125 mL of acetonitrile:1 N HCI (4:1, ylv
The post extraction soil samples were weighed th@dinextracted radioactivity remaining in thd soi

was determined by combustion analysis (four aligudtapproximately 0.1-0.5 g each, depending on
the time point) followed by LSC.

In the 121-day samples, the radioactivity bounithéosoil after the initial extraction (acetone/N.HCI,

9/1) was characterised by humic acids/fulvic agiaditioning. [“C]beta-cyfluthrin and its degradates
in the combined extracts of the three ambient etitia steps were analysed and quantitated usingdHPL
with radioactivity and UV-detection. Confirmatiofi the peak assignment for beta-cyfluthrin and me-
tabolites was performed by two-dimensional TLC wsigl of selected samples. The presence of dis-
solved*CQ; in the caustic traps of selected samples (dayddicates A and B) was confirmed by the

precipitation with BaGCl

The LOD was 0.25 % AR. The LOQ, considered was @38R. Biomass determinations were per-
formed using the substrate induced respiration atefproduction rate of C{after glucose addition)
as defined by Anderson and Domsch (1978).

Results and discussion

The data of the analytical process are given iHeTBLB.1-6 to Table B.8.1-8.

Table B.8.1-6: Metabolism of [cyclopropyl-1¥*C]beta-cyfluthrin in the North Dakota soil
(% applied radioactivity AR)
Incubation days: 0 3 7 14 30 59 91 121
beta- A 102.8 91.6 70.4 55.0 37.3 28.4 20.6 18.0
cyfluthrin B 101.4 91.1 75.4 53.6 36.8 27.1 18.7 17.9
mean 102.1 91.4 72.9 54.3 37.1 27.8 19.7 18/0
DCVA A 0.0 9.8 15.7 13.6 7.3 3.0 1.4 0.0
B 0.0 10.3 11.7 12.9 4.2 2.3 0.0 0.0
mean 0.0 10.1 13.7 13.3 5.8 2.7 0.7 0.0
others ** A 0.0 0.0 4.1 7.4 5.7 1.3 2.6 2.6
B 0.0 0.0 3.6 4.9 2.0 3.0 3.4 3.2
mean 0.0 0.0 3.9 6.2 3.9 2.2 3.0 2.9
soil extract A 102.8 101.4 90.1 75.9 50.3 32.fr 2416 20.6
B 101.4 101.4 90.7 71.5 43.0 32.4 22.1 2111
mean 102.1 101.4 90.4 73.7 46.7 32.6 234 20}9
Soxhlet A NA 1.9 3.5 3.5 4.2 0.0* 2.3*% 23*
extract B NA 0.0 2.7 3.7 2.9 0.0* 2.8* 11*
mean NA 1.0 3.1 3.6 3.6 0.0 2.6 1.7
bound A 1.1 2.4 4.9 9.4 18.0 27.5 26.9 33.9
residues B 0.8 1.8 4.7 10.3 20.3 30.1 31.5 33.9
mean 1.0 2.1 4.8 9.9 19.2 28.8 29.7 33.9
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ethylene A NA 0.1 0.1 0.1 0.1 0.1 0.0 0.0
glycol trap B NA 0.0 0.1 0.1 0.1 0.0 0.0 0.2
mean NA 0.1 0.1 0.1 0.1 0.1 0.0 0.1
sulfuric A NA 0.0 0.0 0.0 0.1 0.5 0.9 0.0
acid trap B NA 0.0 0.0 0.0 0.0 0.7 1.1 0.0
mean NA 0.0 0.0 0.0 0.1 0.6 1.0 0.0
NaOH trap A NA 0.4 3.2 10.3 21.3 25.7 41.1 45.0
(C0O2) B NA 0.4 3.0 11.6 24.8 33.6 40.8 45.1]
mean NA 0.4 3.1 11.0 23.1 34.7 41.0 45.1
total A 103.9 106.2 101.8 99.2 94.0 96.5 93.5 99.56
recovery B 102.2 103.6 101.2 97.2 91.1 96.9 95.5 100.3
mean 103.1 104.9 101.5 98.2 92.6 96.7 94.5 999
NA: “not applicable”, no data

* Determination of bound residues conducted beRorhlet extraction, therefore values not useddtal recovery
** an unknown metabolite with retentions time 28utes in reversed phase HPLC comprises 7.4 % Afagri4 and 5.7
% AR on day 30 only in replicate A; in replicate B tlmetabolite comprises 4.9 % and 2.0 % AR respéytive

* Determination of bound residues conducted beRorhlet extraction, therefore values not useddtal recovery

Table B.8.1-7: Metabolism of [cyclopropyl-1¥“Clbeta-cyfluthrin in the California soil (%
AR)
Incubation days: 0 3 7 14 30 59 91 121
beta- A 97.2 67.6 41.7 26.9 17.1 11.0 9.6 5.3
cyfluthrin B 97.0 64.8 47.1 30.4 19.3 12.4 9.1 6.6
mean 97.1 66.2 44.4 28.7 18.2 11.7 9.4 6.(
DCVA A 0.0 25.0 42.6 40.4 7.2 0.5 0.5 0.7
B 0.0 25.6 38.3 36.4 8.7 1.0 0.7 0.0
mean 0.0 25.3 40.5 38.4 8.0 0.8 0.6 0.4
others A 0.0 0.0 0.0 0.0 0.9 1.2 1.7 0.7
B 0.0 1.3 0.0 0.0 0.0 0.6 0.0 0.8
mean 0.0 0.7 0.0 0.0 0.5 0.9 0.9 0.8
soil extract A 97.2 92.6 84.3 67.3 25.2 12.y 118 .7 6
B 97.0 91.6 85.4 66.8 28.0 14.0 9.8 7.4
mean 97.1 92.1 84.9 67.1 26.6 13.4 10.8 7.1
Soxhlet A NA 0.0 2.3 2.6 2.1 1.7* 14* 2.6 *
extract B NA 0.0 2.3 1.6 5.6 0.0 * 25* 1.4+
mean NA 0.0 2.3 2.1 3.9 0.9 2.0 2.0
bound A 0.5 2.9 7.2 15.3 25.8 41.4 40.2 41.4
residues B 0.6 3.3 7.5 16.0 31.6 43.4 51.2 52.7
mean 0.6 3.1 7.4 15.7 33.7 42.4 45.7 47.p
ethylene A NA 0.3 0.5 0.7 0.5 0.3 0.2 0.0
glycol trap B NA 0.3 0.3 0.7 0.6 0.2 0.2 0.1
mean NA 0.3 0.4 0.7 0.6 0.3 0.2 0.1
sulfuric A NA 0.1 0.0 0.0 0.0 0.0 1.2 0.1
acid trap B NA 0.0 0.0 0.0 0.5 1.7 0.5 0.0
mean NA 0.1 0.0 0.0 0.3 0.9 0.9 0.1
NaOH trap A NA 1.3 3.3 10.0 27.0 40.9 39.9 45.5
(C0O2) B NA 1.0 3.2 10.0 25.4 37.2 43.2 45.6
mean NA 1.2 3.3 10.0 26.2 39.1 41.4 45.4
total A 97.7 97.7 97.6 95.5 90.6 95.3 93.3 93.9
recovery B 97.6 96.2 98.7 95.1 91.7 96.5 104.9 1058
mean 97.7 96.7 98.2 95.5 91.2 95.9 99.] 99.9
NA: “not applicable”, no data
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Table B.8.1-8: Metabolism of [cyclopropyl-1¥“Clbeta-cyfluthrin in the Illinois soil (% AR)
Incubation days: 0 3 7 14 30 59 91 121
beta- A 94.7 69.9 48.1 40.5 18.4 10.5 6.6 5.7

cyfluthrin B 95.4 74.4 52.2 35.8 21.6 9.6 7.8 4.7
mean 95.1 72.2 50.2 38.2 20.G 10.1 7.2 5.p
DCVA A 0.0 11.8 9.3 3.9 0.7 0.0 0.0 0.0
B 0.0 10.6 9.2 4.9 1.8 0.0 0.0 0.0
mean 0.0 11.2 9.3 4.4 13 0.0 0.0 0.q
others A 0.0 3.7 3.5 0.0 1.9 1.1 1.2 14
B 0.0 0.0 3.0 2.7 1.8 1.6 1.6 1.7
mean 0.0 1.9 3.3 14 1.9 14 1.4 1.6
soil A 94.7 85.3 61.0 44.4 21.0 11.6 7.8 7.1
extract B 95.4 85.0 64.5 43.5 25.3 11.2 9.4 6.4
mean 95.1 85.2 62.8 44.0 23.7 11.4 8.6 6.8
Soxhlet A NA 0.0 1.6 2.2 1.7 0.0* 16* 19*
extract B NA 14 2.7 3.3 1.7 25* 1.7* 09*
mean NA 0.7 2.2 2.8 1.7 13 1.7 14
bound A 0.6 9.2 23.0 32.4 37.9 47.9 43.3 44.0
residues B 0.6 7.7 22.1 32.1 35.3 53.6 37.6 44.7
mean 0.6 8.5 22.6 32.3 36.6 50.8 40.5 4414
ethylene A NA 0.1 0.3 0.3 0.2 0.1 0.1 0.1
glycol B NA 0.1 0.3 0.2 0.3 0.2 0.0 0.0
trap mean NA 0.1 0.3 0.3 0.3 0.2 0.1 0.1
sulfuric A NA 0.0 0.0 0.0 0.1 0.0 0.2 0.0
acid trap B NA 0.0 0.0 0.0 0.5 0.0 0.0 0.0
mean NA 0.0 0.0 0.0 0.3 0.0 0.1 0.0
NaOH A NA 3.0 9.2 15.6 28.5 39.6 43.9 51.1
trap B NA 1.8 8.4 16.3 27.0 39.4 44.3 46.6
(CO2) mean NA 2.4 8.8 16.0 27.8 39.5 44.1 48.9
total A 95.3 97.6 95.1 94.9 89.4 99.2 95.3 102.3
recovery B 96.0 96.0 98.0 95.4 90.1 104.4 913 97{7
mean | 95.7 96.8 96.6 95.2 89.8 101.8 93.8 100.0

NA: “not applicable”, no data
* Determination of bound residues conducted beRorhlet extraction, therefore values not useddtal trecovery

Mass balance

Total mass balance in individual replicates wa#189105.8 % AR in all three soils. The complete
material balance found at all sampling intervalmdestrated that no significant portion of radioatyi
dissipated from the flasks or was lost during psso&y.

Bound residues

Soil bound residues increased to a maximum aveygg8.9 % - 44.4 % AR at the end of incubation
period. Humic/fulvic partition was performed on 1@4y soil samples to further characterise the non-
extractable residues in soil. The results of théitien showed that the majority of the radiocarhwas
present in the insoluble humin fraction, i.e. betw@5.1 % and 30.8 % AR was recovered in the frac-
tion. Only 7.0 % AR to 11.7 % AR was found in thevfc acid fraction and < 5 % AR in the humic
acid fraction.
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Volatilisation

The aerobic degradation of beta-cyfluthrin produté&e,, which increased to an average of 45.1 -
48.9 % AR at the end of the incubation period. Mglgle radiocarbon (less than0.7 % AR) was
detected in the ethylene glycol traps a9 % AR was detected in the sulphuric acid traps.

Transformation of parent compound

During the 121-day incubation period, the amouriaif-cyfluthrin in the entire test systems deadas
rapidly from 95.1 % - 102.1 % of the AR to 5.2 %8.0 % of the AR. The main metabolite DCVA was
detected in all three soils. The maximum was olegkiw California soll, it increased to 40.5 % AReaf

7 days of incubation and decreased then to 0.4 %oaRrds the end of the study. Other minor uniden-
tified peaks were detected in the HPLC chromatogrdout no single degradate peak exceeded 5 % AR,
except for a single detection on day 14 (6.2 % &Rerage of two replicates).

Conclusions

Beta-cyfluthrin degraded rapidly in three soils aepresented 5.2 - 18.0 % AR at the end of incuba-
tion. The major degradates wéf€O, and the metabolite DCVA (maximum 40.5 % AR).

In the lllinois soil in one of two replicates (oayd30) the recovery was 89.4 % which is slightliote

the range of 90 — 110 % that should be coveredrditmpto OECD 307. The organic carbon content in
the North Dacota soil was 3.4 % which is abovea#imge of 0.5 — 2.5 % recommended for determination
of transformation pathways. For determination ahsformation rate, however, the three soils reptese
a good variation in pH, organic carbon content @ictobial biomass.

The study is acceptable.

B.8.1.1.1/4 (Hiler 2013b)

Reference Hiler, Tammy Incubation time 124 days
Title Aerobic soil metabolism of Sall sandy loam
[fluorophenyl#‘Clbeta-cyfluthrin
Year of execution 02.10.2013 Nominal 0.127 mg/kg dry soil
concentration *
Study no. 2326W-1
GLP statement yes Temperature 20x2°C
Guideline OECD 307 (April 2002) Moisture pF2-25
US EPA,
OCSPP835.4100/835.4200
(October 2008)
Canadian guidance PmrA
DAC08.2.3.4.2
Test substance (cyclopropyl*iC)beta-cyfluthrin Do see
Purity >99 % Metabolites see results
Test system aerobic degradation Acceptability piewk

* equivalent to an application rate of 950 g/haassuming a soil bulk density of 1.5 gfcamd even distribution over 5 cm
Executive Summary
The present laboratory study investigated the rantérate of degradation of [fluorophed{G]beta-

cyfluthrin in one soil under aerobic conditionsilSamples were incubated over 124 days in the dark
at about 20 = 2 °C using a sandy loam soil origimpfrom Madera, California.
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Following application of the test item to soil, te@mples were incubated under aerobic conditions in
the dark at about 20 + 2 °C and a soil moisture@pmately midway between pF of 2.0 and 2.5 for
124 days. Radioactivity in the extracts was anaysdiquid scintillation counting (LSC). Beta-cyth-

rin and its degradates were quantified by highgarédnce liquid chromatography (HPLC) with co-
injection of appropriate analytical reference standd. The HPLC peak assignments were confirmed by
thin layer chromatography (TLC). Additionally, seiktracts were analysed by normal-phase HPLC to
determine if any isomerisation occurred duringititeibation period. The residual radioactivity i th
soil was determined by combustion with subsequattibassay by LSC.

Total mass balance averaged 96.1 = 5.0 % applgidaetivity (AR). Soil bound residues increased
throughout the aerobic incubation from 0.6 % ARirae 0 to a maximum of 36.9 % AR after 31 days
of incubation. Afterwards, the amounts slightly léfeed. Amounts of*CO; trapped in sodium hydrox-
ide increased throughout the study and represé&it€d¥ AR at the end of the incubation period.

Beta-cyfluthrin in the ambient extracts declineshiran average of 100.0 % AR at time 0 to 7.3 % AR
at the end of the 124 day incubation period. Onpmnuiegradate, FPB acid, was detected in the HPLC
analysis of the soil extracts(maximum average of ¥2 AR after 7 days of incubation). Other minor
unknown degradates were detected throughout thg,dtowever, all individual peaks were found to
be <2 % AR.

No isomerisation of beta-cyfluthrin was detectedrduthe study. The only isomers representing more
than 8.8 % of dose were isomers Il and IV, whicmengresent in a ratio of approximately 2:3, respec-
tively, at time 0. Isomer IV degraded more quickiyaerobic soil, decreasing from between 60.2 -
61.0 % AR at time O to between 4.9 to 6.8 % ARra8tedays of incubation. During this same inter-
val, isomer Il degraded from between 36.2 - 37.AR4o between 16.0 - 19.7 % AR. At the end of
the incubation (124 days), isomers Il and IV repnésd 5.7 and 1.6 % AR, respectively. Isomer | rep-
resented a mean of 4.8 % AR (day 7) or less. Isdinepresented a mean of 2.5 % AR or less in all
intervals.

Materials and Methods

Test material (radiolabelled)

Identification: [fluorophenylClbeta-cyfluthrin
Lot/Batch #: KML 9422

Specific Activity: 4.36 MBg/mg

Radiochemical Purity: > 99 % (HPLC and TLC)
Chemical Purity: 99 % (HPLC, UV detector)

Test material (non-radiolabelled)
Identification: beta-cyfluthrin

Sample ID: 2326W-011 Lot #: 1230200301
Expiry Date: 30 December 2013

Reference material (non-radiolabelled)
Identification: 4-fluoro-3-phenoxybenzoic acid
Sample ID: 2326W-003 Lot #: 0125200502
Expiry Date: 23 March 2016

Reference material (non-radiolabelled)
Identification: 4-hydroxy FPB-acid

Sample ID: 2326W-006 Lot #: 0126201107
Expiry Date: 12 November 2015
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Soil

A sandy loam soil was used for the study (see TRIS€eL-9) The soil was passed through a 2 mm sieve
prior to use to ensure uniform particle size. Toiéwsas stored refrigerated for approximately 3 keee
prior to use. The moisture content of the soils determined by oven drying soil aliquots and compar
ing their weight before and after drying.

Table B.8.1-9: Summary of characteristics of testodl used by Hiler 2013b
Soil: Madera, California, USA
sample depth cm top 15
collection date 21.08.2012
particle size %
sand 67
silt 18
clay 15
texture (USDA) sandy loam
organic matter 1.1
organic carbon (org.matter/1.724) 0.64
moisture content % w/w
0.1 bar (2.0 pF) 15.7
0.33 bar (2.5 pF) 10.6
pH (water) 7.2
pH (0.01 M CaC) 6.9
cation exchange capacity meqg/100g 10.2
bulk density g/mL 1.21
microbial biomass
(ng C/g soil)
begin of study: 24.08.2012 271
28.09.2012 284
end of study: 15.10.2012 197
Study design

Experimental conditions

The study was performed using amber glass boRl@s$ng incubation, the test systems were maintained
in the dark at a temperature of 20 £ 2 °C in a tBamidemperature room. Soil moisture was maintained
at approximately midway between pF 2.0 and 2.5 twercourse of the study. A sandy loam soil (pH
in 0.01 M CaCl6.9, 0.6 % organic carbon) was chosen for the sflidy soil was passed through a 2.0
mm sieve prior to use in the study to ensure umfparticle size. The soil was stored refrigeratad f
approximately 3 weeks prior to use. The dose @tée study was 0.127 ppmg(test substance/g dry
soil). Using a glass 104L syringe, aliquots (1Q€.) of the dose solution were delivered to each soil
sample. The flasks were then vortexed to ensuretigh mixing of the treated soil. Then, each sample
bottle was connected to an individual series gfdreontaining at least one ethylene glycol, onfisal
acid (0.01 M), and two caustic traps (10 % aquédu8 M) NaOH), via Teflon tubing (except for time

0 samples which were immediately worked up). Abkeeng the samples was passed through deionised
water before flushing the headspace of the soipsssrand through the traps to collect volatile rbeta
olites. The test systems were incubated under mecohditions for 129 days. Biomass determination
test systems were either left untreated (untresodyl or dosed with test item-free application soi
(application solvent controls) and incubated fotap29 days.

Sampling

Duplicate samples were collected for analysis imatety after treatment and after 3, 7, 14, 31,%D,
and 124 days of incubation along with their respectraps. Samples were extracted on the day of
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collection. Extracts were stored frozen (< -10 Wen not in use. The initial HPLC analysis for each
soil sample was conducted within four days of abiten. Solutions of the reference standards prepare
for analysis were stored frozen when not in use.

Description of analytical procedures

After collection of the respective test systemsrfithe incubation chamber, the samples were exttacte
three times with acetone: 0.1 N hydrochloric adid). The radioactivity in soil extracts was quéed

by liquid scintillation counting (LSC). Followingcgraction, an aliquot of the post-extracted soilien
went Soxhlet extraction with acetonitrile: 1N hydntoric acid (4:1), except for time 0. The Soxhlet
extracts were quantified by LSC. The residual radiwity in the soil was determined by combustion
with subsequent radioassay by LSC (either aftdreéore Soxhlet extraction). Bound radiocarbon was
characterised by partitioning the humic and fulvid fractions from selected post-extracted seoil-sa
ples (days 31 and 124).

[*C]beta-cyfluthrin and its degradates were analys®tl quantitated using HPLC with UV and radi-
odetection. Samples were concentrated before HRPlalysis and the concentrates were acidified and
extracted with ethyl acetate. Confirmation of tleal assignment for beta-cyfluthrin and metabolites
was performed by two-dimensional TLC analysis ¢écted samples.

The caustic traps of selected samples (day 12Hcaigs A and B) were treated with a saturated BacCl
solution to confirm the presence of dissolv&2O,. Aliquots of the resulting composite solutions &er
combined with aliquots of aqueous saturated BaGlution and vortexed to mix. The samples were
then allowed to precipitate at room temperatureragat prior to centrifugation to separate the taye
Aliquots of the supernatants were radioassayed3®y and compared to the aliquots before treatment.

The LOD was 0.25 % AR. The LOQ was 0.38 % AR. Biemdeterminations were performed using
the substrate induced respiration method (prodactite of CO2 after glucose addition) as defingd b
Anderson and Domsch (1978).

Results and Discussion

The study was performed under the required temperaind moisture conditions and the soil was mi-
crobially active throughout the study. The dat#hefanalysis are given in Table B.8.1-10.

Table B.8.1-10: Metabolism of [fluorophenylt‘Clbeta-cyfluthrin in the California soil
(Hiler 2013b) (% AR)
Incubation days: 0 3 7 14 31 60 94 124
beta- A 99.8 83.2 64.4 48.3 27.2 16.7 8.5 7.4
cyfluthrin B 100.1 81.9 63.7 47.8 20.9 14.8 9.6 7.1
mean 100.0 82.6 64.1 48.1 24.1] 15.8 9.1 7.8
FPB-acid A 0.0 11.3 11.9 11.6 1.9 1.1 0.6 0.5
B 0.0 10.3 13.4 8.0 1.6 0.8 0.8 0.3
mean 0.0 10.8 12.7 9.8 1.8 1.0 0.7 0.4
4-OH- A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
FPB-acid B 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
mean 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
others A 0.0 0.0 2.8 0.0 0.0 0.7 0.6 0.4
B 0.0 0.0 1.0 0.0 0.0 1.0 0.6 0.7
mean 0.0 0.0 1.9 0.0 0.0 0.9 0.6 0.6
Soxhlet A NA 2.5 2.6 2.7 2.5 1.3 1.3 1.5
extract B NA 1.6 3.1 2.1 2.3 0.0 1.5 1.3
mean NA 2.1 2.9 2.4 2.4 0.7 1.4 1.4
bound A 0.6 4.0 11. 19.6 29.5 28.8 33.2F 31.3J*
residues B 0.6 54 11.1 20.3 44.2 27.8 33.0* 32.6|*
mean 0.6 4.7 11.1 20.0 36.9 28.3 33.4 32.0
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ethylene A NA 0.0 0.0 0.0 0.0 0.0 0.0 0.0
glycol trap B NA 0.0 0.0 0.0 0.0 0.0 0.0 0.0
mean NA 0.0 0.0 0.0 0.0 0.0 0.0 0.0
sulfuric A NA 0.0 0.0 0.0 0.0 0.9 0.6 0.0
acid trap B NA 0.0 0.0 0.0 0.0 0.0 0.6 0.0
mean NA 0.0 0.0 0.0 0.0 0.5 0.6 0.0
NaOH trap A NA 1.4 6.9 13.3 33.8 41.9 48.0 51.7
(CO2) B NA 1.8 6.6 15.5 36.3 44.2 46.5 51.4
mean NA 1.6 6.8 14.4 35.1 43.1 47.3 51.6
total A 100.4 102.4 99.6 95.5 94.9 91.3 91.5 91.3
recovery B 100.7 101.0 98.9 93.7 105.3 88.6 91.1 92|1
mean 100.6 101.7 99.3 94.6 100.1 90.0 91,3 9117
NA: “not applicable”, no data

* bound residue determination following routineraxtion, before Soxhlet extraction

Mass balance

Total mass balance was 88.6 — 105.3 % AR for ttieigtual replicates. The complete material balance
found at all sampling intervals (except for day &plicate 2) demonstrated that no significant
portion of radioactivity dissipated from the flagkswas lost during processing.

Bound residues

Soil bound residues increased throughout the aehotiibation from 0.6 % AR at time 0 to a maximum

of 36.9 % AR after 31 days of incubation. At thel efi the study they represented 32.0 % AR prior to
Soxhlet extraction.

Volatilisation

The amount of*CO, was 51.6 % of the AR at the end of the incubagtieriod. Negligible radiocarbon

(less than < 0.1 % AR) was detected in the ethytgyeol traps anck 0.6 % AR was detected in the
sulphuric acid traps.

Transformation of parent compound

Beta-cyfluthrin declined from an average of 100.A% at time 0 to 7.3 % AR at the end of the 124
day incubation period. One major degradate, FPB-&eak detected in the soil extracts, increasingfro
below detection limit at time 0 to a maximum of 12 AR after 7 days of incubation, then decreasing

to 0.4 % AR at the end of the incubation periocheétminor unidentified peaks in the HPLC were
detected, but no single degradate exceeded 2 % AR.

Conclusion

In one of two replicates on day 60 the recovery 8&$& % which is slightly below the range of 90 —
110 % that should be covered according to OECD BB&.study is acceptable.

The degradation pathway for beta-cyfluthrin in soil under aerobic conditions is given in Fig-
ure B.8.1-1.
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Ge-Cyfhathrirm

DoVA / e

GOk, man-extraciadle residues

FPB-aci is the major metabolie of luorophenyi-labelied beta-cyfluthnin (Hiler 201 3b)
DCWVA is the major metabolite of cyclopropyi-labeSed beta-cyfluthrin (Hiler 201 3a}

Figure B.8.1-1: Degradation pathway for beta-cyflubrin in soil under aerobic conditions
according the route studies by Hiler 2013 a,b
B.8.1.1.2 Route of degradation in soil - anaerobic laboratorystudies

The study byVagner et al. 1983n anaerobic degradation of [fluorobenzenering€]eyfluthrin was
evaluated in the monograph 01 October 1996. FP®8aas identified as the only metabolite measured
in significant amounts (19 % on day 30).

A new studywas conducted by Hiler 2013c.

B.8.1.1.2/1 (Hiler 2013c)

Reference

Title

Year of execution
Study no.

GLP statement
Guideline

Hiler, Tammy

Anaerobic degradation of
[fluorophenyl-UL and
cyclopropane-14C]beta-
cyfluthrin

30.10.2013

2382W-1

yes

OECD 307 (April 2002)
US EPA,
OCSPP835.4100/835.4200
(October 2008)
Canadian guidance PmrA
DAC08.2.3.4.2

Incubation time

Soil

Nominal
concentration

Temperature
Moisture

7 days biere 120
days anaerobic
sandy loam

0.114 - 0.118 mg/kg
dry soil *

20+2°C
not relevant
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Test substance [fluorophenyl-UL and DTso route study
cyclopropane-14C]beta-
cyfluthrin
Purity >99 % Metabolites see results
Test system anerobic degradation in soil Accefitabi accepted
* equivalent to an application rate of 86 - 88 gésaassuming a soil bulk density of 1.5 gfamd even distribution over 5
cm

Executive Summary

The present laboratory study investigated the rofitgegradation of'fC]beta-cyfluthrin in one soil
under initially aerobic and then anaerobic floodedditions. The test was performed in the dark at
about 20 °C using static-type incubation test systelhe used soil was a sandy loam. Individual sam-
ples were treated with 0.118 and 0.114 ppm of FC¥tabelled f*C]beta-cyfluthrin, respectively. This
rate was equivalent to 880 and 860 g/ha as assuarsng density of 1.5 g cfrand a depth of 5 cm.

Following application of the test items to soiletbamples were incubated under aerobic conditions i
the dark at about 20 °C for seven days (approxiyates half-life). Then, the soil samples were tled

with nitrogen-flushed HPLC grade water and thenulrated under anaerobic conditions at 20 + 2 °C
for up to 120 days. Soil samples were analyseithat® and 7 days for the aerobic phase and sodfwat
samples were analysed at time 0, 7, 15, 21, 419%59and 120 days for the anaerobic phase. Beta-
cyfluthrin and its degradates were characterisetklgrse phase high performance liquid chromatog-
raphy (HPLC) and then their identity was confirntigdT LC. Normal phase HPLC was utilised to mon-
itor any parent isomerisation. Liquid scintillatioaunting (LSC) was used to determine the radivacti
ity contents in the different compartments.

The average mass balances across all time poitite istudy were 95.6 + 3.0 % and 97.0 £ 2.5 % AR
(Applied Radiocarbon) for the FL and CY samplespeztively.

Within the aerobic phase of the studiC]beta-cyfluthrin degraded to ~50 % of dose by ddgr both
radiolabels. Two main metabolites were formed mdkrobic phase of the study (FPB-acid averaged
21.3 % in the FL label and DCVA averaged 29.8 & CY label).

[*“C]beta-cyfluthrin continued to degrade during thaexobic (flooded) phase of the study. At the end
of the study (day 120)C]beta-cyfluthrin represented 8.0 % - 8.8 %. In Bielabel, FPB-acid in-
creased from an average of 21.3 % at flooding (Tih® anaerobic phase) to a maximum average of
63.9 % at day 91 then decreased to average 43.B #yAlay 120 (end of anaerobic phase). 4-Hydroxy
FPB-acid did not exceed 2 % AR at any time durimggtudy. In the CY label, DCVA increased from
an average of 33.5 % at flooding (TO of the anderpbase) to a maximum average of 75.7 % at day
120 (end of anaerobic phase). No further metalsolitere detected at relevant concentratigrz.2 %
AR).

During the anaerobic phase of the study, the beesidues remained stable for both radiolabels aver-
aging 8.8 - 13.9 % AR by day 120. For both radielapCQ recoveries increased to average 6.2 % -
18.5 % AR at day 120. For both radiolabels, therf@dugs and microwave extracts represented negli-
gible amounts of radiocarbon throughout the study.

Material and methods

Test material (radiolabelled)

Identification: [fluorophenyl-ULY¥*C]beta-cyfluthrin (FL)
Radiochemical Purity: > 99 % (TLC and HPLC)
Chemical Purity: > 99 % (HPLC UV-detector)

Test material (radiolabelled)
Identification: [cyclopropane-}C]beta-cyfluthrin (CY)
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Specific Activity: 88.44uCi/mg
Radiochemical Purity: > 98 % (HPLC and TLC)
Chemical Purity: > 98 % (HPLC)

Reference material, (non-radiolabelled)
Description: DCVA (permethric acid)
Expiry Date: 23 October 2018

Reference material, (non-radiolabelled)
Description: 4'-Hydroxy FPB-acid
Expiry Date: 12 November 2015

Reference material, (non-radiolabelled)
Description: FPB-acid
Expiry Date: 23 March 2016

Reference material (non-radiolabelled)
Description: beta-cyfluthrin
Expiry Date: 30 December 2013

Soil

The test soil, a sandy loam soil was collected fkdadera, California. Upon receipt, the soil wasmnai

tained refrigerated in the dark when not in use= 3@il was passed through a 2 mm sieve prior ttystu
set-up. Soil samples were pre-incubated at pF 2#&8r aerobic conditions in a controlled tempeeatu
chamber maintained at 20 + 2 °C for 20 days padraéatment. Soil characteristics see Table B.8.1-1

Table B.8.1-11: Summary of characteristics of testoil used by Hiler 2013c
soil : Madera, California, USA
sample depth cm top 15
collection date 27.11.2012
particle size %
sand 69
silt 17
clay 14
texture (USDA) sandy loam
organic matter 0.65
organic carbon (org.matter/1.724) 0.38
moisture content % w/w
0.1 bar (2.0 pF) 19.8
0.33 bar (2.5 pF) 11.2
pH (water) 7.8
cation exchange capacity meq/100g 9.3
bulk density g/mL 1.21
microbial biomass
(ng Cl/g soil)
preliminary, untreated: 03.12.2012 271
end of aerobic phase, untreated13.02.2013 284
anaerobic microbioal analysis colony forming units
(per gram)
50 day after flooding, untreated: 26.03.2013 0.108 x 16
126 days after flooding, untreated: 10.06.2018 0.015 x 16
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Study design
Experimental conditions

The target dose rate was Oyitest substance / g dry soil for both labels. This is equivalent to
0.95 kg/ha as assuming a soil density of 1.5 g/amd depth of 5 cm.

Samples were immediately capped and vortexed adtging for thorough exposure of the soil to the
test substance. Samples were then stored in tltazdnemperature room and maintained at 20 £ 2 °C
in the dark covered in foil, except for the timsadnples which were processed immediately aftendosi

Test systems were contained in biometer flasksolfupethane foam plug was inserted into the side
arm to collect organic volatiles and leading tomD of 10 % aqueous NaOH to trafCO,. For the
aerobic part of the study, a thistle tube was mlaoethe caustic solution in the sidearm to provide
passive air exchange to the system. Following & d&gerobic incubation, all remaining samples were
flooded with nitrogen-degassed water (70 mL). Tlaewheight was 2.75 cm above the soil surface.
Before the anaerobic 15 day sampling, an additibla®H trap was attached with Teflon tubing and
stopcocks. The test systems were maintained iddheat a temperature of 20 £ 2 °C in an incubation
chamber.

Sampling

Duplicate test flasks were collected for analyfisraaerobic time 0, aerobic day 7, anaerobic days
15, 21, 41, 59, 91 and 120. At each sampling toloplicate samples for each label were removed
from the constant temperature chamber along wélr tespective traps.

Microbial biomass of the aerobic test system wafop@ed on the soil prior to experimental start and
at the end of the aerobic phase (after 7 days).ddial characterisation of the anaerobic test syste
was performed 50 days after flooding and at thedfride study (126 days after flooding).

Description of analytical procedures

Pre- and post-flooded soils were extracted thraegiwith 100 mL acetone:0.1 M HCI (9:1, v/v) by
shaking for one hour. For samples after aerobie firday, microwave extractions using acetonitrige:w
ter (4:1, v/v) were performed prior to determinirggidual radioactivity in soils by combustion with
subsequent LSC analysis of the evolVA&2D,.

A sufficient aliquot of the soil extracts was contrated via rotary evaporation to just above thesags
portion and acidified with 6N HCI. The acidifiedwpus portion was then extracted with 3 x 15 mL of
ethyl acetate. The extracts were combined, roteaperated to just dryness, and reconstituted i.2 m
of acetonitrile. The total volumes were measuratiaiguots (3 x 1 mL) were taken for radioassay by
LSC.

For samples after aerobic time O day, microwaveaekbns using acetonitrile:water (4:1, v/v) were
performed prior to determining residual radioatyivn soils by combustions. The water layers were
extracted with 2 x 60 mL ethyl acetate. Extractsenmmbined and concentrated via rotary evaporation
to just dryness and reconstituted in 2 mL of ad&itn The final volumes were measured and aliguot
(3 x 20puL) were taken for radioassay by LSC. Starting wiité anaerobic day 15 sampling, 10 mL of
the water layers were transferred to glass viafgaining 1 mL of acetonitrile and kept for barium
chloride treatment if necessary.

The radioactivity trapped in the PU-foam plugs wasacted with 20 mL of acetonitrile by soaking for
at least 4 h and the extracted radioactivity wasrdgned by LSC. Aliquots of the NaOH traps were
quenched with 3 mL of methanol and then analysedadioactivity by LSC. To prepare samples for
normal-phase HPLC analysis, the concentrated égtodsoil and water samples were concentrated to
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dryness by nitrogen evaporation and reconstitutddHLC grade hexane. All soil extracts were micro-
fuged prior to analysis. DCVA co-eluted with betdhathrin in normal phase analysis necessitatirgg th
isolation of beta-cyfluthrin (via reverse-phase KPlprior to normal-phase HPLC analysis. One rep
from the anaerobic day 7 (~50 % degradation ofrggai@nd anaerobic day 91 (~90 % degradation of
parent) concentrated soil extracts (CY label omgs chosen for isolation. Water layer extracts were
not analysed as beta-cyfluthrin was not presesiginificant amounts in the corresponding waterisye
The time 0 samples were not isolated for normakphanalysis as no degradation had yet occurred.
Confirmation of the peak assignment for beta-chflut and metabolites was performed by twodimen-
sional TLC analysis of select samples. For furttferacterisation of bound residues, the post micro-
wave extracted solids of day 120 were selectech(latitels). The radioactivity bound to the soil afte
the microwave extraction was characterised by hawids/fulvic acids partitioning. The final volumes
were recorded and the two fractions were radioaskhy LSC in triplicate.

Limits of detection and quantification for radioagsvere determined by the aliquot size and thadiqu
scintillation counting detection limit. The limitd detection (LOD) and quantification (LOQ) for
individual metabolites observed in the HPLC radiwecnatograms were determined by the dpm in-
jected and the liquid scintillation counting deteotlimit. For the flow-through detector, the typic
background was about 50 dpm. The LOD, calculat&basackground (100 dpm) was 0.25 % AR. The
LOQ, considered to be 3 x typical background (1pGg was 0.38 % AR.

The soil was tested for biomass using the subdtrdteced respiration (SIR) method as defined by
Anderson and Domsch (1978). Anaerobic bacteria wetermined by culturing under anaerobic
conditions.

Results and discussion

The study was performed under the required temperaonditions with a temperature of 20 + 2 °C
(except for five instances where the temperaturemally deviated). The dissolved oxygen content of
the systems ranged from 0.19 to 3.62 ppm (FL) abd @ 3.99 ppm (CY) throughout the study. The
oxidation/reduction potential (ORP) for the watydr ranged from -45 to +131 mV (FL) and -62 to
+124 mV (CY). The pH values for the FL label ranfexin 6.34 (anaerobic day 21) to 8.97 (anaerobic
day 91) for the water layer and 6.26 (anaerobic2igyto 8.75 (anaerobic day 91) for the soil lajidre

pH values the CY label ranged from 7.08 (anaerdhic 15) to 8.86 (anaerobic day 91) for the water
layer and 7.01 (anaerobic day 15) and 8.65 (ana&edaly 120) for the soil layer. The soil was viable
throughout the study.

Table B.8.1-12: Metabolism of [fluorophenylt‘Clbeta-cyfluthrin in the Madera soil (Hiler
2013c) (% AR)
incubation days: aerobic anaerobic
0 7 0 7 15 21 41 59 91 120
beta-cyfluthrin A 98.5| 48.8§ 543 40P 3233 2§.8 .019 15.7| 12.0, 8.4

B 97.1| 47.6| 53.1] 40.9 32.1 298 19.0 1%1 1p4 D.2

mean | 97.8| 48.2] 53.1 40.9 32.2 29,3 19.0 1b4 11.2.8

FPB-acid A 0.0 20.4 224 33.8 43. 445 499 547496 29.2
2

4

0

0o

(o)

B 0.0 | 22.1| 20.2] 35.0 42.6 44 50,8 550 629 583
mean | 0.0 | 213 213 344 432 44 504 549 63.9.843
4-OH-FPB-acid A 0.0 0.0 0.0 0.0 0.0 0. 1[0 1.8 Q.00.0
B 0.0 0.0 0.0 0.0 0.0 0.0

0.¢ 1.2 0.0 2|6
mean 0.0 0.0 0.0 0.0 0.0 0. 0.b 1.6 0[0 1.3
others * A 0.0 0.0 0.0 1.9 0.0 3.1 1.8 22 0.0 9.1
B 0.0 0.0 1.5 1.4 0.0 2.0 1.7 2.0 1.4 0|9
mean 0.0 0.0 0.8 1.7 0.0 2.6 1.5 2.1 0|7 5.0
microwave extract A NA 0.6 0.4 0.6 0.5 0./ o7 0,80.7 0.5
B NA 0.4 0.5 0.6 0.6 0.7 0.6 0.7 0.8 0.9
mean NA 0.5 0.5 0.6 0.6 0.7 0.7 0.8 0.8 0|7
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bound residues A 0.4 13)y 12/9 134 151 135 1110.3| 6.3 | 154

B 0.4 | 155| 13.6] 144 14.2 144 130 114 11.0 124

mean | 0.4 | 146, 133 139 147 140 1324 109 8.7 913.

CQo A NA 6.4 6.3 7.1 7.8 7.6 9.3 8.9 7.9  24(6

B NA | 6.6 6.8 7.3 8.4 8.9 9.9 9.5 8.8 124

mean | NA | 6.5 6.6 7.2 8.1 8.3 9.4 9.2 8/l 185

foam plug A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0/0 0.0 0.0

B 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 00

mean | 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.1 0j0 a.0

NA: “not applicable”, no data

* several peaks 3.2 % AR present in the HPLC chromatogramm whichaloco-eluate with reference standards (e.g. 9.1
% AR in replicate A on day 120 consists of 4 peaks)

Table B.8.1-13: Metabolism of [cyclopropane-114Clbeta-cyfluthrin in the Madera soil
(Hiler 2013c) (% AR)
incubation days: aerobic anaerobic
0 7 0| 7 15 21 41 59 91 120
beta-cyfluthrin A 96.0/ 490 50.8 37 335 276 817.16.0| 9.4 7.3
B 979 | 50.1| 46.3) 375 376 285 197 126 119 87
mean | 97.0] 496 484 376 356 281 188 143 1070 B
DCVA A 0.0 | 30.4| 335 47.1 56.6 588 64/5 675 74.76.9
B 0.0 | 29.2| 334 458 505 574 661 69.2 737 744
mean | 00| 29.8) 335 46.3 536 581 683 684 742.775
others * A 1.9 0.0 0.0 0.6 0.0 0.4 0.6 0/0 010 g.5
B 0.0 0.0 1.0 0.6 0.0 0.0 0.4 2.1 0.0 0/0
mean | 1.0 0.0 0.5 0.6 0.0 0.4 0.5 i 0{0 0.3
microwave extract A NA 0.4 0.0 0.6 0.4 0.4 0J3 0140.3 0.0
B NA | 04 0.3 0.5 0.5 0.4 0.3 0.C 0.2 0.p
mean | NA | 04 0.2 0.6 0.5 0.4 0.3 0.2 0.3 0j1
bound residues A 0.5 8.8 8.6 8.0 716 8.1 8.7 448 p.7.2
B 0.5 9.1 9.2 8.3 7.7 7.4 6.( 6.2 60 104
mean | 0.5 9.0 8.9 8.2 7.7 7.9 6.4 583 44 8.8
CQo A NA | 3.2 3.3 3.4 3.8 3.7 4.7 4.6 4.7 5.6
B NA | 3.1 3.5 3.7 2.9 4.3 4.3 4.6 47 6.7
mean | NA | 3.2 3.4 3.6 3.4 4.0 4.5 4.6 4.7 6|2
foam plug A NA| 1.0 0.2 0.4 0.6 0.3 0.4 0. 02 0.2
B NA | 13 0.7 0.3 0.4 0.4 0.3 0.5 0.2 0.3
mean | NA | 1.2 0.5 0.4 0.5 0.4 0.4 0.5 0.p 0|3

NA: “not applicable”, no data
* several peaks 2.1 % AR present in the HPLC chromatogramm whichaetoco-eluate with reference standards

Mass balance

Material balance was based on the sum of radiagctivwater layers, soil extracts, microwave ex-
tracts, unextracted (bound) soil residues and @dpplatiles (NaOH traps and foam plugs). The aver-

age mass balance across all time points in the stad 95.6 + 3.0 % and 97.0 + 2.5 % AR for the FL
and CY labels, respectively.

Bound and extractable residues

The average extractable radiocarbon at time 0 ¢basehree extracts) ranged from 97.8 to 97.9 %
AR. After the aerobic time 0 sampling, a microwax¢raction was added after the routine soil extrac-
tion and was performed at each sampling througtheutest of the study. These microwave extrac-
tions resulted in extraction of up to an additiomatrage of 0.6 - 0.8 % AR.
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Bound residues increased from averages of 0.4 % %0AR at aerobic time 0t0 9.0 - 14.6 % AR
during anaerobic incubation. For the FL label, lbresidues remained fairly stable, starting and end
ing at averages of 13.3 % and 13.9 % AR, respdgtigad reaching an average low of 8.7 % AR at
anaerobic day 91. For the CY label, bound residiszswere fairly stable, starting and ending at
averages of 8.9 % and 8.8 %, respectively, anchieg@n average low of 4.4 % AR at anaerobic day
91.

Volatilisation

During the aerobic phase the maximum amounrt@®, was 6.5 % of the AR for the FL label and 3.2
% of the AR for the CY label. By the end of the erdbic incubation, the sodium hydroxide traps con-
tained an average of 18.5 % AR (FL) and 6.2 % AR)(The radiocarbon in the sodium hydroxide
traps was confirmed &4CO, by precipitation of barium carbonate.

Transformation of parent compound

Within the aerobic phase of the study (7 daysytineunt of beta-cyfluthrin in the entire test system
decreased rapidly from 97.8 / 97.0 % of the AR8®4 49.6 % of the AR for the FL and CY labels,
respectively. During the following anaerobic inctiba period (i.e. flooded state) a further decrease
was observed to about 8.8 / 8.0 % AR until the @rttie study (label FL /CY).

For the FL label, FPB-acid was the only major ddgta observed starting at an average of 21.3 %
(aerobic day 7 and anaerobic time 0), increasir@ptd % (anaerobic day 91) and then declining to
43.8 % AR by the end of the anaerobic incubatiaropeFor the CY label, the only major degradate
during the aerobic incubation period was DCVA whiepresented an average of 29.8 % AR. During
the anaerobic phase, the amounts increased fraweaage of 33.5 % (anaerobic time 0) to 75.7 %
AR by anaerobic day 120. For the FL label, 4-Hygr6®B-acid was detected in the anaerobic phase
of the study (beginning at day 41) and did not egce3 % AR at any time during the study. No fur-
ther metabolites were detected at relevant coretmts € 3.2 % AR).

No isomerisation of beta-cyfluthrin was detectethath labels during the study. Isomers Il and IV
were consistently the dominant isomers for botleledsomer IV degraded most extensively, decreas-
ing from an average of 15.9 % AR at anaerobic dayah average of 2.3 % AR after 91 days of incu-
bation in the FL Label. For the CY label the averags 13.6 % AR at anaerobic day 7 and decreased
to an average of 1.4 % AR after 91 days of anaerobubation. During this same interval, isomer Il
degraded from an average of 22.8 % AR to an averb8e % for the FL label. For the CY label, iso-
mer Il represented 20.7 % AR at anaerobic day 7daedeased to 6.6 % AR after 91 days of anaero-
bic incubation. Isomers 1 and 3 were present ih tadiels by anaerobic day 7 and persisted to anaero
bic day 91. Isomers 1 and 3 individually represgmess than 2 % AR.

B.8.1.1.3 Route of degradation in soil - soil photolysis

The study byPuhl et al. 1983andChopade et al. 198®n photolytic degradation of cyfluthrin on thin
layers of sandy loamy soils were evaluated in tbaagraph 01 October 1996. FPB-aldehyd was iden-
tified as the main metabolite (18 % AR on day 7).

A new studywas performed by Adam 2013.

B.8.1.1.3/1 (Adam 2013)

Reference Adam, D. Incubation time 18 days
Title [*“C] beta-cyfluthrin — Soil silt loam
photodegradation on soil surface;
Identification: 20120108
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Date of execution  15.03.2013 Nominal 0.114 - 0.118 mg/kg
concentration dry soil *
Study no. 20120108
GLP statement yes Temperature 19+14°C
Guideline OECD 307 (April 2002) Moisture pF 2
US EPA,
OCSPP835.4100/835.4200
(October 2008)
Canadian guidance PmrA
DACO08.2.3.4.2
Test substance [fluorophenyl-UtC]beta- DTso see results
cyfluthrin
Purity >99 % Metabolites see results
Test system soil photolysis Acceptability accepted
* equivalent to an application rate of 86 - 88 #paj assuming a soil bulk density of 1.5 gl@nd even distribution over 5
cm

Executive Summary

The effect of light on the route and rate of degtih of beta-cyfluthrin on soil was investigatediar
artificial sunlight at 19.4 + 1.4 °C for 18 dayrRhis purpose, [fluorophenyl-UtC]beta-cyfluthrin
was applied on moist soil (pF 2). The soil surfé@enm thickness of soil layer) was uniformly trehte
at a dose rate of 4.9 cm? of soil corresponding to 0.04 kg/ha.

Besides the test item beta-cyfluthrin one major apdo three minor degradates were observed. The
major degradate was identified as 4-fluoro-3-phgbexzoic acid (FPB-acid) and occurred with up to

22.3 % of applied radioactivity (% AR) in irradidtsamples and with up to 11.2 % AR in in the dark

controls. One of the minor degradates was idedtiéie 4-fluoro-3-phenoxybenzaldehyde (FPB alde-

hyde) by co-chromatography while the remaining tioor degradates were not investigated further

nor identified. For FPB-acid a dark soil BDf 2.2 days was calculated.

The soil photolysis study of beta-cyfluthrin in it 88am soil resulted in a Dsb value of 22.6 days
(based on SFO kinetics) under artificial light,responding to a Dsh of about 41.8 days under natural
summer sunlight at 30 to 50°N. The dark soilP#Was calculated to be 18.6 days.

Material and methods

Test material (radiolabelled)

Identification [Fluorophenyl-UL*#C]beta-cyfluthrin

Radiochemical Purity: > 99 % (sum of isomers atedtan Certificate of Analysis of test item); 100 %
(sum of isomers as determined by HPLC prior toiappbn).

Reference material (non-radiolabelled)
Identification: Beta-cyfluthrin

Purity: 99.3 %

Expiry date: 26 June 2014

Reference material (non-radiolabelled)
Identification: FPB-ald

Purity: 97 %

Expiry date: 16 October 2013
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Reference material (non-radiolabelled)
Identification: FCR1272-1-Diastereomer (Isomer I)
Purity: 99.2 %

Expiry date: 5 December 2014

Reference material (non-radiolabelled)
Identification: FCR1272-1-Diastereomer (Isomer II)
Purity: 99.3 %

Expiry date: 5 December 2014

Reference material (non-radiolabelled)
Identification: FCR1272-1-Diastereomer (Isomer IlI)
Purity: 99.8 %

Expiry date: 6 December 2014

Reference material (non-radiolabelled)
Identification: FCR1272-1-Diastereomer (Isomer V)
Purity: 99.2 %

Expiry date: 25 June 2015

Reference material (non-radiolabelled)
Identification: FCR2728

Purity: 73 %

Expiry date: 6 August 2019

Reference material (non-radiolabelled)
Identification: FPB-acid

Purity: 98.8 %

Expiry date: 6 August 2016

Reference material (non-radiolabelled)

Identification: FCR1272-Hydroxyfluorophenoxybenzaitid

Purity: 96.1 %
Expiry date: 12 November 2015

Soill

A silt loam soil was used in the study, see Tab&B14. Prior to use in the study the soil wasesto

at 4 °C and passes through a 2 mm sieve.

Table B.8.1-14:

Summary of characteristics of testoil used by Adam 2013

soil Grimmitschau, Germany
sample depth cm top 20
collection date 29.03.2012
particle size %
sand (5Qum — 2 mm) 69
silt (50 - 2um) 17
clay (< 2um) 14
texture (USDA) silt loam
organic matter (oc x1.724) 2.67
organic carbon 1.55
moisture at pF 2 (% w/w) 31.7
pH (0.01 M CaCJ) 6.7
cation exchange capacity meqg/100g 17.04
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Study design
Experimental conditions

Soil thin-layers of 12.5 cfreach were prepared by applying aqueous slurrgibfea glass plate in a
way that a layer of 2 mm thickness was formed. gafeer, the layers were allowed to dry and adjusted
to a soil moisture of pF 2. The soil moisture wegisted daily. An application solution was prepared
by dissolving an aliquot of{C]beta-cyfluthrin in 5 mL of acetonitrile. Aftertwhsonic treatment, the
radioactivity content was determined after prepatimo dilutions of 0.01 mL in 10 mL of acetonitrile
and measuring triplicate aliquots of 0.1 mL by LEQuid scintillation counting). Each soil samplasv
treated with the test substance by evenly distnigutOOuL of the application solution i.e.|2_ droplets
over the whole soil surface. Prior to, during aftdraapplication, the same volume of applicatioluso
tion was applied to three separate control solstimantaining 10 mL of acetonitrile/water. The radio
activity present in the control solutions was deiieed by LSC and was taken as 100 % applied value.
Consequently, 5.0g of test item was applied to a surface area & ¢&h2. This amount corresponded
to a field rate of 0.04 kg/ha (i.e. 0.38§ cm?). The samples were continuously irradiated undéicéal
sunlight (average light intensity: 46.5 WHiibetween 290 and 400 nm) and the temperature vpaske

a mean of 19.4 + 1.4 °C in the exposure tank. @bsamples were incubated in the dark at a mean
temperature of 21.2 £ 0.1 °C. The temperature wagalled and recorded every 10 minutes during the
entire exposure period. Moistened air was drawouitin the tanks of irradiated and dark samples at a
flow rate of about 5 mL/min. To trap the volatilése outlet air was passed through two glass Isottle
containing 2 N NaOH and ethylene glycol (about 30each). The irradiation time in the laboratory
was converted to natural summer sunlight at lagisu80 to 50°N by comparing the intensity of the
artificial light with the reference value of 67 W/ias quoted in the OECD guideline no. 316.

Sampling

Duplicate samples were taken and analysed after 4,7, 11, and 18 days of continuous irradiation.
Dark control samples were taken at the same titegvials. Additionally, two unexposed samples were
analysed at the start of the incubation (day OalAsampling intervals volatile trapping solutionere
removed for analysis and replaced by fresh solstion

Description of analytical procedures

The soil layer of each sample was quantitativetyaeed from the glass plate and the soil was exddact
up to three times by shaking the sample with 10ahacetonitrile/water (4/1; viv). The extracts were
then pooled and the recovery of radioactivity wastolled for every extraction by liquid scintilian
counting (LSC). The quantity of radioactivity wastermined by Packard liquid scintillation counters.
All measurements were performed in duplicate, abeskfor background, and counted for a time inter-
val of one minute.

The extracts were submitted to HPLC analysis wattiadetection (primary chromatographic method).
The limit of quantification (LOQ) of the primary cdmatographic method was set at a level at which a
distinct peak could be seen and integrated. Ferghipose, different amounts éf¢]beta-cyfluthrin
were injected onto the HPLC column. The LOQ wagiheined to be about 1.4 % of the applied radi-
oactivity, the limit of detection (LOD) was detemaid to be half these amounts (0.7 % AR). TLC anal-
ysis with UV and radiodetection was performed olected samples to confirm the results. For the
investigation of the beta-cyfluthrin isomers by teforal HPLC methods, the extracts wereconcentrated
to dryness and re-dissolved in hexane.

The residual radioactivity remaining in soil afeextraction was determined by LSC analysis of the
14CQO;, evolved after combustion of homogenised soil altg0.6 g in triplicate) in an automated sample
oxidizer. The radioactivity in the trapping soluttowas determined by LSC. In order to confirm the
presence of'CO;, the radioactivity in the sodium hydroxide trapssyprecipitated with barium hydrox-
ide in samples irradiated for 18 days.
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Results and Discussion

The results of analysis of metabolism of irradiaded control soil are given in Table B.8.1-15 and
Table B.8.1-16 respectively.

Table B.8.1-15:

Metabolism of [fluorophenyl‘C]beta-cyfluthrin in the Grimmitschau irra-

diated soil (Adam 2013) (% AR)

Incubation days: 0 1 4 7 11 18
beta-cyfluthrin A 101.8 99.8 86.4 78.4 73.2 64.5
B 101.3 99.3 91.2 77.8 74.3 53.4
mean 101.5 99.5 88.8 78.1 73.8 59.0
FPB-acid A <LOD 1.9 10.1 13.7 14.5 16.6
B <LOD 2.2 9.3 14.4 18.1 27.9
mean <LOD 2.1 9.7 14.1 16.3 22.3
FPB-aldehyd A <LOD 1.3 2.7 1.6 <LOD < LOD|
B <LOD 1.4 1.1 1.2 <LOD <LOD
mean 1.3 1.9 1.4
others * A <LOD <LOD 1.7 25 <LOD 2.2
B <LOD <LOD <LOD 1.8 <LOD 2.0
mean 0.9 2.2 2.1
extractables A 101.8 102.9 100.9 96.2 87.7 83.3
B 101.3 102.9 101.6 95.3 92.4 83.4
mean 101.5 102.9 101.3 95.8 90.1 83.3
non-extractables A 0.4 1.8 4.8 4.9 13.1 16.6
B 0.3 1.9 3.8 13.5 14.9 15.4
mean 0.3 1.8 4.3 9.2 14.0 16.0
4Cco, A NA <0.1 0.2 0.3 0.9 1.8
B NA <0.1 0.2 0.3 0.9 1.8
mean NA <0.1 0.2 0.3 0.9 1.8
total recovery A 102.2 104.7 105.9 101.4 101.7 101,
B 101.6 104.9 105.6 109.1 108.3 100.5
mean 101.9 104.8 105.75 105.25 105 101.1

NA: “not applicable”, no data

Table B.8.1-16:

Metabolism of [fluorophenyl*C]beta-cyfluthrin in the Grimmitschau dark

control soil (Adam 2013) (% AR)

Incubation days: 0 1 4 7 11 18
beta-cyfluthrin A 101.8 103.2 85.8 72.9 66.5 56.4]
B 101.3 104.3 88.3 76.5 67.8 60.8
mean 101.5 103.7 87.0 74.7 67.1 58.6
FPB-acid A <LOD 1.8 11.0 10.7 6.5 5.1
B <LOD 1.7 11.2 11.7 7.6 4.7
mean <LOD 1.8 11.1 11.2 7.0 4.9
others A <LOD <LOD <LOD 1.5 2.7 3.7
B <LOD <LOD <LOD <LOD <LOD 2.1
mean 0.7 1.4 2.9
extractables A 101.8 105.0 96.9 85.1 75.5 65.1
B 101.3 106.0 99.4 88.2 75.3 67.5
mean 101.5 105.5 98.2 86.6 75.4 66.3
non-extractables A 0.4 0.9 4.7 12.2 22.4 24.1]
B 0.3 0.9 4.7 11.1 24.6 25.4
mean 0.3 0.9 4.7 11.6 23.5 24.8
HCco, A NA <0.1 <0.1 3.1 4.2 5.4
B NA <0.1 <0.1 3.1 4.2 5.4
mean NA <0.1 <0.1 3.1 4.2 5.4
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total recovery A 102.2 105.9 101.6 100.3 102.2 94.6
B 101.6 106.9 104.1 102.4 104.1 98.3
mean 101.9 106.4 102.85 101.35 103.1p 96.4p

NA: “not applicable”, no data
Mass balance

The total mean recovery of the applied radioagti{AtR) was 100.5 — 109.1 % AR in the two replicates
of irradiated samples and 94.6 — 106.9 % in th& dantrols.

Bound and extractable residues

Non-extractable radioactivity increased from maximiL3 % AR at day 0 to 16 % AR in the irradiated
samples. The non-extractable radioactivity in thekaontrol soil after 18 days of incubation waghwi
24.8 % AR higher when compared to the resultsHeritradiated samples.

Volatilisation

In irradiated samples, radioactive carbon dioxideanted to 1.8 % AR at study termination while
carbon dioxide formed by mineralisation in dark ttohsamples represented 5.4 % AR at study end.
The amount of organic volatiles was < 0.1 % thraughhe study in both, irradiated samples and dark
controls.

Transformation of parent compound

In irradiated samples, the mean amounti@]peta-cyfluthrin decreased from initially 101.5t&0o

59.0 % AR on day 18. Besides the test item one maajd up to three minor degradat&€lbeta-
cyfluthrin were observed. The major degradate wastified as 4-fluoro-3-phenoxybenzoic acid
(FPB-acid) and occurred in irradiated samples dkasen the dark controls (up to 11.2 % AR). One
of the minor degradates (up to 1.9 % AR in irragliasdamples) was identified as 4-fluoro-3-
phenoxybenzaldehyde (FPB-aldehyde) by cochromatbgravhile the remaining two minor
degradates were not investigated further nor ifledti

Beta-cyfluthrin is a mixture of two isomers, isomdérand IV, each consisting of two enantiomers.
Initially, the ratio of isomer Il (also called diaseomeric pair Il, i.e. [1R, 3R, S (=1,3-cis) + 1S, 3S,
a R (=1,3 cis)] and IV (also called diastereomgad 1V, i.e. [1R, 3S¢ S (=1,3-trans) + 1S, 3R,R
(=1,3-trans)] was approximately 37:63. Over 18 dafyimcubation/irradiation, isomer IV
(representing 31.5 % and 28.3 % AR in irradiated dark control samples, respectively) degraded
faster than isomer Il (representing 27.4 % and 30 AR, respectively) or partially interconverted to
isomer Il. The results showed that irradiation hadignificant effect on the degradation of both
isomers.

Both isomers were analysed further by chiral HPbCthe ratio of the respective enantiomers they
represent. This ratio remained at about 1:1 througthe study. The results indicated that degradati
of the test item depended rather on geometric issmgcis/trans isomers) than on stereo isomerism.

The DTso and DTy values were calculated assuming single first-okitestics (SFO). The results
obtained for }*C]beta-cyfluthrin and for the major degradate FRRlare summarised in
Table B.8.1-17)
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Table B.8.1-17: Kinetic data for photolytic degraddion in soil
Test substance and | Kkinetic | chi’error | k(d™®) MO Experimental Converted
condition model * DTso natural sun-
light **
DTso
beta- irradiated SFO 1.7 0.0307Y 1012 22.6 41.8
cyfluthrin dark SFO 5.7 0.0377 103.1 18.6
FPB-acid dark SFO 3.6 0.3206 2.2

* all p-values in t-test < 0.05

** conversion factor 1.85 = 33 natural days / 1@enimental days; natural days = (h x r) / (0.72¥dith h =18 x 24 h
experimental irradiation, r = 46.5 / 67 ratio operimental and natural sunlight (W m-2) 300 — 469 .75 =
assuming the daily radiation being 75 % of middaximum, 12 = conversion from hours to days.

Transformation of degradates

The major degradate was identified as 4-fluoro-8raixybenzoic acid (FPB-acid) and occurred in ir-
radiated samples and in the dark controls. In iatad samples, FPB-acid was formed continuously
reaching a mean amount of 22.3 % after 18 daysadiation and was not degraded further. In dark
controls, the mean amount of FPB-acid increaseitiday 7 reaching 11.2 % AR and decreased to 4.9
% on day 18, indicating better biodegradation ia tfark controls when compared to the irradiated
samples. This is the consequence of a decreasiciglial activity in the irradiated samples due to
UVirradiation, while it remained constant in theklaontrols. This could be concluded from the highe
amount of carbon dioxide detected in the dark astivhen comparing with irradiated samples. The
amount of the remaining degradates (including FRBdid not exceed 2.2 % AR in irradiated samples
and 1.1 % AR in dark controls (no FPB-ald detectdny time throughout the study. Thespialue

of FPB acid based on SFO kinetics was 2.2 dayiseidark control soil see Table B.8.1-17.

Conclusions
The dissipation of beta-cyfluthrin is very similarboth the irradiated and dark control sampleah
therefore be assumed that photo-transformatioo i®levant process for the dissipation of beta-

cyfluthrin in soil. No additional photo-metabolitetransformed from parent under radiation. The
DTsovalues given here are seen as additional informafpecific for this test.

B.8.1.1.4 Route of degradation in soil — metabolite FPB-acid

A new study on the aerobic degradation of the nwditatFPB-acid in soil was performed by Hellpoint-
ner & Junge 2013.

B.8.1.1.4/1 (Hellpointner & Junge 2013)

Reference Hellpointner, E. & Junge, T. Incubation time 30 days
Title Beta-Cyfluthrin-FPB-acid: aerobic 3 Soils silt loams and clay
degradation in three soils — final loam
report.
Date of execution  15-11-2013 Nominal 0.06 mg/kg dry
concentration weight
Study no. EnSa-13-0668, M1252209-1

GLP statement yes Temperature 20 °C
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Guideline OECD Test Guideline no. 307 Moisture % Bf maximum
water holding
capacity

Test substance (phenyl-U{€)-AE F105561 DTso 0.9 — 1 day

(beta-cyfluthrin-FPB-acid)

Purity >99 % Metabolites not relevant

Test system aerobic degradation Acceptability pizdge as route
study

Executive Summary

The route and rate of degradation of FPB-acid weasestigated in three European soils under aerobic
conditions. The test was performed in the darkbaua20 °C. The used soils were two silt loams and
one clay loam. A rate of 6G@y/kg dry soil of FPB-acid was applied. Followingoéipation, the samples
were incubated under aerobic conditions in the darkbout 20 °C and 55 % of the maximum water
holding capacity for 30 days. Traps for volatileslided a soda lime trap for absorption of carbon
dioxide and a polyurethane foam plug for adsorptibvolatile organic compounds. Duplicate samples
were taken on days 0, 0.21, 1, 3, 7, 14 and 30eatrdcted. The radioactivity in liquid samples was
determined by liquid scintillation counting (LSQon-extractable residues were determined by LSC
after combustion. The test item was identified b |and HPLC-MS/MS. Mean material balances were
94.1 — 96.3 % of applied radioactivity.

The maximum amount of carbon dioxide was 44.0 156.AR at study end (day 30). Formation of
volatile organic compounds (VOC) wa$.1 % AR at all sampling intervals for all soion-extracta-

ble residues (NER) increased from 4.1 — 8.6 % ARayt0 to 45.4 - 53.7 % at day 3 and declined to
35.6 - 45.4 % AR until the end of the study aft@rdays. The amount of FPB-acid in the soil extracts
decreased from day O to day 30 from 98.5 — 93.4R4A1.1 — 0.3 % AR (0.3 % AR = LOQ). The total
unidentified residues amounted to a maximum of%4.BR and no single component exceeded 1.2 %
AR at any sampling interval for all soils.

Materials and Methods

Test material (radiolabelled)

Identification: [phenoxy-UL¥'C]AE F105561 (FPB-acid)

Specific Activity: 9.02 MBg/mg

Radiochemical Purity: > 99 % (HPLC, radioactivi@tector), > 99 % (TLC, scan)
Chemical Purity: > 99 % (HPLC, UV detector)

Stability of test compound: The application solatfor the degradation samples was stable
during the application procedure and the radiochahpiurity

was determined as 99.4 % (TLC).

Reference material (non-radiolabelled)
Identification: FPB-acid
Chemical Purity: 98.8 %

Soils

The study was carried out using three differerisg@iable B.8.1-18). The soils were taken from agri
cultural use areas representing different geogeapbrigin and different soil properties as reqdibgy
the guidelines. The plant protection product ustony of the soils for at least 5 years is knowhe T
soils were sampled freshly from the fields (uppatizon of O to 20 cm) and sieved to a particle size
<2mm.
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Table B.8.1-18: Summary of characteristics of thresoils (Hellpointner & Junge 2013)
Soil: Hanscheider Hof, Bur- | Hoefchen am Hohen- Dollendorf, Blanken-
scheid, Germany seh, Burscheid, Ger- heim, Germany
many
sample depth cm top 20 top 20 top 20
collection date June 2013 June 2013 June 2013
particle size %
sand (5Qum — 2 mm) 22 18 28
silt (2 um — 50um) 57 63 41
clay (< 2um) 21 19 31
texture (USDA) silt loam silt loam clay loam
organic matter (organic car- 4.8 3.8 9.5
bon x 1.724)
organic carbon 2.8 2.2 5.5
moisture content % w/w
maximum 64.8 56.1 85.2
0.1 bar (pF 2) 32.8 39.7 38.9
pH (water) 5.7 6.5 7.4
pH (0.01 M CaGl) 5.4 6.2 7.3
cation exchange capacity 8.7 111 21.3
meq/100g
bulk density g/mL 0.98 1.11 0.93
microbial biomass
(mg C/kg soil)
at test start 1124 1255 3018
at test end 687 1030 2909
Study design

Experimental conditions

The study was performed in glass Erlenmeyer flagk300 mL volume. The test systems were main-
tained in the dark at an average temperature @f @®.in an incubation chamber. Two silt loam soils
and one clay loam soil were used. Soil charactesisie summarised in Table B.8.1-18. The soil mois
ture was adjusted to and maintained at 55 % maximater holding capacity. A rate of @ per kg
soil dry weight was applied. This rate was basethenntended single maximum field rate of parent
beta-cyfluthrin implying a possible worst-case soihtamination to be in the range of 0.03 mg/kd soi
Since this was regarded to be a rather low conationr, a two-fold was tested, i.eu§ FPB-acid per
100 g dry soil. Small droplets of the applicatiotusion (containing the test item in water). weppléed
directly onto the soil surface using a pipette.rBass determination test systems were left untreated
After application, the test systems were fittedwtiap attachments containing soda lime and a polyu
rethane (PU) foam plug as trapping media for caxtioride and organic volatile compounds, respec-
tively. Aerobic conditions were maintained by passiliffusion of atmospheric oxygen. The test sys-
tems were incubated under aerobic conditions faie8@.

Sampling

Duplicate test flasks were collected for analysi3, ®.21, 1, 3, 7, 14 and 30 days after treatrfi2AT).

Soil samples were immediately extracted and sdilaets were subjected to a first chromatography
profiling usually within one day. Therefore no stge stability experiments were necessary. Soil ex-
tracts were stored in a freezer (< -18 °C) in thekdafter analysis. Test systems used for microbial
biomass determinations were sampled 0 DAT and 3U0.DA
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Description of analytical procedures

Volatiles possibly still present in the head spafcine test system were purged into the trap attact.
Afterwards, the trap attachment was removed anddiievas extracted completely. The soil was ex-
tracted twice at ambient temperature with acetibeivater (4/1, v/v) and with two microwave acceler
ated steps at 70 °C (acetonitrile/water (1/1, ahd methanol/water (1/1, v/v). Ambient and microevav
extracts were analysed separately for radioactlwtyiquid scintillation counting (LSC) and acetoni
trile/water and methanol/water extracts were amalyseparately by TLC with radiodetection. The radi-
oactivity trapped in the PU-foam plugs was extractéth 30 mL ethyl acetate by sonication and the
extracted radioactivity was determined by LSC. Radiivity absorbed by soda lime (i’4CQ;) was
liberated using 18 % aqueous HCI, trapped in dkitin cocktail and measured by LSC as well. The
portion of non-extractable radioactivity in soil svdetermined by combustion of lyophilised and ho-
mogenised soil samples. The evolviH-carbon dioxide was trapped in scintillation cadkand an-
alysed by LSC. TLC analysis was performed on sijebplates (Merck Si60, F254) using an eluent
consisting of ethylacetate/isopropyl/water/aceticl #80/15/5/0.1; v/v). Radioactive zones were dete
mined using a bio-imaging analyser. The limit ofed¢ion (LOD) was deduced from profiles of the
combined organic extracts and set to 0.3 % ARr&aiodetection the LOQ is in the range of the LOD,
thus at approx. 0.3 % of AR.

Test item identity was confirmd by HPLC hyphenat®eélectrospray ionisation mass spectrometry in
single or multistage mode (ESI-MS(/MS)). The micabbiomass was determined based on the method
of substrate-induced initial respiratory response.

Results and Discussion
The study was performed under the required temperabnditions with a mean temperature of 19.7

°C and a mean soil moisture of 54.5 % of the marimater holding capacity. The soil was micro-
bial viable throughout the study.

The data on metabolism are given in Table B.8.1e1Pable B.8.1-21.
Mass Balance

The mean material balance was 92.6 — 102.7 % AR.cbmplete material balance found at the sam-
pling intervals for each soil demonstrated thatgheas no significant loss of radioactivity fronstte
systems or during processing.

Bound and Extractable Residues

Extractable residues decreased from day 0 to ddgo80maximal 94.1 to minimal 2.7 %. Non-ex-
tractable residues (NER) increased during thetfirgte days of incubation in all three soils to max
mal 53.7 % AR and declined thereafter towards thadrthe study after 30 days to maximal 45.4 %
AR.

Volatilisation

The maximum amount of carbon dioxide was 56.1 %aABtudy end (30 DAT). Formation of vola-
tile organic compounds (VOC) wad).1 % AR at all sampling intervals for all soils.

Transformation of test substance FPB-acid

The amount of FPB-acid in the soil extracts de@ediom 0 DAT to 30 DAT from maximal 93.4 %
AR t0 0.7 - 1.1 % AR in the silt loam soils anddss than LOD (0.3 % AR) in the clay loam soil. The
total unidentified residues amounted to a maximfidh® % AR and no single component exceeded
1.2 % AR at any sampling interval for all soils.
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Table B.8.1-19: Metabolism of metabolite FPB-acichithe Hanscheider Hof soil (% AR) stud-
ied by Hellpointner & Junge 2013

Incubation days: 0 0.21 1 3 7 14 30
FPB-acid A 90.7 79.9 46.3 13.6 3.3 2.0 1.1
B 90.6 79.5 48.2 13.3 3.4 2.0 1.2
mean 90.6 79.7 47.3 135 3.4 2.0 1.1
others * A 0.3 <LOD 0.4 <LOD| <LODl <LOD <LOD

B <LOD 0.4 <LOD| <LOD 0.5 <LOD| <LOD
mean <LOD | <LOD | <LOD | <LOD | <LOD | <LOD | <LOD

COo; A 2.2 12.3 25.8 35.3 38.9 443 2.2

B 2.2 11.3 26.5 34 39.1 43.6 2.2

mean 2.2 11.8 26.2 34.7 39.0 44.(Q 2.2

extractable A 91.1 80.7 47.9 16.6 6.4 4.9 3.7
residues ** B 90.9 80.5 495 16.4 6.7 4.7 3.8
mean 91.0 80.6 48.7 16.5 6.6 4.8 3.8

NER A 2.7 16.3 36.6 53.8 51.2 49.3 454

B 5.5 16.9 35.7 53.5 51.7 49.7 45.3
mean 4.1 16.6 36.2 53.7 51.5 495 45.4

total recov- A 93.8 99.3 96.7 96.3 92.9 93.1 93.5
ery B 96.4 99.6 96.5 96.5 92.4 93.5 92.7

mean 95.1 99.4 96.6 96.4 92.7 93.3 93.]
NER: non extractable residues, bound residues

NA: “not applicable”, no data

LOD: limit of detection = 0.3 % AR

* others = inidentified bands and diffuse residirethin layer chromatogramms

** total extractable residues = sum of FPB-acithens as well as clean up losses and chromatogrhgssies

Table B.8.1-20: Metabolism of metabolite FPB-acichi the Hoefchen soil (% AR) studied by
Hellpointner & Junge 2013
Incubation days: 0 0.21 1 3 7 14 30
FPB-acid A 92.7 82.2 46.5 8.6 2.6 1.4 0.8
B 94.1 83.4 46.5 8.9 2.5 1.5 0.7
mean 934 82.8 46.5 8.7 2.5 14 0.7
others * A 0.5 0.4 0.7 0.6 0.3 0.3 <LOD
B <LOD 0.6 0.4 0.5 0.3 0.3 0.4
mean <LOD | <LOD | <LOD 0.6 0.3 0.3 <LOD
Co A NA 2.0 12.3 29.6 37.1 40.7 47.5
B NA 1.6 12.1 29.6 36.5 40.4 46.0
mean NA 1.8 12.2 29.6 36.8 40.6 46.8
extractable A 93.6 83.4 48.6 12.3 5.5 3.9 3.0
residues ** B 94.6 84.8 48.3 12.6 5.5 4.0 3.0
mean 94.1 84.1 48.5 124 5.5 4.0 3.0
NER A 5.7 14.4 35.9 52.6 50.4 48.9 43.9
B 11.5 134 36.2 53.4 50.4 48.2 44§
mean 8.6 13.9 36.0 53.0 50.4 48.5 44.4
total recov- A 99.3 99.8 96.8 94.5 93.1 93.5 94.4
ery B 106.2 99.8 96.6 95.6 92.3 92.6 93.9
mean 102.7 99.8 96.7 95.0 92.7 93.0 94.2

NER : non extractable residues, bound residues

NA: “not applicable”, no data

LOD: limit of detection = 0.3 % AR

* others = inidentified bands and diffuse residirethin layer chromatogramms

** total extractable residures = sum of FPB-acitthens as well as clean up losses and chromatogrégdses
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Table B.8.1-21: Metabolism of metabolite FPB-acidii the Dollendorf soil (% AR) studied by
Hellpointner & Junge 2013

Incubation days: 0 0.21 1 3 7 14 30
FPB-acid A 89.8 82.0 48.4 7.7 1.3 0.5 <LOD
B 89.2 81.2 49.0 8.3 1.2 0.5 < LOD
mean 89.5 81.6 48.7 8.0 1.2 0.5 <LOD
others * A 0.4 1.7 0.9 0.5 < LOD < LOC <LOD
B 0.3 1.6 1.4 0.4 <LOD 0.3 < LOD
mean 0.3 1.7 1.1 0.5 <LOD <LOD| <LOD
COo; A NA 1.2 12.1 34.1 46.0 50.5 57.0
B NA 1.2 12.0 33.0 46.9 50.0 55.2
mean NA 1.2 12.1 33.6 46.5 50.3 56.1
extractable A 90.2 84.7 51.1 12.5 4.9 3.4 2.7
residues ** B 89.6 83.9 51.9 12.7 4.8 35 2.7
mean 89.9 84.3 51.5 12.5 4.8 3.5 2.7
NER A 5.4 12.6 28.9 45.6 42.2 39.8 35.46
B 5.1 12.9 29.0 45.2 41.3 40.1 35.6
mean 5.3 12.8 28.9 45.4 41.8 39.9 35.6
total recov- A 95.6 98.5 92.1 92.2 93.2 93.7 95.3
ery B 94.7 98.1 92.8 90.9 93.0 93.6 93.6
mean 95.2 98.3 92.5 91.6 93.1 93.7 94 5

NER : non extractable residues, bound residues

NA: “not applicable”, no data

LOD: limit of detection = 0.3 % AR

* others = inidentified bands and diffuse residirethin layer chromatogramms

** total extractable residues = sum of FPB-acithens as well as clean up losses and chromatogrhgssies

Comment

FPB-acid was rapidly degraded in soil under aerobralitions in the dark in the laboratory. Hellgein
ner & Junge provided a kinetic analysis of the deith DTsoin all three soils of 0.9 — 1 days. The
kinetic data are not given in detail here. The ttnecalculation of the data from this study isadissed

in chapter B.8.1.2.2 (“Rate of degradation in labory studies — metabolites”) in the context of the
general evaluation of beta-cyfluthrin and its metaes by Hammel & Porschewski 2013.

The study is accepted as a route study.

B.8.1.2 Rate of degradation

B.8.1.2.1 Rate of degradation in laboratory studies — activeubstance

In the monograph dated 01 October 1996 three latmgratudies on the rate of aerobic degradation
were evaluated (Wagner et al. 1983, Wagner 1983rastida 1984). All three studies have deficien-
cies, test substance being cyfluthrin instead td-ogfluthrin, restricted information about soilrhid-

ity, no GLP statement. They were accepted for ¢aticun of rate of degradation in the monograph from
1996.

In the addendum dated 07 May 2002 to the monogtephtudy by Riegner 1997 (Aerobic degradation
of cyfluthrin in soil at low temperature accordittgEC requirements) was evaluated as acceptable.

A kinetic re-evaluation according to FOCUS 2006asducted by the RMS for three out of these four
studies.

In the study byVagner et al. 1983only four data points for batch 1 from day 14 &y 84 are available,
day 190 is by far too long for a laboratory stuthakimum incubation time according to OECD 307 is
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120 days). For batch 2 only three data points fday 118 to day 365 are available. Due to these re-
strictions a kinetic evaluation seems not approgria

In the study bywWagner 1983many data points from day = O to day = 126 arelaia for two soils.
Therefore the RMS conducted a kinetic evaluatispde of some deficiencies of the study.

B.8.1.2.1/1 (Wagner 1983)

Reference Wagner, K. Incubation time 292 - 29&day

Title Behaviour of pesticides in soil 2 Soils ebiaracterised

Year of execution  20-05-1983 Nominal 0.5 mg/100g *

concentration

Study no. RR5621/82, M0-01-017034

GLP statement no Temperature 22 °C

Guideline none Moisture not given

Test substance (cyfluthrin formulated as DTso calculation by RMS

Baythroid

Purity not known Metabolites rate study

Test system aerobic degradation in soil Acceptgbil additional
information

* equivalent to an application rate of 3.8 kg aj/assuming a soil bulk density of 1.5 gfcamd even distribution over 5 cm

In Table B.8.1-22 the restricted information abitwt soils and the analysis of the test substand¢hen
data on residues are given. In Table B.8.1-23¢helts of kinetic evaluation using KinGUI ver. 2ue
given.

Table B.8.1-22: Information about soil and analyseBom Wagner 1983 and results of ki-
netic analysis.
Standard soil 1 Standard soil 2
organic carbon 2.64 % 1.06 %
pH 6.0 7.0
particles < 2Qum 14.5 % 247 %
(medium silt, fine silt and clay)
limit of detection 0.01 mg/kg 0.01 mg/kg
recovery rate 86 % 88 %
residues on day (% applied)

day O 86 88
day 7 70 84
day 14 47 59
day 21 56 57
day 28 50 47
day 35 46 46
day 42 45 51
day 49 40 43
day 56 40 35
day 63 39 33
day 70 36 45
day 77 33 33
day 84 41 39
day 91 38 33
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day 98 33 36
day 105 28 31
day 126 27 28
Table B.8.1-23: Kinetic evalutation of aerobic degadation in soil (Wagner 1983) by RMS
kinetic model kinetic parameters | p-value for t- | Chi?-error DT so DToo
(visual fit) test
SFO MO: 73 11.8 73 244
(unacceptable) k: 0.00943 <0.001
FOMC MO: 88.2 no t-test foro 6.5 42.3 > 1000
(good) a: 0.406 andp
B: 9.358
DFOP MO: 88.4 6.4 41 380
(good) k1: 0.0805 0.002
k2: 0.0047 0.001
g: 0.413
HS MO: 87 9.6 54 259
(unacceptable) k1:0.084 <0.001
k2: 0.0078 <0.001
ty: 3.6

Conclusion

The DFOP kinetic model gives the best fit to thgrddation data up to day 126. The overalbgi3 41
days, the D, 380 days (biphasic Q§fast = 8.6 days, Dsbslow = 147 days). The data are not normal-
ised and refer to a temperature of 22 °C and talkaawn soil humidity. The study and the kinetic
evaluation are seen as additional information. ther use in modelling is recommended by RMS.

In the study byYoshida et al. 1998eight data points from day = O to day = 90 aralakbke for two
soils. Despite the deficiencies this study hasRNES conducted a kinetic evaluation.

B.8.1.2.1/2 (Yoshida et al. 1984)

Reference Yoshida, H., Yoshimoto, Y. and Incubation time 90 days
Takase, |.
Title Residual fate of cyfluthrin 2 Soils loam and silty loam

(fRC1272) in soils under laboratoy
and field conditions

Year of execution  28-05-1984 Nominal 0.5 mg/kg *
concentration

Study no. 1197 (ESR)

GLP statement no Temperature 28 °C

Guideline none Moisture 60 % maximum

water content

Test substance (cyfluthrin formulated as DTso calculated by RMS
Baythroid
Purity not known Metabolites rate study
Test system aerobic degradation Acceptability témtthl
information

* equivalent to an application rate of 0.38 kg aj/hssuming a soil bulk density of 1.5 gfand even distribution over 5 cm
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In Table B.8.1-24 the restricted information abitwt soils and the analysis of the test substand¢hen
data on residues are given. In Table B.8.1-25dhkelts of kinetic evaluation using KinGUI ver. are
given.

Table B.8.1-24: Information about soil and analysesf residues from Yoshida et al. 1984.
Ibaraki soil Nagano soil
texture loam silty loam
organic matter 6.2 % 1.6 %
organic carbon (om/ 1.724) 3.6 % 0.9%
pH 6.3 6.6
clay 10 % 19 %
cation exchange capacity 22.8 meq/100 g 17.0 mégy10
temperature 28 °C 28 °C
soil moisture (% maximum watef 60 % 60 %
holding capacity)
limit of detection 0.02 mg/kg 0.02 mg/kg
recovery rate 92 -104 % 94 - 104 %
residues on day (% applied)
day 0 0.48 0.48
day 3 0.27 0.33
day 7 0.16 0.28
day 14 0.12 0.20
day 21 0.09 0.18
day 30 0.06 0.12
day 60 0.04 0.10
day 90 0.04 0.08
Table B.8.1-25: Kinetic evalutation of aerobic degadation in soil (Yoshida et al. 1984) by
RMS
kinetic model kinetic parameters | p-value for t- | Chi2-error DT so DToo
(visual fit) test
Ibaraki loam
SFO MO: 0.441 20.8 6.2 20.5
(unacceptable) k:0.112 0.002
FOMC MO: 0.481 no t-test for 3.9 3.7 48.7
(acceptable) a: 0.759 o and p
B: 2.46
DFOP MO: 0.479 5.2 3.8 56.3
(acceptable) k1: 0.284 <0.001
k2: 0.0175 0.013
g: 0.733
HS MO: 0.48 7.3 3.6 46.2
(unacceptable) k1:0.192 <0.001
k2: 0.0287 0.008
tp: 6.0
Nagano silt loam
SFO MO: 0.42 16.5 16.9 56
(unacceptable) k: 0.041 0.003
FOMC MO: 0.477 no t-test for 4.4 9.2 228
(good) a: 0.559 o and p
B: 3.767
DFOP MO: 0.472 6.2 9.1 126
(acceptable) k1: 0.480 0.01
k2: 0.0116 0.03
g: 0.567
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HS MO: 0.48 9.2 8.4 91
(unacceptable) k1:0.125 0.02
k2: 0.0194 0.009
tb: 5.0
Conclusion

The FOMC kinetic model gives the best fits to tleg@hdation data. The overall E¥Tunder experi-
mental conditions for loam soil is 3.7 day anddiitrloam 9.2 days, the DJis 48.7 day and 228 days,
respectively. The data are not normalised and tefartemperature of 28 °C and to a soil moistdire o
60 % MWHC. No further use in modelling is proposgtRMS.

In the study byRiegner 1997the aerobic degradation of cyfluthrin n soil &®was tested. The study
was evaluated in the addendum 2002 to be acceptable

B.8.1.2.1/3 (Riegner 1997)

Reference Riegner, K. Incubation time 121 days

Title Aerobic degradation of cyfluthrin 2 Soils loam and silty loam
in soil at low termperture
according to EC requirements

Year of execution  02-06-1997 Nominal 8.9ug/100g *
concentration
Study no. PF 4241, MR-744/96
GLP statement yes Temperature 9°C
Guideline SETAC 1995 Moisture 40 % maximum
Directive 95/36/EC water content
corresponds to14
0/100 g
Test substance [phenyl-U¥C]cyfluthrin DTso calculated by RMS
Purity >99 % Metabolites <5%
Test system aerobic degradation at low Acceptability acceptable
temperature

* equivalent to an application rate of 0.68 kg aj/assuming a soil bulk density of 1.5 gfand even distribution over 5 cm

The analytical results from Riegner 1997 are surisadrin Table B.8.1-26.

Table B.8.1-26: Metabolism of [phenylC]beta-cyfluthrin in the soil (Riegner 1997) (%
AR, results of thin layer chromatography)

Incubation days: 0 1 3 7 14 30 62 90 121
cyfluthrin 105.57 97.72 90.42 72.74 63.16 4496 .638| 25.18 | 21.81
FPB-acid 0.67 1.18 2.41 3.98 493 4.47 2.74 2.82 .86 1
unknown 0 0 0.14 0.86 1.43 1.6( 0.5b 0.36 0/14
others 0.16 0.16 0.27 0.56 1.22 1.5( 2.41 2.32 2.29
start 0.02 0.03 0.06 0.16 1.18 1.16 0.93 0.81 0.80
sum of ex- 106.42 99.09 93.29 78.29 71.9p 53.00 3526 30.9%.902
tracted
non ex- 2.72 4.27 6.13 11.42 16.53 23.25 29.07 3454 33.70
tracted
residue
CO, NA 0.37 1.70 5.33 11.39 22.98 31.10 34.18 39.83
total re- 109.1 103.7 101.1 95.0 99.8 99.2 95./4 99,7 100.4
covery

NA: “not applicable”, no data
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Kinetic evaluation by RMS

The kinetic evaluation of residue data from Riegt@®7 was conducted by RMS. The computer pro-
gram KinGUI ver. 2.1 was used, non-linear leastasgumethod for optimisation. At day = 0O the total
recovery (109.1 % AR) was used instead of 105.5@r%yfluthrin only.

Table B.8.1-27: Kinetic evalutation of aerobic degadation of cyfluthrin in soil at 10 °C
(Riegner 1997) by RMS
kinetic model kinetic parameters p- Chi?- DT DT
(visual fit) valu error
e for
t-
test
Laacher Hof
SFO MO: 95.6 11 34. 11
(unacceptable) k: 0.0198 < 6
0.00
1
FOMC MO: 107.2 not | 2. 18. 407
(good) a: 0.592 test
B: 8.470 for
o
and
p
DFOP MO: 106 3. 18. 20
(good) k1l:0.1014 <
k2:0.0079 0.00
g:0.51 1
0.00
1
HS MO: 106.6 5. 22. 15
(acceptable) k1: 0.0557 0.00
k2:0.0117 2
tp: 9.8 <
0.00
1
Conclusion

The kinetic model FOMC gives a good fit for a bipitadegradation of cyfluthrin in silt loam under
cold conditions (9 °C) and a soil moisture of 40M/HC. The DTsois 18.9 days, D& 407 days. The
test substance was cyfluthrin, a mixture of foomers. Therefore the RMS did not conduct a standard
isation to reference values of temperature andhsoisture. No further use in modelling is propobgd
RMS.

The kinetic evaluation of theew studies by Hiler 2013 a+lwn degradation of beta-cyfluthrin in soil
are conducted by Hammel & Porschewski 2013.

B.8.1.2.1/4 (Hammel & Porschewski 2013a)

Reference :Hammel, Klaus and Porschewski, Ruth

Title . Kinetic Evaluation of aerobic metabolsim of betdhethrin and its metabolites in
soil according to FOCUS kinetics

Year of execution  :26. 11. 2013

GLP statement :not relevant

Guideline . not relevant; calculation according FOCUS Kine{2806)
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Test substance beta-cyfluthrin
Test system :aerobic degradation in soil under laboratory coodg

Executive Summary

The aerobic degradation of beta-cyfluthrin in seds kinetically evaluated based on the laboratory
studies conducted by Hiler (2013a, 2013b) whera-bgliuthrin was applied to various agricultural
soils.

The kinetic evaluation was conducted followingeagd approach. As basic tier, a conservative simple
first order (SFO) D3 values were determined using the models Doubkt-Birder in Parallel (DFOP)
and First-Order Multiple Compartment (FOMC, Gustafeind Holden) following the procedure of ki-
netic analysis as recommended by FOCUS (2006). BF§) values of beta-cyfluthrin at this step
ranged from 19.9 to 101.7 days with a geometricmzde82.2 days.

In the higher tier approach, DFOP was chosen aopppte kinetic model to describe the kinetic pa-
rameters of beta-cyfluthrin. Rdvalues of beta-cyfluthrin ranged from 3.9 to 8a¥slwith a geometric
mean of 5.8 days in the fast phase and from 3512107 days with a geometric mean of 57.5 days in
the slow phase, respectively.

Material and Methods

The evaluation of the kinetic behaviour of betakayirin in soil was based on the study of Hiler128)
which was conducted with [cyclopropyli€]beta-cyfluthrin on three US soils and on the gtofl
Hiler (2013b) conducted with [fluorophenific]beta-cyfluthrin on the soil Madera (California).

For the kinetic evaluation purpose, the handinthefmeasured data from the laboratory aerobic soil
degradation studies mentioned above, were considareording to the recommendation of FOCUS
working group on degradation kinetics (FOCUS, 20@6).0D of 0.25 % AR was assumed. The ex-
perimental residue data were evaluated followirgygtandard procedures recommended by FOCUS
(2006) for kinetic modelling. The procedure as moended by FOCUS (2006) was followed. The
DFOP model provides excellent fits not only for tegradation of the parent but considering the @/hol
pathway, including the SFO degradation of the nwdieds. Therefore the DFOP model is considered
here as appropriate kinetic parameter set. The hfibds well as the statistical evaluation of tesults
was carried out with the software KinGUI versionFar the optimisation of the implemented algo-
rithms, Iteratively Reweighted Nonlinear Least Sgs8gIRLS) was used.

Results and Discussion

Model selection was conducted following the decissacheme defined in FOCUS 2006. The data and
criteria to select the appropriate model are gimefable B.8.1-28. All four soils showed clear tagic
behavior. Therefore the visual fit to SFO was pared this model was not considered acceptableeln th
study using the soil North Dakota 10 % of the aiiyi measured concentration was not reached within
the experimental period. DFOP was selected bedgapsavided the better fit. For the other thredssoi
10 % of the initially measured concentration wasched within the experimental period, the FOMC
model could be selected. By considering the whatbygay including the SFO degradation of the me-
tabolites, however, the DFOP model for parent ddagran was preferred. The kinetic parameters are
given in Table B.8.1-29 and Table B.8.1-30

The KinGUI results, whole data sets and graphiesgaven inAppendix 1 to Vol. 3 B.8.
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Table B.8.1-28: Criteria to select models for betayfluthrin residues in soll
Soil Model ch? (%) Visual fit t-test p-value Selected

North Dakota SFO 18.0 - <0.001
lllinois 17.8 - <0.001
Madera 20.7 - <0.001

(Hiler 2013a)

Madera 13.2 - <0.001

(Hiler 2013b)

North Dakota HS 5.0 + < 0.0010k
lllinois 6.1 0 <0.001 (R
Madera 5.7 + <0.001 (¥

(Hiler 2013a)

Madera 7.1 o] <0.001(®

(Hiler 2013b)

North Dakota FOMC 3.3 + na
lllinois 3.1 + na trigger + modelling
Madera 2.8 + na tier 1

(Hiler 2013a)

Madera 1.6 + na

(Hiler 2013b)

North Dakota DFOP 2.2 + < 0.001)k | trigger + modelling
lllinois 3.9 + <0.001 (R | trigger + modelling
Madera 1.7 + <0.001 (¥ tier 2

(Hiler 2013a)

Madera 1.9 + <0.001 (R

(Hiler 2013b)

visual fit: + good, 0 acceptable, - not acceptable
na: t-test not applicable for FOMC alpha or beta

Table B.8.1-29: Kinetic parameters for degradatiorof beta-cyfluthrin in sail, tier 1 (Ham-
mel & Porschewski 2013a)
Soil Model Parameters Do fast DTso slow
North Dakota DFOP MO =104.3 ki 0.0848 8.2 101.7
g =0.625 k» 0.00682
DToo DToo/ 3.32
Illinois FOMC MO =97.77 o 1.145 66 19.9
$10.196
Madera_a FOMC MO = 98.29 0 0.841 66.7 20.1
(Hiler 2013a) B 4.608
Madera_b FOMC MO = 100.82 o1.251 87.9 26.5
(Hiler 2013b) B 16.602
geomean 32.2
Table B.8.1-30: Kinetic parameters for degradatiorof beta-cyfluthrin in soll, tier 2 (Ham-
mel & Porschewski 2013a)
Soil Model Parameters Do fast DTso slow
North Dakota DFOP MO =104.3 ki 0.0848 8.2 101.7
g =0.625 k> 0.00682
lllinois MO = 95.23 ki 0.1486 4.7 35.2
g=0.616 k20.01972
Madera_a MO = 97.80 k1 0.1786 3.9 59.0
(Hiler 2013a) g =0.740 k20.01176
Madera_b MO = 100.2 ki1 0.0941 7.4 51.6
(Hiler 2013b) g = 0.656 k20.0134
geomean 5.8 57.5
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Conclusion

The kinetic evaluation in general is acceptablevel@r, the RMS has concerns at the tiered approach
proposed by Hammel & Porschewski. The DFOP and F@MG@els give very similar results for kinetic
modelling of the parent. The differences betwee@®@BFSFO and FOMC-SFO for the kinetic modelling
of the metabolites are altogether small. The gossloéfit of the whole pathway in the HS-SFO com-
bination is not addressed in the study. In sumntaeyRMS is of the opinion, that the minor diffecea

on the level of metabolites do not justify two aasting approaches for further modelling. It isrsee
problematic and confusing to decide which endpolmsh formation fraction and 3d; in which situ-
ation have to be preferred.

The RMS therefore proposes not to follow this tieapproach but to stay on the DFOP-SFO model for
North Dakota soil and the FOMC-SFO model for llimand Madera soils.

Degradation rate at reference conditions

The studies by Hiler 2013 a+b were conducted at 20C. Therefore no temperature standardisation
is required. The water contents of the soils wamtamed in the middle between pF 2.0 and pF 2.5
over the course of the study. A standardisatioreterence soil moisture (pF 2.0) is conducted ley th
RMS. The results are shown in Table B.8.1-31.

Table B.8.1-31: Standardisation of laboratory Do for beta-cyfluthrin to reference soil
moisture by RMS
Soll Soil type Gravimetric Reference Walker Experimental | Normalised
(USDA water content water correction DTso DTso
classification) | (experimental) | content at factor *
g/100 g pF 2.0
(9/100 g)
North Da- sandy clay 30.9 37.1 0.88 101.7 89.5
kota loam
lllinois silt loam 26.3 30.9 0.89 19.9 17.7
Madera_a| sandy loam 11.2 14.6 0.83 20.1 16.7
(Hiler
2013a)
Madera_b| sandyloam 13.2 15.7 0.89 26.5 23.6
(Hiler
2013b)
geomean 32.2 28.1

* Walker correction factor f = (experimental moisu reference moistur®)

B.8.1.2.2 Rate of degradation in laboratory studies — metabdies

The studies Hellpointner & Junge 2013 on the aerdegradation of the metabolite FPB-acid and Hiler
2013 a+b on the aerobic degradation of beta-cydlutivere kinetically evaluated by Hammel & Por-
schewski 2013.

B.8.1.2.2/2 (Hammel & Porschewski 2013a)

Reference :Hammel, Klaus and Porschewski, Ruth

Title . Kinetic Evaluation of aerobic metabolsim of betdhaethrin and its metabolites in
soil according to FOCUS kinetics

Year of execution :26. 11. 2013

GLP statement :not relevant
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Guideline : not relevant; calculation according FOCUS Kine{2806)
Test substance beta-cyfluthrin
Test system :aerobic degradation in soil under laboratory coodg

Executive Summary

The kinetic of the aerobic degradation of metabslDCVA and FPB-acid in soil was evaluated based
on the laboratory studies conducted by Hiler (20284.3b) where beta-cyfluthrin was applied to vari-
ous agricultural soils. Additionally, the kineti€tbe degradation of the metabolite FPB-acid ih\wais
evaluated based on a laboratory study conductédebipointner & Junge (2013) where FPB-acid was
applied to three soails.

The kinetic evaluation was conducted followingeadd approach. As basic tier, a conservative simple
first order (SFO) Di values were determined using the models Doubkg-Birder in Parallel (DFOP)
and First-Order Multiple Compartment (FOMC, Gustafeind Holden) following the procedure of ki-
netic analysis as recommended by FOCUS (2006).

In the higher tier approach, DFOP was chosen aopppte kinetic model to describe the kinetic pa-
rameters of beta-cyfluthrin.

Material and Methods

The evaluation of the kinetic behaviour of the rhetdes of beta-cyfluthrin in soil was based on the
studies of Hiler (2013a,b). The studies providethdar the metabolite DCVA (Hiler, 2013a) and for
the metabolite FPB-acid (Hiler 2013b). Additionathe degradation of FPB-acid was kinetically inves-
tigated by using the measured data obtained frenstilndy by Hellpointner & Junge (2013, which was
conducted with FPB-acid applied as test substamteetthree soils. The model fit as well as théssta
tical evaluation of the results was carried outwifite software KinGUI version 2.

Results and Comment

The data from the study by Hiler 2013 a+b, usin@goyfluthrin as test substance, double-first-order
in parallel (DFOP) and Gustafson and Holden mod@NC, first-order multi-compartment) were
chosen as appropriate kinetic models for the pdretat-cyfluthrin. The metabolites were described by
SFO-model. For the North Dakota soil (DFOP-SFO) tedlllinois soil (FOMC-SFO) the SFO-fit for
metaboliteDCVA was good, cRierror 6.9 and 2.7, respectively. For the Madeiktlse fit was ac-
ceptable, cRierror 20.6.

The kinetic calculation of the R for FPB-acid from the study by Hellpointner & Junge 2013 (FPB-
acid as applied as test substance) are not digtussgetail. The kinetic model SFO is appropriate f
all the soils, chterrors are between 3.5 and 3.7 and theo3Tin all three soils: 1 day. The data

from the study by Hiler 2013 b, using beta-cyflinhas test substance, FOMC was chosen as appro-
priate kinetic model for the parent beta-cyfluthifine metabolite FPB-acid was described by SFO-
model, the fit was good, chérror 9.3.

The results (Ddo and formation fractions) are given in Table B.821-

The details of KinGUI calculations for the datarfrdable B.8.1-32 are given Appendix 1 to Vol.
3 B.8.
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Table B.8.1-32: Kinetic parameters for degradatiorof metabolites in soil (tier 1)
Soil Study DCVA FPB-acid
DTs0/DToeo ff DT s0/DTeo ff *
days days
North Dakota | Hiler 2013a 47116 0.766 - -
lllinois 1.7/5.5 0.849 - -
Madera_a 8.5/28 1.000 - -
Madera_b Hiler 2013b - - 2.9/9.8 0.812
Hanscheider | Hellpointner & - - 1.0/3.4 -
Hof Junge 2013
Hoefchen - - 0.9/2.9 -
Dollendorf - - 1.0/3.2 -
geometric 4.1 1.3
mean DTso
arithmetic 0.872 0.812
mean ff

* formation fraction from parent to metabolite
Degradation rate at reference conditions

The studies bydiler 2013 a+bwere conducted at 20 + 2 °C. Therefore no temperattandardisation

Is required. The water contents of the soils wastamed in the middle between pF 2.0 and pF 2.5
over the course of the study. A standardisatioreterence soil moisture (pF 2.0) is conducted ley th
RMS. The results are shown in Table B.8.1-33.

The study byHellpointner & Junge 2013 was conducted at 20 °C. No temperature standaéiahsa
required. The water contents of the soils were taaiad at 55 % maximum water holding capacity
(MWHC). Both the MWHC and the water contents at2& (reference water content, field capacity)
are given in the study for the three test soilst@&ndardisation to reference soil moisture (pF B.0)
conducted by the RMS. The results are shown in€TBB.1-33. In two soils (Hanscheider Hof, Dol-
lendorf) the experimental water contents are abeference moisture therefore a value of 1 (i.e. no
correction for moisture content) is used in thege ¢ases.

Table B.8.1-33: Standardisation of laboratory Do for metabolites to reference soil mois-
ture by RMS
Soil Soil type Gravimetric Reference Walker Experimental | Normalised
(USDA water content water correction DTso DTso
classification) | (experimental) | content at factor *
g/100 g pF 2.0
(9/100 g)
DCVA
North Da- sandy clay 30.9 371 0.88 4.7 4.2
kota loam
lllinois silt loam 26.3 30.9 0.89 1.7 1.5
Madera_a| sandyloam 11.2 14.6 0.83 8.5 7.1
(Hiler
2013a)
geomean 4.1 3.5
FPB-acid
Madera_b | sandy loam 13.2 15.7 0.89 2.9 2.6
(Hiler
2013b)
Han- silt loam 35.6 32.8 1.0 1.0 1.0
scheider
Hof
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Hoefchen silt loam 30.9 39.7 0.84 0.9 0.8
Dollendorf clay loam 46.9 38.9 1.0 1.0 1.0
geomean 1.3 1.2

* Walker correction factor f = (experimental moisu reference moistur®)
Walker factor is set to 1.0 when experimental moest> reference moisture

B.8.1.2.3 Rate of degradation in field studies
In the monograph dated 01 October 1996 the follgJield trials were evaluated:

Two field trials in Germany with a single applicatiof cyfluthrin (1 kg/ha ai, formulation type: YOP)
on bare soil in April.

Five field trials in Germany with a single applicat of beta-cyfluthrin (0.0075 kg/ha as, formulatio
type: 25 EC) on bare soil in April or May. The dagation kinetics of two of thestudies were recal-
culated by Spickermann 2014see below.

Eight field trials in Northern America with a sirgapplication of cyfluthrin (1 kg/ha as, formulatio
type 200 EC, 240 EC) in July or August.

Two field trials in Japan with six applications®ffluthrin on cabbage (0.1 kg/ha as, formulatiomety
50 EC).

The DTso values were between 0.3 and 49 dayso«¢@TF 163 days). The kinetic data are not in accord-
ance with FOCUS 2006 and no normalisation is abkgla

Fournew field studieswith beta-cyfluthrin (formulation Bulldock 25 E@pplied at 2 x 0.020 kg/ha as
in autumn were conducted Bpbinson 2014 a-d

B.8.1.2.3./1 (Robinson 2014a)

Reference Robinson, N. Location Villefranche Du
Périgord, S-France

Incubation time 185 days
Title Beta-cyfluthrin — field soil Soil loam, 1.1 % organic
dissipation on beta-cyfluthrin from carbon, pH 7.4
a field trial carried out in Southern (water)
France
Year of execution  01.04.2014 Nominal 0.8 L/ha Bulldock 25
concentration EC (0.020 kg/ha
Study no. R-30598 beta-cyfluthrin)
GLP statement yes Temperature field trial
Guideline EPA OPPTS850.6100 (terrestrial  Moisture field trial

fied dissipation);

SETAC 1995: Marc Lynch,

Procedure for assessing the

environmental fate and toxicity of

pesticides;

Sanco/3029/99 rev.4, 2000

Sanco/825/00 rev.8, 2010

Test substance Bulldock 25 EC 8T 74.3 days (SFO), not

according to FOCUS
2006
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Purity 27.5 + 0.6 g/kg beta-cyfluthrin Metabolites not analysed
Test system field dissipation following 2 Acceptability acceptable
applications of 0.8 L/ha Bulldock
25 EC (2 x 0.020 kg/ha ai) on bare
soil

Executive Summary

The rate of degradation of beta-cyfluthrin follogitwo applications of 0.8 L/ha Bulldock 25 EC (2 x
20 g/ha as) on bare soil was investigated. Thd fighl was carried out in Villefranche Du Périgord
Southern France. The trial comprised one untreztatol plot and one plot treated with Bulldock 25
EC. The treated plot consisted of 4 subplots therevassigned as replicates. Eleven samplings were
performed at day -0 DBFA (days before first applarad), day +0 DALA (days after last application)
and at 1, 2, 7, 14, 25, 51, 100, 140 and 185 d#gs last application (DALA). One last scheduled
sampling event (365 DALA) was cancelled becauseattize ingredient degraded sufficiently before
130 DALA. Dissipation was moderate and 25 daysrdfte second application, residues were below
LOQ (< 0.007 mg/kg) in the 0-10 cm top layer. Daelagers, i.e. 10-20 cm and 20 - 30 cm, were
additionally analysed, but no residues were foun@.Q01 mg/kg).

Materials

Test material

Identification: Bulldock 25 EC

Active Ingredient: Beta-Cyfluthrin

Type of Formulation: Emulsifiable concentrate (EC)

Purity: Active substance content: 2.752 + 0.057 Ay ar 27.52 + 0.56 g/kg or 24.79 + 0.51 g/L
Expiry Date: June 20, 2014

Storage Conditions: At a dry, cool, well-ventilatgece, at temperatures below 40 °C.

Reference material (non-radiolabelled)
Identification: Beta-cyfluthrin

Purity: 99.8 %

Expiry Date: 12 March 2017

Storage Conditions: Room temperature

Soils

The location in Villefranche Du Périgord, Southifga, is a representative area in term of cropsevher
Bulldock 25 EC could be used. The soail is a loaotgading USDA) containing 2.1 % organic matter
(1.2 % oc) and a pH (H20) of 7.4.

Study design
Experimental conditions

The rate of degradation of beta-cyfluthrin follogiitwo applications of 0.8 L/ha Bulldock 25 EC (2 x
20 g ai/ha) to bare soil was investigated in afigilal in Villefranche Du Périgord, Southern Franc
The trial comprised one untreated control plot and plot. The untreated plot was 6.4 m x 25 m (160
m?2) with 15 subsubplots. Each subsubplot was 32216 m (8 m?). The treated plot consisted of 4
replicates of 3.2 m x 42.5 m (4 x 136 m2 = 544, m#h 15 subsubplots. Each subsubplot was 3.2 m x
2.5 m (8 m2). The soil was prepared by ploughingtatm depth on 03 October 2012 and harrowd with
a fixed rotary harrow at 15 cm depth.

Test item applications were performed on 5 and @@laer 2012 which is a 17-day application interval.
Due to bad weather (heavy rain) the 14-day inteceald not be maintained. Calculations of the dose
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rates to be applied were made using the nominalesdration of active substance of the test iten@ Th
applications were performed with a knapsack spragdra side boom powered by compressed air. The
boom width was 3.2 m and was equipped with Tee}edRR1L10015 VS flat fan nozzles. The percentage
of the target rate of as applied was between 98%d0r both applications. Eleven samplings were
performed: day -0 DBFA (days before first applioa), day +0, 1, 2, 7, 14, 25, 51, 100, 140 and 185
days after last application (DALA). For sampling3® cm depth (0-25 DALA), a manual corer with
PVC cartridges (length 30 cm, inner diameter 504) nvas used. For sampling to 60 cm depth (51-185
DALA), an electric rotative corer with the sametddges in PVC (length 30 cm, inner diameter 50.4
mm) was used.

During the trial, monthly mean temperatures rangeidveen 4.1°C and 14.5°C, with monthly rainfall
between 64.8 and 123.1 mm (see Table B.8.1-35)nPrecember 2012 and January 2013, more rain
(about + 40 %) was noticed compared to the longrearerage. Daily rainfall and air temperature dyrin
the course of the study are given in Table B.8.1E8dly global radiation ranged from a minimum \alu
of 5 J/cm2 (16 January 2013) to 2549 J/¢24 April 2013).

Table B.8.1-34: Daily weather data at VillefrancheDu Périgord, South France in October
and November 2012 at a distance of 2 km (rain), 18n (temperature) and
40 km (global radiation) from the trial site

T min (°C) T max (°C) T mean (°C) Rain (mm) Globalradia-
tion (J/cm?)
05.10.2012
(first treatment) 11.9 271 19.1 0.0 1663
06.10. 15.8 24.1 19.4 3.1 969
07.10. 16.5 19.0 17.9 7.0 417
08.10. 17.4 23.7 19.3 1.1 850
09.10. 16.7 215 18.1 1.0 770
10.10. 13.2 21.8 17.1 3.0 914
11.10. 15.1 21.1 16.9 4.0 781
12.10. 11.1 17.3 13.3 0.0 1061
13.10. 7.7 17.3 12.4 0.4 1270
14.10. 9.1 15.1 11.2 1.1 462
15.10. 4.6 15.0 9.2 0.0 1102
16.10. 7.5 13.4 10.8 3.5 623
17.10. 11.7 22.0 16.7 0.0 1000
18.10. 18.3 23.5 20.4 0.0 880
19.10. 15.0 21.2 17.3 18.0 630
20.10. 13.6 19.0 15.9 2.0 329
21.10. 15.3 20.6 16.5 2.0 940
22.10. (second 12.5 20.7 15.9 0.0 1056
treatment)
23.10. 11.6 22.8 16.9 0.0 1099
24.10. 13.3 23.8 17.9 0.0 1184
25 13.9 19.0 15.9 0.0 604
26 14.1 17.0 15.0 4.6 192
27 5.1 9.1 6.8 0.0 753
28 0.0 8.9 4.1 0.0 1244
29 -0.2 11.9 6.1 0.0 1179
30 2.3 13.9 8.0 0.4 1083
31 7.4 12.8 9.8 2.0 558
01 5.7 11.7 8.7 35 506
02 8.6 17.5 12.3 4.0 922
03 10.2 17.9 13.2 2.0 870
04 10.4 11.9 10.8 14.0 155
05 7.8 11.0 8.7 5.5 567
06 6.5 8.1 6.8 0.0 185
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07 2.7 11.3 6.8 0.0 1003
08 5.1 14.8 9.9 0.0 624
09 9.8 15.6 12.2 8.0 502
10 10.8 16.0 114 1.0 576
11 7.6 12.4 8.6 0.0 615
12 0.7 10.2 5.5 0.0 914
13 -0.7 10.3 5.1 0.0 645
14 2.8 20.3 13.8 0.0 852
15 10.4 19.5 14.1 0.0 843
Table B.8.1-35: Monthly weather data from October P12 to April 2013 at a distance of 2
km (rain) and 15 km (temperature) from the trial site
Month Rainfall (mm) T min °C T max °C T mean °C
October 2012 53.2 11.2 18.9 14.5
November 2012 64.8 6.7 12.9 9.4
December 2012 123.1 4.5 9.9 6.9
January 2013 112.0 1.9 6.6 4.1
February 2013 68.5 1.0 8.0 4.2
March 2013 76.7 5.0 13.0 8.5
April 2013 80.2 7.2 15.7 11.1

No restricted products were applied on the croferbdwithin three years) and during the conduct of
the trial. However, Round Up (Glyphosate 360 g/laswised in order to keep the trial area free of
weeds during the course of the study. In 2010 itkernsas used for maize cultivation, in 2011 for win
ter wheat cultivation and in 2012 the land wasfigfow.

Analysis

After sampling, specimens were transported unfraadhe test site for freezing and were kept frozen
at < -18 °C until transportation to the laborattagility. Core segmentation was carried out atlthe
boratory facility. Twenty replicate cores from tineated plot (5 cores per sub-plot, 4 sub-plots) at
each time point were segmented into 3 horizon€) 6m, 10-20 cm and 20-30 cm and the soil hori-
zons were bulked together. The 30-60 cm cores taiken50 DAT onwards were not prepared, but
stored frozen in case there would be a requiretoesralyse the deeper soil horizons. Five cores fro
the control plot at each time point were bulkedetbgr, but the cores were not segmented into depths

The bulked samples were sieved through a 2 mm mesider to provide homogeneous samples for
analysis. Sub samples for analysis were then agligs residues of beta-cyfluthrin. In summary, an
aliquot of soil sample (10 g) was extracted by sigkwice with acetone for 30 minutes. The com-
bined soil extract was adjusted to a known volunean aliquot (5 mL) was evaporated to low vol-
ume (0.25 mL) to remove the acetone. 1:1 (v/v) aedhwater solution (5 mL) was added to the sam-
ple and the sample partitioned with hexane (2 ¥ ffihe combined hexane extract was evaporated
to dryness and re-dissolved in hexane (1 mL) padinal analysis by Gas Chromatography with
Mass Selective Detection (GC-MS) in negative chamanisation mode with selected ion monitoring
of three ions. The most sensitive ianWZ = 207) was used for residue calculation. The meaavery
values obtained for beta-cyfluthrin during methadidation were between 70-110 % in all cases and
the relative standard deviation was < 20 %. Funtioee, a storage stability test confirmed the sitgbil
of beta-cyfluthrin in soils at < -18 °C for up tar#nth.

The mean procedural recovery generated duringrtalysis of the samples from the field was 83.8 %
+6.2 %.
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Results

Residues of beta-cyfluthrin measured in the saifnpha the study are presented in Table B.8.1-36.

Table B.8.1-36: Residues of beta-cyfluthrin at fiel trial Villefranche Du Périgord, S-
France
Date of sampling Treated plot Untreated plot
depth cm dry weight residug depth cm dry weight residues
mg/kg mg/kg
before first 0-30 <0.01 0-30 <0.01
application
after second 0-10 0.015 0-30 <0.01
application = day 0
day 1 0-10 0.012 0-30 <0.01
day 2 0-10 0.011 0-30 <0.01
10- 20 <0.01
day 7 0-10 0.010 0-30 <0.01
10-20 <0.01
day 14 0-10 0.010 0-30 <0.01
10-20 <0.01
day 25 0-10 0.007 0-30 <0.01
10-20 <0.01
20-30 <0.01
day 51 0-10 0.012 0-30 <0.01
10-20 <0.01
20-30 <0.01
day 100 0-10 0.007 0-30 <0.01
10-20 <0.01
20- 30 <0.01
day 140 0-10 0.003 0-30 <0.01
day 185 0-10 0.001 0-30 <0.01

Limit of quantification = 0.01 mg/kg, Limit of det@on = 0.003 mg/kg

No residues of beta-cyfluthrin were detected (< LLOMO3 mg/kg) in any of the pre-application or
untreated samples in the 0 - 30 cm soil depth.@s@ues of beta-cyfluthrin were detected (< LOD,
0.003 mg/kg) in any of the 10 - 20 cm or 20 - 30swil depths. Residues in the 0-10 cm horizon de-
clined rapidly and were below the LOQ (< 0.01 mg/agthe 25 DALA sampling interval onwards
apart from the 51 DALA interval where the residugsv@.012 mg/kg.

The unexpected high value at day 51 of 0.012 mgiéksg confirmed by two soil analysis (0.012 and
0.013 mg/kg, respectively). It does not fit welith® degradation pattern and can be consideree to b

an outlier.

Kinetic evaluation

In the study a kinetic fitting is provided on thasis of SFO kinetic model. The computer program
CAKE version 1.3 was used, IRLS optimiser (iteralyjweweighted least squares). The results arengive
in Table B.8.1-37.
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Table B.8.1-37: Kinetic fitting by Robinson 2014a
Parameter | value | prob. >t | Chiror | DTso DToo
Evaluation including outlier on day 51, SFO-kinetic
MO 0.0129 1.36E-06 18.34 89.8 298
k 0.0077722 0.0057
Evaluation outlier on day 51 days excluded, SFO-kigtic
MO 0.0119 1.26E-06 15.14 74.3 247
k 0.00933 0.0028
Comment

The residue at day 51 of 0.012 mg/kg can be acdegg®@utlier. The value is in the range of the-resi
dues on day 0 or day 1. However, the author oéthdy gives no idea about the possible reasons for
that outlier.

The kinetic analysis is not in accordance with FG&2006. There is no discussion of kinetic models
and therefore no best-fit model is given. The kinealculations were therefore conducted by the

RMS.

B.8.1.2.3/2 (Robinson 2014b)

Reference

Title

Year of execution
Study no.

GLP statement
Guideline

Test substance

Purity
Test system

Robinson, N.

Beta-cyfluthrin — field soil
dissipation on beta-cyfluthrin from
a field trial carried out in Northern
France

01.04.2014

R-33344

yes
EPA OPPTS850.6100 (terrestrial
fied dissipation);
SETAC 1995: Marc Lynch,
Procedure for assessing the
environmental fate and toxicity of
pesticides;
Sanco/3029/99 rev.4, 2000
Sanco/825/00 rev.8, 2010
Bulldock 25 EC

27.5 + 0.6 g/kg beta-cyfluthrin
field dissipation following 2
applications of 0.8 L/ha Bulldock

Location

Incubation time
Soil

Nominal
concentration

Temperature
Moisture

T

Metabolites
Acceptability

Brigné, N-France

96 days

loam, 1.04 %
organic carbon, pH
8.3 (water)

0.8 L/ha Bulldock 25
EC (0.020 kg/ha
beta-cyfluthrin)

field trial
field trial

23.7 days (SFO), not
according to FOCUS
2006

not analysed
acceptable

25 EC (2 x 0.020 kg/ha ai) on bare
soil

Executive Summary

The rate of degradation of beta-cyfluthrin follogitwo applications of 0.8 L/ha Bulldock 25 EC (2 x
20 g/ha as) to bare soil was investigated. Thd frghl was carried out in Brigné, Northern Frantiee

trial comprised of one untreated plot and one pkxdted with Bulldock 25 EC. The treated plot con-
sisted of 4 subplots that were assigned as reptic&ieven samplings were performed at day -0 DBFA
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(days before first application), day +0, 1, 2,4, 26, 48, 96 days after last application (DALA§.days
after the second application, residues were beld® (< 0.007 mg/kg) in the 0-10 cm top layer. Deeper
layers, i.e. 10-20 cm and 20-30 cm, were additigraalalysed, but no residues were found.

Materials and Methods

1. Test material

Identification: Bulldock 25 EC

Active Ingredient: Beta-cyfluthrin

Type of Formulation: Emulsifiable concentrate (EC)

Purity: Active substance content: 2.752 + 0.057 My ar 27.52 + 0.56

g/kg or 24.79 £ 0.51 g/L

Storage Conditions: At a dry, cool, well-ventilaggdce, at temperatures below 40 °C.

Reference material (non-radiolabelled)
Identification: Beta-cyfluthrin

Purity: 99.8 %
Storage Conditions: Room temperature

Soll
The location is a representative area in termabsmwhere Bulldock 25 EC could be used. The spé ty
is loam (according USDA), organic matter 1.8 % &g carbon 1.04 %) and pH (water) 8.3.

Study design
Experimental conditions

The rate of degradation of beta-cyfluthrin follogitwo applications of 0.8 L/ha Bulldock 25 EC (2 x
20 g/ha as) to bare soil was investigated. Thd fighl was carried out in Brigné, Northern FrarCiee
trial comprised one untreated plot and one platté@ with Bulldock 25 EC. The untreated plot wak 6.
m x 25 m (160 m?) with 15 subsubplots. Each sulstlygas 3.2 m x 2.5 m (8 m?). The treated plot
consisted of 4 replicates of 3.2 m x42.5 m (4 xt86= 544 m?), with 15 subsubplots. The soil was
prepared as follows: stubble ploughing with disc8 am depth (02.August), ploughing at 15 — 20 cm
depth (28.September), fixed rotary harrow at 15depth with roller on 01 October.

Test item applications were performed with a knaksprayer and a side boom powered by compressed
air. The boom width was 3.2 m and was equipped Wattjet® XR 110015 VS flat fan nozzles. Appli-
cations were performed on the 10 October 2012 dn@&ober 2012. Calculations of the dose rates
applied were made using the nominal concentratfdheactive substance of the test item. The per-
centage of the target rate of the active substappbed was between 97-103 % for both applications.
Eleven samplings were performed at day -0 DBFA gdagfore first application), day +0 DALA (days
after last application) and at 1, 2, 7, 14, 26,98,140 and 183 days after last application (DALRYr
sampling to 30 cm depth (0 - 25 DALA), a manualecarith PVC cartridges (length 30 cm, inner
diameter 50.4 mm) was used. For sampling to 60 epthd(25 — 180 DALA), an electric rotative corer
with the same cartridges in PVC (length 30 cm, irdiameter 50.4 mm) was used.

During the trial, monthly mean temperatures rangetiveen 3.8°C and 12.9°C, with monthly mean
rainfall of between 55 mm and 213 mm (see TablelB38). The period between the first and second
application was very wet with 171 mm of rainfalllid days. December 2012 was also particularly wet
with +60 % of rainfall compared to the long terneeage. Daily global radiation ranged from a mini-
mum value of 79 J/cn{8 January 2013) to 2549 J/e@0 April 2013). Daily weather data after the
treatments are given in Table B.8.1-38.
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Table B.8.1-38: Daily weather data at Brigné, Nortkrn France in October and November
2012 at a distance of 2 km (rain) and 6 km (tempetare and global radia-
tion) from the trial site

T min (°C) T max (°C) T mean (°C) rain (mm) globalradia-

tion (J/cm?)

10.10.2012 735
(first treatment) 16.2 21.5 17.7 9.0
11.10. 15.1 20.2 16.5 24.0 707
12.10. 9.9 17.5 12.9 0.1 1294
13.10. 9.5 13.3 11.9 34.0 389
14.10. 9.2 12.6 10.3 5.0 461
15.10. 2.8 15.5 9.6 4.1 1171
16.10. 9.9 17.1 12.9 0.6 857
17.10. 11.9 15.1 13.6 21.0 145
18.10. 12.4 15.3 12.9 24.0 265
19.10. 11.6 16.9 13.8 13.0 201
20.10. 10.0 14.1 12.4 34.0 301
21.10. 12.9 16.3 14.7 1.0 286
22.10. 14.3 17.8 154 0.6 407
23.10. 12.8 18.3 14.7 0.1 608
24.10. (second 749
treatment) 12.2 17.0 13.3 0.2

25.10. 10.2 12.9 11.5 0.1 304
26.10. 10.4 12.0 10.5 1.0 144
27.10. 4.2 9.4 6.0 0.5 803
28.10. 0.7 11.2 5.8 0.1 989
29.10. 2.5 12.8 6.6 0.0 787
30.10. 0.3 14.2 6.2 0.1 1007
31.10. -0.7 14.3 7.3 6.3 931
01.11. 6.3 12.3 9.0 6.5 637
02.11. 5.7 14.4 9.5 12.0 455
03.11. 8.5 12.8 9.8 5.3 399
04.11. 5.3 13.3 9.8 3.0 614
05.11. 6.6 13.6 8.2 10.2 723
06.11. 4.1 11.9 6.9 0.3 824
07.11. 2.5 14.9 7.0 0.2 710
08.11. 2.7 10.7 5.8 0.2 514
09.11. 1.6 12.3 7.1 0.3 279
10.11. 8.9 15.0 9.6 0.9 438
11.11. 2.0 12.0 6.0 0.1 772
12.11. 1.9 13.0 7.1 0.1 521
13.11. 4.9 13.0 8.0 0.1 685
14.11. 3.2 7.5 4.8 0.1 331
15.11. 3.7 6.3 5.0 0.1 292

Table B.8.1-39: Monthly weather data from October P12 to April 2013 at a distance of 2

km (rain) and 6 km (temperature) from the trial site
Month Rainfall (mm) T min °C T max °C T mean °C

October 2012 213.0 10.1 16.5 12.9
November 2012 55.3 5.2 11.8 7.9
December 2012 102.3 4.7 10.7 7.4
January 2013 55.0 2.8 7.6 5.0
February 2013 59.9 1.1 7.3 3.8

March 2013 63.6 3.0 10.3 6.3

April 2013 58.9 5.2 14.7 9.9
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No restricted products were applied on the crofsregwithin three years) and during the conduct of
the trial. During 2010 and 2012, the site was Useavheat cultivation and in 2011 for sunflower-cul
tivation.

Analysis

After sampling, specimens were transported togledite for freezing and were kept frozen at <8
until analysis. Twenty replicate cores from theategl plot (5 cores per sub-plot, 4 sub-plots) ahea
time point were segmented into 3 horizons: 0-10 @20 cm and 20-30 cm and the soil horizons
bulked together. Five cores from the control pta@ach time point were bulked together, but thesor
were not segmented into depths. The bulked samyses sieved through a 2 mm mesh in order to
achieve homogeneous samples for analysis. Sub eaiffigplanalysis were then analysed for residues of
beta-cyfluthrin. In summary, aliquots of soil sae®p(10 g) were extracted by shaking twice with ace-
tone for 30 minutes. The combined soil extractsaveeljusted to a known volume and an aliquot (5 mL)
was evaporated to low volume (0.25 mL) to remowedbetone. 1:1 (v/v) methanol/water solution (5
mL) was added to each sample and the samplesigatit with hexane (2 x 2 mL). The combined
hexane extract was evaporated to dryness andseheisl in hexane (1 mL) prior to final analysis by
Gas Chromatography with Mass Selective Detectio@-§&5) in negative chemical ionisation mode
with selected ion monitoring of three ions. The treensitive ion Yz = 207) was used for residue
calculation. The mean procedural recovery generdtieithg the analysis of the samples from the field
was 97.0 % +£11.0 %.

Results

Residues of beta-cyfluthrin measured in the samiptes the study Robinson 2014b are presented in
Table B.8.1-40.

Table B.8.1-40: Residues of beta-cyfluthrin at fiel trial Brigné, N-France
Date of sampling Treated plot Untreated plot
depth cm dry weight residues depth cm dry weight residues
mg/kg mg/kg
before first applica 0-30 <0.01 0-30 <0.01
tion
after second appli- 0-10 0.018 0-30 <0.01
cation =day 0
day 1 0-10 0.020 0-30 <0.01
day 2 0-10 0.012 0-30 <0.01
10-20 <0.01
day 7 0-10 0.010 0-30 <0.01
10-20 <0.01
day 14 0-10 0.015 0-30 <0.01
10-20 <0.01
day 26 0-10 0.007 0-30 <0.01
10-20 <0.01
20-30 <0.01
day 48 0-10 0.005 0-30 <0.01
10-20 <0.01
20-30 <0.01
day 96 0-10 0.003 0-30 <0.01
10-20 <0.01
20-30 <0.01

Limit of quantification = 0.01 mg/kg, Limit of detéon = 0.003 mg/kg

Twenty six days after the second application, tessdvere below LOQ (< 0.007 mg/kg) in the 0-10 cm



-57 - 07.03.2017

beta-cyfluthrin
Volume 3 — B.8 Environmental fate and behaviour

top layer. No residues of beta-cyfluthrin were degd in any of the pre-application or untreated-sam
ples. No residues of beta-cyfluthrin were deteateahy of the 10-20 cm or 20-30 cm soil depths.

Kinetic evaluation
In the study a kinetic fitting is provided on thasis of SFO kinetic model. The computer program

CAKE version 1.3 was used, IRLS optimiser (iteraliyjweweighted least squares). The results aregive
in Table B.8.1-41.

Table B.8.1-41: Kinetic fitting by Robinson 2014b
Parameter | value |  prob.>t | Chterror | DT 50 DT
SFO-kinetic
MO 0.0189 2.78E-06 12.35 23.6 78.6
k 0.002928 0.0021
Comment

The kinetic analysis is not in accordance with FG2006. There is no discussion of kinetic models
and therefore no best-fit model is given. The kinealculations were therefore conducted by the
RMS.

B.8.1.2.3/3 (Robinson 2014c)

Reference Robinson, N. Location Cieza, Spain
Incubation time 49 days
Title Beta-cyfluthrin — field soil Soil silty clay, 0.31 %

Year of execution

Study no.

GLP statement
Guideline

Test substance

Purity
Test system

dissipation on beta-cyfluthrin from
a field trial carried out in Spain
02.04.2014

R-33345

yes

EPA OPPTS850.6100 (terrestrial

fied dissipation);

SETAC 1995: Marc Lynch,

Procedure for assessing the

environmental fate and toxicity of

pesticides;

Sanco/3029/99 rev.4, 2000

Sanco/825/00 rev.8, 2010
Bulldock 25 EC

27.5 + 0.6 g/kg beta-cyfluthrin
field dissipation following 2
applications of 0.8 L/ha Bulldock

Nominal
concentration

Temperature
Moisture

T

Metabolites
Acceptability

organic carbon, pH
8.1

0.8 L/ha Bulldock 25
EC (0.020 kg/ha
beta-cyfluthrin)

field trial
field trial

23.7 days (SFO), not
according to FOCUS
2006

not analysed
acceptable

25 EC (2 x 0.020 kg/ha ai) on bare
soil

Executive Summary

The rate of degradation of beta-cyfluthrin follogitwo applications of 0.8 L/ha Bulldock 25 EC (2 x
20 g/ha as) to bare soil was investigated. Thd fighl was carried out in Cieza, Spain. The ftciai-
prised of one untreated control plot and one péztted with Bulldock 25 EC. The treated plot caesis
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of 4 subplots that were assigned for replicateghttsamplings were performed at day -0 DBFA (days
before first application), day +0 DALA (days aftast application) and at 1, 2, 7, 14, 28 and 4%day
after the last application (DALA). In the treatddtp, dissipation of beta-cyfluthrin was rapid aedi-
dues were below the limit of quantification (< 010@/kg) from the 7 DALA sampling interval onwards
in the 0-10 cm top layer. Deeper layers, i.e. 1@@0and 20-30 cm, were additionally analysed, lout n
residues were found (<0.01 mg/kg).

Materials and Methods
Test material

Identification: Bulldock 25 EC

Active Ingredient: Beta-Cyfluthrin

Type of Formulation: Emulsifiable concentrate (EC)

Purity: Active substance content: 2.752 + 0.057 Ay ar 27.52 + 0.56 g/kg or 24.79 + 0.51 g/L
Storage Conditions: At a dry, cool, well-ventilaggdce, at temperatures below 40 °C.

Reference material (non-radiolabelled)
Identification: Beta-cyfluthrin

Purity: 99.8 %

Storage Conditions: Room temperature

Soils

The location is a representative area in term gp€mwhere Bulldock 25 EC could be used. The soil is
a silty clay (0 — 15 cm depth), organic matter Q&4anic carbon 0.31 %) and a pH 8.1.

Study design
Experimental conditions

The rate of degradation of beta-cyfluthrin follogitwo applications of 0.8 L/ha Bulldock 25 EC (2 x
20 g/ha as) to bare soil was investigated. Thd fighl was carried out in Cieza, Spain. The ftciai-
prised one untreated plot and one plot treated Bufldock 25 EC. The untreated plot was 3 m x 35 m
(105 m?) with 15 subsubplots. Each subsubplot was>32 m (6 m2). The treated plot consisted of 4
replicates of 3 m x 35 m (4 x 105 m2 = 420 m2) hwiib subsubplots. The soil was prepared on 16
August with a subsoiler and a rotary cultivator.

The applications were performed with a motorisegpaack sprayer and a side boom. The boom width
was 3 m and was equipped with ASJ 110 02 flat tazles. Applications were performed on 19 August
2013 and 02 September 2013. Calculations of the diss to be applied were made using the nominal
concentration of active substance of the test ifBne percentage of the target rate of the actite su
stance applied was between 95 and 105 % for bgiicapons. Eight samplings were performed at day
-0 DBFA (days before first application), day +0 DAl(days after last application) and at 1, 2, 7, 14,
28 and 49 days after the last application (DALAJr Eampling to 30 cm depth (0 - 28 DALA), a manual
corer with PVC cartridges (length 30 cm, inner déan 50.4 mm) was used. For sampling to 60 cm
depth (last sampling at 49 DALA), 60 cm long covnath inner diameter of 50.4 mm were used and
subsequently cut in two to provide 0-30 cm and @i®0cores.

During the trial, monthly mean minimum temperatug@sged between 13.5°C and 18°C, and monthly
mean maximum temperatures were between 26.9 t8G2nith monthly rainfall between 1.3 mm and
44.7mm (see Table B.8.1-43). Daily global radiatianged from a minimum value of 72.2 W/m

(7 September 2013) to 308.5 W/m2 (8 August 2013)lyDveather data after application are given in
Table B.8.1-42.
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Table B.8.1-42: Daily weather data in August and $g#ember 2013 at a distance of 6 km
from the trial site Cieza, Spain
T min (°C) T max (°C) rain (mm) global radia
tion (W/n¥)
19.08.2013
(first treat-
ment) 17.7 34.6 0.0 280.0
20.08. 17.0 32.1 0.0 274.8
21.08. 20.3 32.2 0.0 264.1
22.08. 18.0 32.8 0.0 259.1
23.08. 20.0 31.8 0.0 247.0
24.08. 18.8 31.8 0.0 264.5
25.08. 194 31.3 0.0 262.5
26.08. 19.9 29.2 0.0 180.0
27.08. 21.3 30.4 0.0 246.8
28.08. 19.0 28.9 5.7 157.0
29.08. 16.6 25.2 38.2 130.1
30.08. 17.4 25.7 0.8 237.9
31.08. 14.2 28.9 0.0 271.0
01.09. 15.7 28.8 0.0 267.5
02.09. (secong
treatment) 14.7 29.2 0.0 265.8
03.09. 16.1 29.3 0.0 269.3
04.09. 15.7 28.3 0.0 265.2
05.09. 15.3 28.9 0.0 263.0
06.09. 16.8 31.0 0.0 254.6
07.09. 16.2 22.1 2.0 72.2
08.09. 13.8 29.0 0.0 194.4
09.09. 16.4 28.9 2.7 223.2
10.09. 154 28.9 0.2 253.4
11.09. 15.0 27.9 0.0 230.4
12.09. 17.6 28.4 0.0 244.8
13.09. 18.5 27.9 0.0 213.1
14.09. 14.6 27.2 0.0 217.8
15.09. 16.5 32.8 0.0 243.0
Table B.8.1-43: Monthly weather data from August taOctober 2013 at a distance of 6 km
from the trial site Cieza, Spain
Month rainfall (mm) T min °C T max °C
August 2013 44.7 18.0 32.1
September 2013 5.5 15.9 28.9
October 2013 1.3 13.5 26.9

No restricted products had been applied withindlsethree years and during the conduct of thé tria
Analysis

After sampling, specimens were transported frontrilésite to the test site for freezing. The manim
interval between sampling and storage in frozerditmms was 8 hours and 15 minutes. During the
storage, the specimens were kept frozen at tar¢eteoeratures < -18 °C. Twenty replicate cores from
the treated plot (5 cores per sub-plot, 4 sub-phiteach time point were segmented into 3 horizdGns
10 cm, 10-20 cm and 20-30 cm and the soil horibatked together. Five cores from the control plot
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at each time point were bulked together, but theswere not segmented into depths.

The bulked samples were sieved through a 2 mm inestder to achieve homogeneous samples for
analysis. Sub samples for analysis were then agxligs residues of beta-cyfluthrin. In summary; ali
quots of soil samples (10 g) were extracted byisigakvice with acetone for 30 minutes. The combined
soil extracts were adjusted to a known volume andl@uot (5 mL) was evaporated to low volume
(0.25 mL) to remove the acetone. 1:1 (v/v) methavaiker solution (5 mL) was added to each sample
and the samples partitioned with hexane (2 x 2 mhpe combined hexane extract was evaporated to
dryness and re-dissolved in hexane (1 mL) pridirtal analysis by Gas Chromatography with Mass
Selective Detection (GC-MS) in negative chemicalisation mode with selected ion monitoring of
three ions. The most sensitive ianW£ = 207) was used for residue calculation.

The mean procedural recovery generated duringrtlysis of the samples from the field was 88.2 %
+4.1 %.

Results

Residues of beta-cyfluthrin measured in the sanfpbes the study are presented in Table B.8.1-44.

Table B.8.1-44: Residues of beta-cyfluthrin at fiel trial Cieza, Spain
date of sampling treated plot untreated plot
depth cm dry weight resi- depth cm dry weight resi-
dues mg/kg dues mg/kg
before first appli- 0-30 <0.01 0-30 <0.01
cation
after second ap- 0-10 0.020 0-30 <0.01
plication = day O
day 1 0-10 0.018 0-30 <0.01
day 2 0-10 0.010 0-30 <0.01
10 - 20 <0.01
day 7 0-10 0.006 0-30 <0.01
10 - 20 <0.01
day 14 0-10 0.008 0-30 <0.01
10 - 20 <0.01
day 28 0-10 0.0015 0-30 <0.01
10-20 <0.01
20 - 30 <0.01
day 49 0-10 <0.01 0-30 <0.01
10-20 <0.01
20 - 30 <0.01

Limit of quantification = 0.01 mg/kg, Limit of detéon = 0.003 mg/kg

Twenty eight days after the second applicatioridues were below LOD in the 0-10 cm top layer. No
residues of beta-cyfluthrin were detected (< LOMOB mg/kg) in any of the 10-20 cm or 20-30 cm
soil depths. No residues of beta-cyfluthrin werteded (< LOD) in any of the pre-application or un-
treated samples.

Kinetic evaluation
In the study a kinetic fitting is provided on thasis of SFO kinetic model. The computer program

CAKE version 1.3 was used, IRLS optimiser (iteraliyjweweighted least squares). The results aregive
in Table B.8.1-45.
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Table B.8.1-45: Kinetic fitting by Robinson 2014c
Parameter | value |  prob.>t | Chierror | DT s0 DT
SFO-kinetic
MO 0.01794 0.00104 21.8 6.4 21.3
k 0.1084 0.0397
Comment

The kinetic analysis is not in accordance with F22006. There is no discussion of kinetic models

and therefore no best-fit model is given. The kaetcalculation is conducted by the RMS.

B.8.1.2.3/4 (Robinson 2014d)

Reference

Title

Year of execution
Study no.

GLP statement
Guideline

Test substance

Purity
Test system

Robinson, N.

Beta-cyfluthrin — field soil

dissipation on beta-cyfluthrin from

a field trial carried out in Germany
02.04.2014

R-33346

yes

EPA OPPTS850.6100 (terrestrial

fied dissipation);

SETAC 1995: Marc Lynch,

Procedure for assessing the

environmental fate and toxicity of

pesticides;

Sanco/3029/99 rev.4, 2000

Sanco/825/00 rev.8, 2010
Bulldock 25 EC

27.5 + 0.6 g/kg beta-cyfluthrin
field dissipation following 2
applications of 0.8 L/ha Bulldock

Location

Incubation time
Soill

Nominal
concentration

Temperature
Moisture

8T

Metabolites
Acceptability

Cieza, Spain

49 days

silty clay, 0.31 %
organic carbon, pH
8.1

0.8 L/ha Bulldock 25
EC (0.020 kg/ha
beta-cyfluthrin)

field trial
field trial

23.7 days (SFO), not
according to FOCUS
2006

not analysed
acceptable

25 EC (2 x 0.020 kg/ha ai) on bare
soll

Executive Summary

The rate of degradation of beta-cyfluthrin follogitwo applications of 0.8 L/ha Bulldock 25 EC (2 x
20g/ha as) to bare soil was investigated. The fi@dtiwas carried out in Dettelbach-Effeldorf, Suern
Germany. The trial comprised of one untreated cbpilot and one plot treated with Bulldock 25 EC.
The treated plot consisted of 4 subplots that vassegned for replicates. Twelve samplings were per-
formed at day -0 DBFA (days before first applicajicday +0, 1, 2, 7, 13, 28, 48, 89, 146, 180 &1 3
days after last application (DALA). In the treatpldts, dissipation of beta-cyfluthrin was slow and
residues were below the limit of quantification@€1 mg/kg) from the 180 DALA sampling interval
onwards. Deeper layers, i.e. 10 - 20 cm and 20cn@0vere additionally analysed, but no residuegwe
found (< 0.01 mg/kQ).
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Material and Methods

Test material

Identification: Bulldock 25 EC

Active Ingredient: Beta-cyfluthrin

Type of Formulation: Emulsifiable concentrate (EC)

Purity: Active substance content: 2.752 + 0.057 Ay ar 27.52 + 0.56 g/kg or 24.79 + 0.51 g/L
Storage Conditions: At a dry, cool, well-ventilatgece, at temperatures below 40 °C.

Reference material (non-radiolabelled)
Identification: Beta-cyfluthrin

Purity: 99.8 %

Storage Conditions: Room temperature

Soils

The location is a representative area in termapsmwhere Bulldock 25 EC could be used. The soil is
a clay loam, 4.1 % organic matter (2.38 % orgaarban), pH 7.2.

Study design
Experimental conditions

The rate of degradation of beta-cyfluthrin follogitwo applications of 0.8 L/ha Bulldock 25 EC (2 x
20 g ai/ha) to bare soil was investigated. Thelfighl was carried out in Dettelbach-Effeldorf,uio-
ern Germany. The trial comprised one untreatedapidtone plot treated with Bulldock 25 EC. The
untreated plot was 4 m x 42.5 m (170 m2) with Uiassibplots. Each subsubplot was 4 m x 2.5 m (10
m?). The treated plot consisted of 4 replicate®.6fm x 68 m (4 x 170 m? = 680 m?), with 15 subsub-
plots. The soil was prepared as follows: 12 Sep&mltoughing, 20 September harrowing.

The applications were performed with a knapsackysprand a side boom powered by compressed
air. The boom width was 2.5 m and was equipped Agffo Top Airmix 110 015 flat fan nozzles. Ap-
plications were performed on 05 October 2012 an@di@ber 2012. Calculations of the dose rates to
be applied were made using the nominal concentrafi@ctive substance of the test item. The per-
centage of the target rate of active substanceemppias between 98.5 - 107.4 % for both applica-
tions. Twelve samplings were performed at day -0FBBdays before first application), day +0

DALA (days after last application) and at 1, 213, 28, 48, 89, 146, 180 and 362 days after Igdt-ap
cation (DALA). For sampling to 30 cm depth (0 -RBLA), a manual corer with PVC cartridges
(length 30 cm, inner diameter 50.4 mm) was useds&mpling to 60 cm depth (48 — 362 DALA), the
same PVC cartridges (length 30 cm, inner diamedet Bim) were used.

During the trial, monthly mean temperatures rangetgveen -0.75°C and 19.68°C, with monthly mean
rainfall of between 27 mm and 143 mm (see TablelR48). Daily global radiation ranged from a
minimum value of 141 J/cm2 (23 December 2012) @488 J/cm2 (06 June 2013). Daily wether data
in October after treatments are shown in Table1B48.

Table B.8.1-46: Daily weather data in October 2012t a distance of 7.5 km from the trial
site Dettelbach, S-Germany
T min (°C) T max (°C) T mean (°C) rain (mm) gloladiation
(Wh/n¥)
05.10.2012

(first treatment) 5.2 19.8 13.1 0.2 2729.5
06.10. 10.6 20.5 15.2 1.0 2098.0
07.10. 4.2 12.9 9.5 14.4 2847.7
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08.10. 0.3 13.4 6.6 0.0 3206.5
09.10. 5.9 13.8 9.3 3.2 2590.6
10.10. 2.2 12.1 6.7 0.0 3447.1
11.10. 0.3 14.1 7.5 0.0 3773.6
12.10. 5.8 12.5 9.2 7.1 685.2
13.10. 3.8 14.4 8.6 0.1 3158.8
14.10. 5.8 11.4 9.2 0.3 2002.0
15.10. 5.8 10.4 7.8 0.0 509.7
16.10. 0.8 12.8 7.3 0.0 2973.6
17.10. 1.4 19.1 9.7 0.0 2506.7
18.10. 4.5 17.8 10.9 0.0 2849.5
19.10. (second
treatment) 5.8 20.8 11.9 0.0 3051.2
20.10. 5.0 17.8 9.9 0.0 2579.2
21.10. 5.0 11.2 8.0 0.2 1082.6
22.10. 7.6 10.2 8.8 0.0 893.4
23.10. 4.0 11.0 8.9 0.0 801.2
24.10. 5.6 9.2 7.9 0.0 615.2
25.10. 6.4 9.3 7.7 0.0 683.2
26.10. 2.1 7.6 5.1 13.2 995.1
27.10. 0.1 2.1 0.8 6.4 820.6
28.10. -2.8 5.1 0.9 0.0 2758.2
29.10. -5.9 3.1 -1.7 0.1 1385.0
30.10. 1.1 54 3.7 3.2 831.3
31.10. 1.4 11.3 6.0 0.0 2717.7
Table B.8.1-47: Monthly weather data from August toOctober 2013 at a distance of 7.5 km
from the trial site Dettelbach, S-Germany
Month Rainfall (mm) T min °C T max °C T mean (°C)
October 2012 52.0 -5.5 20.0 8.3
November 2012 97.7 -1.5 14.2 5.0
December 2012 101.3 -16.0 13.6 1.8
January 2013 24.4 -7.0 12.5 0.6
February 2013 31.5 -9.5 6.5 -0.8
March 2013 25.3 -12.0 16.8 1.1
April 2013 51.1 -4.9 24.1 9.0
May 2013 142.7 3.5 22.1 11.8
June 2013 60.6 6.5 33.8 16.1
July 2013 69.4 6.6 33.7 19.7
August 2013 97.1 6.2 33.0 17.8
September 2013 57.5 4.4 28.1 13.6
October 2013 63.7 -1.2 22.2 10.2

Five maintenance pesticide applications of Rounditiamax (450 g glyphosate/L) and U 46 M-fluid
(500 g MCPA/L) were performed in accordance wittaelgpractices between 25 October 2012 and 29
August 2013 to discard present weeds and preveneneergences. In 2010, the field site was used for
sugar beet; in 2011 for summer barley and in 2@t2fe cultivation. No restricted products were
applied on the crops before (within three years)) @uring the conduct of the trial.

Analysis

After sampling, specimens were transported todledite for freezing. In all cases, the maximum in
terval between sampling and storage in frozen ¢immdi was less than8 hours. During the storage, the
specimens were kept frozen at targeted temperatw®8 °C. Twenty replicate cores from the treated
plot (5 cores per sub-plot, 4 sub-plots) at eatie fpoint were segmented into 3 horizons: 0 - 101dn,

- 20 cm and 20 - 30 cm and the soil horizons butkegether. Five cores from the control plot at each
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time point were bulked together, but the cores wetesegmented into depths. The bulked samples were
sieved through a 2 mm mesh in order to achieve emeous samples for analysis. Sub samples for
analysis were then analysed for residues of bdtathyin. In summary, aliquots of soil samples ()0
were extracted by shaking twice with acetone fonfd@utes. The combined soil extracts were adjusted
to a known volume and an aliquot (5 mL) was evajeardo low volume (0.25 mL) to remove the
acetone. 1:1 (v/v) methanol/water solution (5 miasvadded to each sample and the samples partitioned
with hexane (2 x 2 mL). The combined hexane extnat evaporated to dryness and re-dissolved in
hexane (1 mL) prior to final analysis by Gas Chrtogeaphy with Mass Selective Detection (GC-MS)
in negative chemical ionisation mode with seleé@bedmonitoring of three ions. The most sensitive io
(m/z=207) was used for residue calculation. The meacegalural recovery generated during the anal-
ysis of the samples from the field was 88.0 % +%.3

Results

Residues of beta-cyfluthrin measured in the sanfpbdes the study are given in Table B.8.1-48.

Table B.8.1-48: Residues of beta-cyfluthrin at fiel trial Dettelbach, S-Germay
Date of sampling Treated plot Untreated plot
depth cm dry weight residues depth cm dry weight residues
mg/kg mg/kg
before first applica 0-30 <0.01 0-30 <0.01
tion
after second appli- 0-10 0.026 0-30 <0.01
cation =day 0
day 1 0-10 0.027 0-30 <0.01
day 2 0-10 0.027 0-30 <0.01
10-20 <0.01
day 7 0-10 0.025 0-30 <0.01
10 - 20 <0.01
day 13 0-10 0.021 0-30 <0.01
10 - 20 <0.01
day 28 0-10 0.012 0-30 <0.01
10-20 <0.01
20 -30 <0.01
day 48 0-10 <0.011 0-30 <0.01
10-20 <0.01
20 - 30 <0.01
day 89 0-10 0.013 0-30 <0.01
10-20 <0.01
20-30 <0.01
day 146 0-10 0.012 0-30 <0.01
10-20 <0.01
20-30 <0.01
day 180 0-10 0.0015 0-30 <0.01
10-20 <0.01
20 -30 <0.01
day 362 0-10 <0.01 0-30 <0.01
10-20 <0.01
20 -30 <0.01

Limit of quantification = 0.01 mg/kg, Limit of detéon = 0.003 mg/kg

At the sampling 180 days after the second apptinatesidues were < LOD) in the 0-10 cm top layer.
No residues of beta-cyfluthrin were detected (< LLOMDO3 mg/kg) in any of the 10-20 cm or 20-30 cm
soil depths. No residues of beta-cyfluthrin wertedid (< LOD) in any of the pre-application or un-
treated samples.



- 65 - 07.03.2017

beta-cyfluthrin
Volume 3 — B.8 Environmental fate and behaviour

Kinetic evaluation

In the study a kinetic fitting is provided on thasis of SFO kinetic model. The computer program
CAKE version 1.3 was used, IRLS optimiser. The tssare given in Table B.8.1-49.

Table B.8.1-49: Kinetic fitting by Robinson 2014d
Parameter | value | prob.>t | Chiror | DTso DTso
SFO-kinetic
MO 0.02534 6.342E-07 16.8 64.9 216
Kk 0.01068 0.00277

Comment

The kinetic analysis is not in accordance with FG2006. No discussion of kinetic models is given.
The kinetic calculations were therefore conductethie RMS.

B.8.1.2.3/5 (Spickermann 2014)

Reference :Spickermann, G
Title . Kinetic evaluation (trigger endpoints) accordind®®@CUS kinetics 2011, soil field
dissipation trials for beta-cyfluthrin (n=5)
Date : 08 April 2014
GLP statement :not relevant
Guideline : not relevant; calculation according FOCUS Kine{2806)
Test substance beta-cyfluthrin
Test system :aerobic degradation - field studies
Summary

Two out of five field studies conducted in Germanyl989 were kinetically re-calculated according
FOCUS 2006. For three out of five field studies tew data points were available and therefore no
kinetic calculation was conducted.

A short summary of the field tests is given in TaBl.8.1-50 and the soil residues are given in Ta-
ble B.8.1-51.

Table B.8.1-50: Field tests conducted in 1989 (sli@ummary), kinetic calculation by
Spickermann 2014
field trial Burscheid, Germany Kleinniedesheim, Gemany
reference Schmidt & Bachlechner 1991a Schmidt & Bachlechrg91b
report no. report no. 0197-89 (registration| report no. 0204-89 (registration
no. BOD-94-00-903) no. BOD-95-50005)
application date 05 May 1989 18 April 1989
test substance FRC4545, Bulldock 25 EC (25| FRCA4545, Bulldock 25 EC (25
g/L beta-cyfluthrin) g/L beta-cyfluthrin)
rate 0.3 L/ha=7.5g/ha as 0.3 L/ha=7.5g/ha as
soil loam soil, pH 5.5-5.6, organic caf- sandy loam soil, pH 7, organic
bon1.5-25% carbon 2.5 %
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Table B.8.1-51: Soil residues of beta-cyfluthrin uesd for kinetic calculation
Burscheid Kleinniedesheim

Time interval Residuesng/kg Time interval Residuesig/kg
day 0 2.6 day 0 5.4
day 14 0.59 day 14 1.7
day 31 0.46 day 30 2.3
day 60 0.2* day 60 0.76

days 117 - 242 <LOD day 90 0.2*

days 120 - 240 <LOD

LOD = limit of detection = 0.4.g/kg
* residue is set to ¥2 LOD

Results

For both field trials FOMC kinetics were found te thhe best-fit models (trigger endpoints). The e
data are summarised in Table B.8.1-52. The flowtcdteps conducted by Spickermann 2014 are given

in Figure B.8.1-2.

Table B.8.1-52; Trigger endpoints for beta-cyfluthin from two field trials conducted in
Germany 1989
Trial Best-fit model Kinetic data chierror DT =0 DT
Burscheid FOMC MO = 2.6 5.16 3.2 59
o=0.633
B =1.594
Kleinniedesheim FOMC MO =5.383 22.3 8.7 125
oa=0.725
B=5.431
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Beta-cyfluthrin
H“:‘t':;“" Model kst Prob> | ylerrort Viruad DT DTy
Bun SFO & SFO 0.08821 0.03348 16.3 acceptable 7.86 26.1
FOMC = =
A ;
% o E
; | “
TR u & - -
= E " .
a=0.633
FOMC - 5.16 d 317 500
p=1594 2) i
£ " el -
E = HE
' - - - 1
[ Y i Tiw )
Conclusions:
#*  SFOis visnally and statistically acceptable though 11—21'1'01"% > 15 %
«  FOMC is visually and statistically acceptable
== FOMC best model 3.2 50,0
Comment: The recommendation of FOCUS kinetics (2011) with a minimum of five
data points could not be met, due to the rapid degradation of beta-cyfluthrin. Since a
visual and statistical reliable fit could be achieved, the endpoint should be considered
acceptable (FOCUS kineties 2011, p. 71).

a) In order to assess the fitted degradation rates as statistically acceptable. Prob > t (1.e. the p-value) shounld be < 0.05

(or < 0.1 with a good visual fit). Since both FOMC parameters a and f are shape parameters rather than

degradation rates. the t-test 1s not used for FOMC.
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Beta-cyfluthrin

r"’:‘f’:;‘““ Model krute Prob>¢ | ylerrort Visual DT, DT
Run SFO SFO 0.04061 0.03579 258 acceptable 171 56.7
& FOMC
2] z
£ 1 -
§ - e
5 . A
Tome (daway
B i — = Torss (dmyn)
=0.725 )
FOMC E _ 5431 = 223 acceptable 8.7 125.0
£ ] £ .
£ 3
H i
£ el
ki [ ]
" g = ,I.lntu.il.ll M L}
(i — - Torma (apu)
FOMC k=1218 0.497
visually DFOFP ky=10.01846 0.1983 223 acceptable 2.67 87.7
and g= 04949 -
statistically ¥ i
better than -E i -
SFO.sofit | £ =
DFOP £ |
L]
[ ST, . aa Tima iy}
Conelusions:
¢«  SFOis visually and statistically acceptable
« FOMC is visnally and statistically acceptable 8.7 125.0
+ DFOP is statistically not acceptable, since k; and k; > 0.05
== FOMC best model

a) In order to assess the fitted degradation rates as statistically acceptable, Prob >t (ie. the p-value) should be < 0.05
{or < 0.1 with a good visval fit). Since both FOMC parameters o and f are shape parameters rather than
degradation rates. the t-test is not used for FOMC.

Figure B.8.1-2: Flowchart steps in kinetic analysisf field trial Burscheid (Spickermann

2014)

Comment

The kinetic calculation by Spickermann 2014 carabeepted. The kinetic data are seen as additional
information for degradation of beta-cyfluthrin afegplication in spring in Germany. The field sesli
by Schmidt & Bachlechner were non-GLP studies.
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Kinetic calculation of field data from the studiesRobinson 2014 (a-d) by RMS

The kinetic calculations in the studies by Robin26t4 a — d were not accepted. Therefore a recalcu-
lation of the field trials from S-France, N-Fran&pain and Germany was conducted by the RMS.

The model fit and the statistical evaluation of theults were carried out with the software KinGui
version 2.2014. For the optimisation of the aldomns, Nonlinear Least Spuares (NLLS) was used.

Table B.8.1-53: Kinetic evalutation of field trialsfrom S-France, N-France, Spain and Ger-
many (Robinson 2014 a-d) by RMS
Kinetic model | Kinetic parame- | p-value t-test Che error DT so DToo
(visual fit) ters
Robinson 2014a : S-France
SFO MO0: 0.012 15.2 74.4 247
(unacceptable) k: 0.00932 0.004
FOMC MO: 0.0134 (no t-test fora 13.9 33.8 1370
(acceptable) a: 0.466 orB)
B:9.843
DFOP MO0: 0.015 10.6 43 255
(acceptable) k1: 0.9525 0.14
k2: 0.00758 0.004
g: 0.3074
HS MO: 0.015 10.9 45 258
(acceptable) k1l:0.1621 0.046
k2: 0.00756 0.006
tp: 2.3
Robinson 2014b: N-France
SFO MO0: 0.0165 17.4 29.7 99
(acceptable) k: 0.0234 0.013
FOMC MO: 0.0167 (no t-test foru 18.4 28.3 118
(acceptable) a: 3.786 orB)
B: 141
DFOP no further testing as FOMC gives no better fit 5O
HS no further testing as FOMC gives no better fit tisdO
Robinson 2014c: Spain
SFO MO0: 0.018 21.7 6.4 21.1
(unacceptable) k: 0.109 0.038
FOMC MO: 0.021 (no t-test for a 18.0 3.3 52
(acceptable) a: 0.687 or B)
B: 1.893
DFOP MO0: 0.021 19.0 2.9 37
(acceptable) k1: 0.565 0.18
k2:0.0398 0.26
g: 0.567
HS MO0: 0.021 17.6 2.4 35.5
(acceptable) k1:0.293 0.09
k2:0.0437 0.26
ty: 3.0
Robinson 2014d: Germany
SFO MO0: 0.025 16.8 64.9 216
(acceptable) k: 0.0107 0.003
FOMC MO: 0.0278 (no t-test foru 14.1 39.1 802
(acceptable) a: 0.605 orB)
B:18.21
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DFOP MO: 0.0279 14.2 35.6 370
(acceptable) k1: 0.0626 0.21
k2: 0.0045 0.21
g: 0.473
HS MO: 0.028 12.9 27.9 359
(acceptable) k1:0.0249 0.04
k2: 0.00485 0.1
th: 28
Results

The results are summarised in Table B.8.1-53.

There is only little difference in visual fits beden the kinetic models tested. Only the visualféits
SFO-kinetics for trials in S-France and Spain aenaot acceptable due to a big error in prediafon
MO value, a non-random pattern in residual-timeg-ploan underestimation of final sampling points.
All the other kinetic models are seen acceptalie.Main reasons to identify a best-fit model aeegh
fore the chi errors and the p-values for the t-tests of k-rates

The kinetic models printed in bold letters are sagbest-fit models to derive trigger endpointstier
particular trial: HS-kinetics for trials in S-Framend Germany, SFO in N-France, FOMC in Spain.
A quite fast degradation can be seen in Spaind®B.3 days, DJo= 52 days) and N-France (BE
29.7 days, DJo= 99 days). The overall-d in S-France and Germany is 45 days and 27.9 deys,
spectively, the DJo258 days and 359 days. Due to the very early baak(, = 2.3 days) in S-France,
the trial in Germany represents the worst casdégradation of beta-cyfluthrin in the field.

No temperature or temperature-moisture normaligasgorovided for the field trials. Therefore only
trigger endpoints can be derived.

The modelled and measured data of beta-cyflutksidues and the residuals are given as graphiatoutp
of KinGUI in Figure B.8.1-3 to Figure B.8.1-16.
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Measured & Predicted Residues vs. Time
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Figure B.8.1-3: SFO-kinetic for degradation of betacyfluthrin in field trial in S-France
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Measured & Predicted Residues vs. Time
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Figure B.8.1-4: FOMC-kinetic for degradation of bea-cyfluthrin in field trial in S-France
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Figure B.8.1-5: DFOP-kinetic for degradation of bea-cyfluthrin in field trial in S-France
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Figure B.8.1-6: HS-kinetic for degradation of betaeyfluthrin infield trial in S-France
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Figure B.8.1-7: SFO-kinetic for degradation of betacyfluthrin in field trial in N-France
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Figure B.8.1-8: FOMC-kinetic for degradation of beta-cyfluthrin in field trial in N-France
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Figure B.8.1-9: SFO-kinetic for degradation of betecyfluthrin in field trial in Spain
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Figure B.8.1-10:

FOMC-kinetic for degradation of bea-cyfluthrin in field trial in Spain
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DFOP-kinetic for degradation of b&-cyfluthrin in field tial in Spain
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Figure B.8.1-12: HS-kinetic for degradation of betecyfluthrin in field trial in Spain
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Figure B.8.1-13:

SFO-kinetic for degradation of bed-cyfluthrin in field trial in Germany
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Figure B.8.1-14:

FOMC-kinetic for degradation of beéa-cyfluthrin in field trial in Germany
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Figure B.8.1-15: DFOP-kinetic for degradation of b&a-cyfluthrin in field trial in Germany
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HS-kinetic for degradation of betecyfluthrin in field trial in Germany
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B.8.1.3

B.8.1.3.1

Adsorption of cyfluthrin was characterised in omd 8y Gronberg 1987. In the study by Burhenne
1996, adsorption and desorption of cyfluthrin wiaaracterised in four soils. The studies were evatla

Adsorption to and desorption from soil

Adsorption and desorption of active substance

in the monograph from 01 October 1996 and the adldweri from 07 May 2002.

As a summary of these two studies the soil charatitss are given in Table B.8.1-54 and results are

given in Table B.8.1-55 The means afdfd Ko given in Table B.8.1-55 are the arithmetic medhs
geometric mean is 1216 foryEnd 104491 for kK .

Table B.8.1-54: Characteristics of test soils usddr study of adsorption
Study: Gronberg 1987 Burhenne 1996
Sail: greenhouse soll Laacher Borstel Howe Sable-
Hof (Mon- (Ger- (Indi- 91 (Ili-
heim, Ger- many) ana, nois,
many) USA) USA)
particle size %
sand 66 36.9 77.9 65.7 35
silt 32 51.1 18.5 26.4 36
clay 12.0 3.6 7.9 29
texture sandy loam silt loam loamy sahd loamy clay
sand loam
organic carbon 1.26 0.9 0.69 1.12 2.44
max. water holding capacity g/100 14.0 - 34.3 -
g
pH (0.01 M CaG) 5.1 7.3 6.0 6.7 -
pH (H:0) 8.1 5.9 6.7 6.5
cation exchange capacity 17 - 5.0 10 27.7
meq/100g
bulk density g/cr# 2.6 - 2.58 2.53 1.08
Table B.8.1-55: Adsorptions- and desorptions dataof cyfluthrin
study Gronberg Burhenne 1996
1987
soil greenhouse| Laacher Hof Borstel Howe Sable-91
soil silt loam loamy sand | loamy sand | clay loam
sandy loam
organic car- 1.26 0.9 0.69 1.12 244
bon %
Test sub- [phenyl- [phenyl+4C]cyfluthrin, 5.9ug/L
stance and HCleyfluth-
nominal con- | rin, 1 ug/L
centration
soil-solution 1:5 1:20
ratio
mean
K gadsorption| sample A: 1116 1244 1321 1793 1257
mL/g 1063
sample B:
735
sample C:
633
mean: 810
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K ocadsorp- 64286 124000 180290 117946 73484 112000
tion mL/g

k sdesorption - 1448 974 1307 1705 1359
mL/g

K ocdesorp- - 160889 141159 116696 69877 122155
tion mL/g

The water solubility of cyfluthrin is low (about|8)/L) and the sorption to soil is high, therefore no
Freundlich isotherms was determined and the digtdb coefficients K at one concentration were

determined. For adsorption to five soils an aritiemean ki ocof 112000 mL/g was calculated, and
for desorption from four soils an arithmetic meandof 122155 mL/g.

Comment

Both studies were conducted with cyfluthrin as segistance in one concentration. The study by Bur-
henne 1996 was conducted according to GLP stand@hgsstudy by Gronberg 1987 is a non-GLP
study. It is obvious that the test substance alssegby strong to all soils tested. The RMS caneet s
that a new study using a batch equilibrium methambeding to new guideline or including a certifica-
tion of GLP will provide any relevant informationherefore no new studies are required.

B.8.1.3.2 Adsorption and desorption of of metabolite FPB-acid= AEF105561)
Two new studies (Oddy&Brett 2005 and Hiler 2013ah available.

B.8.1.3.2/1 (Oddy&Brett 2005)

Reference : Oddy, A. and Brett, R. Incubation time 2 hours
Title : [*C]-AE F105561: adsorption to Soils 5 soils from USA
and desorption from five soils and Germany
Report no. CX/05/054
Date of execution :5 December 2005 Nominal 0.005, 0.01, 0.05,
concentration 0.1 and 0.5 mg/L
GLP statement :Yes Temperature :20 °C
Guideline . OECD 106 (2000) Moisture not relevant
US EPA 163-1

PMRA Environm.Chem. Fate
Guidelines for registration of
pesticides in Canada 1987

Test substance [*C]-AE F105561 Kf/Kfoc, 1/n : see results
Purity : Radiochemical purity 99 %. :
Test system :adsorption/desorption study Acceptability . acceptable
(standard batch equilibrium
method)

Executive Summary

The adsorption/desorption of'C]FPB-acid (AE F105561 = COE 538/78) was investigdh a batch
equilibrium experiment using 2 US soils and 3 Genynsoils (pH range of 5.3 to 6.5). The adsorption
of [*C]FPB-acid was tested at concentrations of appratéiy 0.5, 0.1, 0.05, 0.01 and 0.005 mg/L in
0.01 M Cadl in the dark and at 20 * 2 °C. Different soil/s@utratios were used. The amount of the
applied test material adsorbed in soils ranged 2&r8 % to 82.0 %. The calculated Freundlich adsorp
tion constants Kranged from 0.65 to 1.80 mL/g, with correspondaagorption constants (Koc ads
values) ranging from 39 to 123 mL/g for the fivettsoils (arithmetic mean 73 mL/g). The Freundlich
exponents, 1/n, displayed a degree of nonlinearigfl five soils tested with values ranging fron6@

to 0.75. The Freundlich desorption coefficient isvalues ranged from 0.89 to 2.32 mL/g with corre-
sponding desorption KF,oc des values ranging frdnio5232 mL/g for the five test soils (arithmetic
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mean 106 mL/g). The overall material balances ftoensupernatants after adsorption, desorption, sol-
vent extraction and the combustion of the remaisivifs were determined and ranged from 91 to 99 %
of applied radioactivity (AR).

Materials and methods

Test material (radiolabelled)

Identification: [C]-AE F105561 (FPB-acid)
Description: Solid

Specific Radioactivity: 9.02 MBg/mg
Radiochemical Purity: 99 %

Storage: < -15 °C in the dark

Test material (non-radiolabelled)
Identification: AE F105561
Description: White needles
Purity: > 94 %

Expiry date: 19 April 2007

Soils

Five agricultural soils (top 20 cm for all soilsgme used for the study. On reception at the laborat
the soils were stored in the dark at a temperatfiedout 4 °C. The moisture content of each sos wa
determined prior to use in the study by comparimggivs of soil before and after oven-drying. The
characteristics of the test soils is given in Tdhi&.1-56.

Table B.8.1-56: Characteristics of test soils usddr study of adsorption of metabolite FPB-
acid

Soil 05/012 Pikeville| 05/013 05/017 05/018 05/019

North Carolina | Stanley | Hoéfchen, | Laacher | Wurmwiese,

USA USA Germany | Hof, Ger- Germany
many
particle size %
sand (50 — 2000m) 68 36 11.6 72.6 47.3
silt (2 — 50pum) 20 36 70.5 17.5 36.9
clay (< 2um) 12 28 17.9 9.9 15.8
texture (USDA) sandy loam clay loa silt loam sand) loam
loam
organic carbon 1.0 2.1 2.07 1.64 2.08
organic matter 1.7 3.6 3.56 2.82 3.58
water holding capacity g/100 g
pF 0.05 (max.) - - 57.1 43.6 54.1
pF 2.0 (0.1 bar 17.7 52.8 - - -

pH (0.01 M CaG) 5.3 5.7 6.5 6.1 5.6
pH (H.0) 6.1 6.4 7.24 6.8 6.4
cation exchange capacity 5.4 23.6 12.8 7.3 9.6
meq/100g
bulk density g/crh 1.45 1.13 1.09 1.15 1.1

Description of analytical procedures

The concentration of {C]FPB-acid in the adsorption and desorption sohgtimas determined by LSC.
Following desorption, the soils were extractedn@es with acetonitrile/water solution (4:1 v/v). The
concentrations in the extracts were measured by Ra@ioactivity in residual soil samples was deter-
mined by combustion followed by LSC. The limit afaptification (LOQ) for LSC was 0.000Q@/g.
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Selected supernatants and extracts from the prelipiexperiments were chromatographic analysed
using HPLC coupled with an UV aitC-detector in order to confirm the stability of tiest substance

in the test system. The limit of quantification vemgial to 0.003 % of the applied amount at the nami
0.5 mg/L level.

Results and discussion

The adsorbed and desorbed amount@f]FPB-acid at each concentration is provided ic@etage
of applied radioactivity (% AR, mean of two replieg) in Table B.8.1-57 and Table B.8.1-58.

Table B.8.1-57: Adsorption data of metabolite FPB-@id (mean of 2 replicates)
Concentration Soil (mg/kg) |  Solution (mg/L) | Ka* | % Adsorbed
Pikeville (soil : solution ratio 1 : 5)
0.5 mg/L 0.627 0.404 1.55 23.5
0.1 mg/L 0.170 0.073 2.33 315
0.05 mg/L 0.101 0.033 3.06 37.9
0.01 mg/L 0.023 0.006 3.83 45.4
0.005 mg/L 0.014 0.002 7.00 53.6
Stanley (soil : solution ratio 1 : 10)
0.5 mg/L 1.213 0.413 2.94 22.7
0.1 mg/L 0.331 0.075 4.41 30.7
0.05 mg/L 0.212 0.032 6.63 40.1
0.01 mg/L 0.065 0.004 16.25 63.4
0.005 mg/L 0.037 0.001 37.00 72.4
Hoéfchen (soil : solution ratio 1 : 5)
0.5 mg/L 0.737 0.384 1.92 27.5
0.1 mg/L 0.188 0.070 2.69 34.8
0.05 mg/L 0.104 0.032 3.25 39.0
0.01 mg/L 0.034 0.003 11.33 68.7
0.005 mg/L 0.020 0.001 20.00 78.2
Laacher Hof (soil : solution ratio 1 : 3)
0.5 mg/L 0.352 0.419 0.84 21.9
0.1 mg/L 0.096 0.076 1.26 29.7
0.05 mg/L 0.055 0.036 1.53 34.4
0.01 mg/L 0.013 0.006 2.17 42.9
0.005 mg/L 0.008 0.002 4.00 54.5
Wurmwiese (soil : solution ratio 1 : 5)
0.5 mg/L 0.839 0.362 2.32 314
0.1 mg/L 0.232 0.061 3.80 42.9
0.05 mg/L 0.137 0.025 5.48 51.8
0.01 mg/L 0.038 0.003 12.67 73.3
0.005 mg/L 0.021 0.001 21.00 82.0

* K4 calculated by RMS from mean values: ¥[soil (mg/kg)] / [solution (mg/L)]

Table B.8.1-58: Desorption data of metabolite FPBeid
Soil % AR desorbed
0.5 mg/L 0.1 mg/L 0.05 mg/L 0.01 mg/L 0.005 mg/L
Pikeville 67.8 41.8 37.3 31.7 27.5
Stanley 74.3 42.2 33.5 18.1 15.6
Hofchen 72.5 38.2 35.5 16.9 13.6
Laacher Hof 75.7 45.4 40.1 34.3 24.7
Wurmwiese 69.0 36.6 39.1 17.2 13.5

Adsorption coefficients (i ) ranged from 0.65 to 1.80 with corresponding gotbon constants (Kc
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values) ranging from 39 to 123 for the five testss®esorption coefficient K¢es ranged from 0.89 to

2.32 with corresponding desorption constantsc(isvalues) ranging from 54 to 232 for the five test
soils. Individual results are given in Table B.84.-

Table B.8.1-59: Freundlich adsorption/desorption dta of metabolite FPB-acid
Sail % oc Adsorption Desorption
KEe 1/n K Foc K F des 1/n K F oc des
Pikeville 1.0 1.23 0.749 123 2.32 0.77 232
Stanley 2.1 1.80 0.60 86 2.13 0.571 101
Hofchen 2.07 1.03 0.595 50 1.22 0.584 59
Laacher Hof 1.64 0.65 0.733 39 0.89 0.710 54
Wurmwiese 2.08 1.39 0.609 67 1.76 0.609 85

oc : organic carbon

Mass balance

The overall recovery expressed as percentage tédppdioactivity after adsorption and desorption
the definitive study was in the range of 91.0 tc19%.

Transformation of parent compound

For periods longer than 6 hours it was not possibl#gemonstrate a satisfactory parental mass balanc
due to lower extractability and a degree of indiighdf FPB-acid. In order to ensure the stabitifythe
test item an adsorption equilibrium time of 2 howes used in the main study. Therefore the deteunin

KF,OC ads represent a lower limit, due to the nesgsrestriction on the adsorption period usedhén t
study.

Conclusions

The Kq values in Table B.8.1-57 clearly reflect an inseaf adsorption at lower dose rates in all three

soils. The Freundlich exponent is 0.657 (mean &)rend therefore at the lower end of the general
range of 0.7 — 1.0. The study is acceptable.

B.8.1.3.2/2 (Hiler 2013d)

Reference : Hiler, Tammy Incubation time 48 hours
Title . Soil adsorption/desorption of'C]- Soils 3 soils from USA
FPB acid by the batch equilibrium
methods
Report no. 2381W-1
Date of execution :1 October 2013 Nominal 0.01, 0.05, 0.11 and
concentration 0.54 and 1.05 mg/L
GLP statement :Yes Temperature 20 °C
Guideline : OECD 106 (2000) Moisture not relevant
US EPA OCSPPP 835.1230
Test substance [*C]FPB-acid Kf/Kfoc, 1/n : see results
Purity : Radiochemical purity > 99 %. :
Test system :adsorption/desorption study Acceptability . acceptable
(standard batch equilibrium
method)

Executive Summary

The adsorption/desorption of FPB-acid was investigian a batch equilibrium experiment using 3 US
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soils. The adsorption phase of the study was chaig with radiolabelled FPB-acid at concentrations
of approximately 1.0, 0.5, 0.1, 0.05 and 0.01 naj/R0 °C for 48 hours for all soils. Different gsd-
lution ratios were used. The desorption phaseabthdy was carried out for 48 hours with fresti0.0
M CaCZ% applied to pre-adsorbed soil. Adsorption coeffitsg Kr agsvalues) ranged from 0.62 to 14.42
mL/g with corresponding adsorption constants (¢ assvalues) ranging from 124 to 424 mL/g for the
three test soils. The arithmetic mean of the Kdoesmwas 241 mL/g. The Freundlich exponents, 1/n,
ranged from 0.56 to 0.80. The Freundlich desorptmefficient K gesvalue for soil North Dakota was
22.6 mL/g with a corresponding desorptiore K desvalue of 665 mL/g. No desorption values were
calculated for the California or lllinois soils dteethe fact that no desorption occurred (adsonptias
considered irreversible in these soils).

For the definitive study, the overall mass balaiotal recovery ranged from 89.9 % to 106.5 %, ekcep
for the soil lllinois at 0.01 mg/L, which average8.3 %.

Materials and methods

Test material (radiolabelled)
Identification: [Phenoxy-UL*#C]FPB-acid
Specific Radioactivity: 9.02 MBg/mg
Radiochemical purity: > 99

Reference material (non-radiolabelled)
Identification: FPB acid

Purity: 99.6 %

Expiry date: 23 March 2016

Soils

Three agricultural soils were used for the study (Fable B.8.1-60).The soils were stored eitheigref
erated at ~ 4 °C or at room temperature upon reatife laboratory in plastic bags open to aiiorPr
to use in the study, the soils were passed thraujimm sieve and the sieved soils were storedastipl
bags.

Table B.8.1-60: Characteristics of test soils usddr study of adsorption of metabolite FPB-
acid
Soil: North Dakota Grand California, lllinois, Clin-
Forks County, USA Madera, USA ton County
particle size %
sand (50 — 2000m) 58 63 15
silt (2 — 50um) 14 22 60
clay (< 2um) 28 15 25
texture (USDA) sandy clay loam sandy loam silt loam
organic carbon 3.4 0.52 1.04
organic matter 5.9 0.89 1.8
water holding capacity g/100 g 0.1 bar 37.1 14.6 .930
pH (0.01 M CaG)) 4.9 7.1 5.5
cation exchange capacity meq/100g 19.0 9.9 11.6
bulk density g/cr 0.94 1.19 1.03
Study design

Experimental conditions

The test systems were maintained at a temperat@@ & throughout the study. Dose solutions were

prepared using aliquots of #]FPB-acid stock solution in acetonitrile. The esjive aliquots were
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evaporated to dryness and the remainder was dilntdd1 M CaGl to obtain dose solutions at the
required concentrations. The following concentragiovere tested in the definitive test: 0.01, 00051,
0.54 and 1.05 mg/L.

Data from a preliminary study indicated an adsorptiange of 20 to 80 % using a 1:10 soil to sotutio
ratio (2 g soil : 20 mL aqueous solution) for 9ddrth Dakota, a 1:1 soil to solution ratio (5 glsd
mL aqueous solution) for soil California and a 4 to solution ratio (5 g soil : 10 mL aqueoususo
tion) for soil lllinois. Based on the results frafme preliminary study, the equilibration time fovet
adsorption and desorption cycles was 48 hourseosisply.

To determine the adsorption and desorption isothetime soil aliquots were pre-equilibrated overhigh
by shaking with the necessary volume of 0.01 M gaGlution (in duplicate). Thereafter, appropriate
volumes of the dose solutions were added and mipkess were shaken for 48 hours on a rocker basket
for the adsorption phase. Then, the test samples eemtrifuged. Supernatants were aliquoted far rad
oassay by LSC. The volume of the adsorption solutias determined gravimetrically by weighing the
containers immediately after dosing and after ditim.

The desorption phase was performed on the remasaihdollowing removal of the adsorption super-
natant, with the addition of 0.01 M CaG@blution equivalent to the volume removed durlmgadsorp-
tion phase. Following desorption equilibrium (a##&hours of shaking), the supernatants were dedant
following centrifugation and aliquoted for radioagsThe amount of desorption solution remaining in
the soil pellet was determined by weighing eacle tafber decanting the desorption solutions.

Following desorption, both replicates of the 0.0D110 mg/L samples (ND and IL soils), and the 0.01
mg/L samples (CA soil) were extracted with acetofed1 M HCI (9:1, v/v) followed by shaking for

60 minutes. Following centrifugation the supernttavere decanted and the extraction procedure was
repeated an additional two times. Volumes of comtbiextracts were measured and triplicate aliquots
(1 mL) were taken for radioassay by LSC. At least ceplicate of the adsorption and desorption solu-
tions from the 1 mg/L samples as well as one sdibet replicate were analysed by HPLC with radi-
odetection.

Description of analytical procedures

The concentration off{C]JFPB-acid in adsorption and desorption solutiomsvall as in soil extracts
was determined by LSC. Radioactivity in residudl samples was determined by combustion followed
by LSC. The limit of detection for LSC was 0.0008/imin adsorption and desorption solutions and
0.001 ppm for the combusted soil samples. Supersatand extracts were chromatographically ana-
lysed using HPLC coupled with an UV atf@detector in order to confirm the stability of F@Bid in

the test systems. For radiodetection, the limgudntification for a single peak was about 1 % Bf A

Results and discussion

The adsorbed amount of FPB-acid at each concenirtiprovided in percentage of applied radiocar-
bon (% AR) in Table B.8.1-61.

The results from Freundlich isotherm experimengsgiven in Table B.8.1-62. Adsorption coefficients
(K p) ranged from 0.62 to 14.42 with corresponding gatsan constants (i oc) ranging from 124 to
424 for the three test soils. The Freundlich dasmmoefficient Kr gesfor soil North Dakota was 22.6
with a corresponding desorptiondsc qes Value of 665. Desorption values were not calcdldioe the
California or lllinois soils due to the fact that desorption occurred (adsorption was considered ir
versible in these soils).

Mass balance

The overall mass balance total recovery ranged 88r@ % to 106.5 %, except for the soil lllinoisat
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dose rate of 0.01 mg/L, which averaged 83.3 %.
Transformation of parent compound
[*“C]FPB-acid was stable in the control solution (nd present) for the duration of the equilibration

period of 48 hours }{C]FPB-acid was also stable in all adsorption sohgj desorption solutions and
soil extracts.

Table B.8.1-61: Mass balance and adsorption of meialite FPB-acid on soil
Dose rate Replicate Mass balance (% applied radioactivity)
(ng/mL) % AR in solution % AR in solution % AR in Total
(ads test) (desorption test) soil recovery
North Dekota soil (soil-solution ratio 1 : 10)
0.01 A 6.6 2.7 87.4 96.7
B 6.7 25 96.4 105.6
0.05 A 7.9 3.5 95.1 106.5
B 8.2 3.7 89.3 101.2
0.11 A 10.5 4.3 87.4 102.2
B 8.8 3.3 88.7 100.8
0.54 A 26.9 11 53.4 91.3
B 27.9 10.9 52.8 91.6
1.05 A 33 14.9 47.5 95.4
B 34.3 14.8 46.4 95.5
California soil (soil-solution ratio 1 : 1)
0.01 A 25.5 8.9 55.5 89.9
B 24.1 8.4 56.5 89.0
0.05 A 35.8 14.6 39.9 90.3
B 37.0 15.4 37.8 90.2
0.11 A 37.5 16.3 38.3 92.1
B 39.1 16.6 41.1 96.8
0.54 A 45.9 20.6 32.4 98.9
B 46.0 20.7 32.8 99.5
1.05 A 50.5 21.2 29.6 101.3
B 49.7 214 31.1 102.2
llinois soil (soil-solution ratio 1 : 2)
0.01 A 3.6 1.2 78.5 83.3
B 3.6 1.3 78.4 83.3
0.05 A 6.3 1.6 82.3 90.2
B 7.0 1.6 83.4 92.0
0.11 A 11.7 1.8 77.6 91.1
B 11.8 1.8 81.5 95.1
0.54 A 34.9 10.0 47.8 92.7
B 35.2 9.2 48 92.4
1.05 A 41.3 12.9 10.8 65.0
B 41.4 12.9 41.2 95.5
Table B.8.1-62: Equilibrium concentrations of metalblite FPB-acid in solution and on soil
(mean of 2 replicates)
Dose Adsorption Desorption
rate solution | soil ng/g Kad KFr K Foc 1/n Kr KFroc | 1/n
(rg/mL) | pg/mL
North Dekota soil (organic carbon 3.4 %)
0.01 0.0007 0.0932] 133.14 14.42 424 0.6636 22.61 5 660.6212
0.05 0.0045 0.4599 102.7
0.11 0.0103 0.8730 84.74
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0.54 0.1569 3.9120 24.93
1.05 0.3723 6.9365 18.6
California soil (organic carbon 0.5 %)

0.01 0.0038 0.0076 2.00 0.62 124 0.7991 no desorpiicured from
0.05 0.0301 0.0348 1.16 these soils

0.11 0.0629 0.0667 1.06

0.54 0.3783 0.2915 0.77

1.05 0.7885 0.5220 0.66

lllinois soil (organic carbon 1.0 %)

0.01 0.0004 0.0194 48.5 1.76 176 0.5605 no desorpiicured from
0.05 0.0041 0.0944 23.02 these soils

0.11 0.0140 0.1714 12.24

0.54 0.2279 0.7014 3.08

1.05 0.5202 1.2241 2.35

Comment

The Kq values in Table B.8.1-62 clearly reflect an inseaf adsorption at lower dose rates in all three
soils. The Freundlich exponent is 0.674 (mean &)rand therefore at the lower end of the general
range of 0.7 — 1.0. The study is acceptable.

Comment on pH-dependency of adsorption of metabokt FPB-acid

Six out of eight soils from both studies (h = 8yena pH(CaC)-range between 5.3 and 6.5. The
adsorption in the pH-ranges above or below thagegarannot be well understood because there is only
one slightly alkaline soil (pH 7.1) and one veridasoil (pH 4.9) from the study by Hiler 2013d. Pés
these restrictions a pH-dependency can be assuatldds K; and Ko : There is a slight increase of
adsorption with decreasing pH between pH 6.5 andb@d A strong decrease below pH 5.3 can be
assumed but is very uncertain due to only one &eit soil.

As a consequence, the RMS proposes to calculatee¢he of soils pH 6.1 — 7.1 (geomea: K 106,

n = 3) which represents adsorption in slightly sand neutral soils and the mean of soils pH 5.37/- 5
(geomean k.= 62, n = 4) which represents all acid and verd acils pH < 6.1. The adsorption data
of the very acid soil North Dakota (pH 4.9) aregwsed not to use in modelling or for trigger endpoi
due to high uncertainty.

B.8.1.3.3 Adsorption of metabolite DCVA (= permethrin acid)

The study bySlangen 1999vas evaluated in the addendum dated 07 May 20@2toonograph. A
short summary of characteristics of soils and efrigsults is given in Table B.8.1-63. The study was
evaluated in the addendum to be acceptable.

Table B.8.1-63: Characteristics of soils and reswdton adsorption of metabolite DCVA on
soils (short summary)
Sail Speyer 2.1 Cranfield 115 Cranfield 230
texture (USDA) sand clay loam sandy loam
particle size %
sand (53 — 2000m) 89.5 45 71.1
silt (2 — 53um) 8.0 23 18.9
clay (< 2um) 2.5 32 10
organic carbon 0.59 1.6 0.8
organic matter 1.02 2.76 1.4
pH (water) 6.9 8.1 5.1
pH (CaC}) 6.0 7.5 4.3
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cation exchange capacity 4 25.9 10.6
meq/100g
soil-solution ratio 1:1

dose ratey(g/mL) 0.04,0.1,0.5,1.0

K F ads 0.184 0.224 2.893

K F oc ads 31.05 13.95 356.15

1/n 0.884 0.871 0.957

K F des 0.676 0.498 5.678

K F oc des 114.19 31.11 699.17

A new studyon adsorption of metabolite DCVA (= BCS-AA53389) Hein & D’Ambrosio 2013 is
available.

B.8.1.3.3/1 (Hein & Dambrosio 2013)

Reference : Hein, Werner and D’Ambrosio, Incubation time 24 hours
Anja

Title . [cyclopropane-14C]-BCS- Soils 5 soils from
AA53389: adsorption/desorption in Germany
five different soils

Report no. AS251

Date of execution :4 April 2013 Nominal 0.01, 0.03, 0.1 and

concentration 0.3 and 1.0 mg/L

GLP statement :Yes Temperature 20 °C

Guideline . OECD 106 (2000) Moisture not relevant
US EPA OPPTS 835.1230

Test substance [*“C] BCS-AA53389 (= DCVA, Kf/Kfoc, 1/n . see results
permetric acid)

Purity . Radiochemical purity > 99 %. :

Test system :adsorption/desorption study Acceptability . acceptable
(standard batch equilibrium
method)

Executive Summary

The adsorption/desorption characteristics of [gyadpane-1*C]DCVA (permethric acid) were studied
in five soils with a pH range of 5.1 to 7.3 usiragdh equilibrium experiments. The adsorption pluse
the study was carried out over 24 hours in the dag0 °C + 2 °C. Air-dried soil was pre-equilibaet
and thereafter [cyclopropane*®Z]DCVA was applied at nominal concentrations 0f0]1.0.30, 0.10,
0.03, and 0.01 mg/L. The equilibration solutiondus&s 0.01 M aqueous CaQWith 50 mg/L HgCl

in soil Dollendorf). The soil-solution ratio was21(1:1 for Héfchen and Laacher Hof). For the desorp
tion phase soils were supplied with fresh 0.01 Meagus CaGlsolution (soil Dollendorf addition of 50
mg/L HgCh) and shaken for 24 hours. In the definitive adsomptest 32.2 - 65.4 % of DCVA was
adsorbed to soils. The calculated adsorption cotske as0f the Freundlich isotherms for the five test
soils ranged from 0.4 to 1.9. The Freundlich expts&/n were in the range of 0.7429 to 0.8878indi
cating that the concentration of the test itemadfdct the adsorption behaviour. The normalisedd@,
ads values ranged from 9.0 to 74.3 (meast ads: 37.9 mL/g). At the end of one adsorption amel
desorption phase 1.7 - 39.5 % of the initially aded amount were desorbed from soils. The mean
desorption Kr des ranged from 0.5 — 2.1 mL/g and the normaliéest des ranged from 12.0 — 82.4
mL/g and were 1.10 — 1.33 times higher than thdsaied for adsorption phase. The overall material
balance for all concentrations for individual speens was in the range of 85.2 - 105.0 % of theieghpl
radioactivity.
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Material and methods

Test material (radiolabelled)

Identification: [cyclopropane-}C]BCS-AA53389 (DCVA or permethric acid)
Description: Solid, dried in vacuo

Specific Radioactivity: 3.22 MBg/mg (87 &Li/mg)

Radiochemical Purity: > 99 % (sum of isomers) byCTL

Chemical Purity: > 98 % (sum of isomers) by HPLC

Storage conditionss -18 °C

Reference material (non-radiolabelled)
Identification: FCR1272-trans-permethric acid
Content: 98.1 %

Expiry date: 02 June 2017

Reference material (non-radiolabelled)
Identification: FCR1272-cis-permethric acid
Content: 99.8 %

Expiry date: 27 May 2017

Soils

Five test soils from Germany were used within gtigly, chosen to cover a representative rangelin so
physico-chemical properties. After collection (0-@0) all soils were air-dried and sieved (2 mm). At
the test facility, the soils were stored in plastoitainers at 1 — 10 °C for up to 637 days. Thestuee
content of each soil was determined prior to usthénstudy by comparing weights of soil before and
after airdrying. The characteristics of the salgiven in Table B.8.1-64.

Table B.8.1-64: Characteristics of test soils usddr study of adsorption of metabolite
DCVA
Soil Wurmwiese, | Hofchen, | Dollendorf, Laacher | Hanscheider
Germany Germany | Germany Hof, Hof, Germay
Germany
texture (USDA) sandy loam silt loan loam loamy  silt loam
sand
particle size %
sand (50 — 2000m) 57 27 37 77 31
silt (2 — 50um) 30 60 40 16 54
clay (< 2um) 13 13 23 7 15
pH (water) 5.4 6.5 7.5 6.2 5.5
pH (CaC}) 5.1 6.3 7.3 5.9 5.2
organic carbon % 2.0 2.9 4.4 2.0 2.9
organic matter 5 3.44 4.99 7.57 3.44 4.99
cation exchange capacity 10.3 12.9 19.2 9.3 10.0
meq/100g
Study design

Experimental conditions

The test systems were maintained in the dark aadeanperature of 20 £ 2 °C. The pH of the equilib-
rium solutions (0.01 M Caglwith or without 50 ppm HgG) during this study was found to be in the
range of 6.2 to 6.9. A stock solution of [cyclopanp-11*C]DCVA was prepared in acetonitrile. For
preparation of the respective application soluti@hsjuots were pipetted in an appropriate flaghe T
solvent was evaporated and the flasks were filfedith equilibration solution (0.01 M Ca£hddition
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of 50 ppm Hgdl for soil Dollendorf). The concentrations of thettsubstance were 1, 0.3, 0.1, 0.03 and
0.01 mg/L. Based on the results of the prelimirtasfing, the selected soil:solution ratio for tledimt

itive test was 1:2 for soils Wurmwiese, Dollendanid Hanscheider Hof and 1:1 for the soils Hofchen
and Laacher Hof. Duplicate tubes with soil and sofuwere mixed for 24 hours on a mechanical over-
head shaker. Following equilibration for adsorptitre test samples were centrifuged and the superna
tant was completely decanted, and the remainingvssiweighed. The desorption phase was performed
on the remaining soil following removal of the aggmn supernatant, with the addition of 0.01 M
CaCk (with or without HgCd) equivalent to the volume removed after the adsmrphase. The test
vessels were shaken for the same period as forgtso(24 hours) and handled analogously. At the
end of the desorption cycle all soil residues waneed with approximately 0.4 g cellulose/g soik-ai
dried, homogenised and aliquots were combustedswitisequent LSC analysis of the evol#&D,.
Mass balance was established on all specimenstfrerdefinitive tests. For the determination of the
parental mass balance at various sampling timessdh was exhaustively extracted with 40 mL ace-
tonitrile/0.1 M hydrochloric acid 9:1 (v:v) for 3@in and additionally (if needed) with 40 mL acetoni
trile/0.1 M sodium hydroxide 9:1 (v:v).

Description of analytical procedures

Liquid scintillation counting (LSC) was used to elehine the radioactivity in the adsorption and de-
sorption solutions and soil extracts. Radioactiwityesidual soil samples mixed with cellulose was
determined by LSC after combustion. Stock and appitin solutions as well as selected supernatants
and extracts from the preliminary experiments velir®matographically analysed using HPLC coupled
with an UV and““C-detector in order to confirm the stability of fdgpropane-2£4C]DCVA in the test
system.

Results and discussion

The adsorbed and desorbed amount@f]PCVA at each concentration is provided in peraggtof
applied radioactivity (% AR) in Table B.8.1-65.

Table B.8.1-65: Data for adsorption of metabolite BVA on soil and in solution (mean of 2
replicates)
Nominal | Solution Soil % Ka* K K Foc 1/n
dose pg/mL na/g Adsorbed
rate
(ng/mL)
Wurmwiese soil (soil-solution 1:2, organic carbon 2 %)

0.01 0.004 0.011 58.2 2.75 1.485¢ 74.8 0.8845
0.03 0.013 0.031 55.0 2.38

0.1 0.046 0.097 51.2 211

0.3 0.148 0.279 48.4 1.89

1 0.531 0.836 43.9 1.57

Hofchen soil (soil-solution 1:1, oc 2.9 %)

0.01 0.003 0.006 64.9 2.00 0.4331 14.9 0.7429
0.03 0.012 0.016 57.1 1.33

0.1 0.048 0.045 47.5 0.94

0.3 0.169 0.115 39.7 0.68

1 0.626 0.310 32.6 0.50

Dollendorf soil (soil-solution 1:2, oc 4.4 %)

0.01 0.007 0.005 25.2 0.71 0.394p 9.0 0.8878
0.03 0.022 0.013 23.0 0.59

0.1 0.073 0.039 20.8 0.53

0.3 0.227 0.103 18.3 0.45

1 0.782 0.320 16.7 0.41
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Laacher Hof soil (soil-solution 1:1, oc 2.0 %)
0.01 0.003 0.006 64.4 2.00 0.5381L 26. 0.7895
0.03 0.012 0.016 57.1 1.33
0.1 0.048 0.046 49.0 0.96
0.3 0.158 0.129 44.6 0.82
1 0.589 0.357 375 0.61
Hanscheider Hof soil (soil-solution 1:2, oc 2.9 %)
0.01 0.003 0.012 64.4 4.00 1.8678 64. 0.8844
0.03 0.011 0.035 60.7 3.18
0.1 0.040 0.108 55.5 2.70
0.3 0.133 0.308 53.4 2.32
1 0.465 0.967 50.7 2.08
mean (n = 5) 0.9438 37.9 0.8378

* K4 calculated by RMS from mean values: ¥[soil (mg/kg)] / [solution (mg/L)]

Table B.8.1-66: Data for desorption of metabolite BVA from soil (mean of 2 replicates)
Nominal dose rate % Desorbed Kr K Foc 1/n
(ng/mL)
Wurmwiese soil (soil-solution 1:2, organic carbon 2 %)

0.01 22.6 1.6472 82.4 0.8639
0.03 25.0

0.1 28.5

0.3 31.1

1 34.4

Hofchen soil (soil-solution 1:1, oc 2.9 %)

0.01 1.7 0.4786 16.5 0.6817
0.03 4.3

0.1 10.5

0.3 14.5

1 21.0

Dollendorf soil (soil-solution 1:2, oc 4.4 %)

0.01 23.3 0.5292 12.0 0.8473
0.03 28.4

0.1 28.1

0.3 38.1

1 37.2

Laacher Hof soil (soil-solution 1:1, oc 2.0 %)

0.01 8.3 0.5896 29.5 0.7421
0.03 10.6

0.1 17.0

0.3 20.9

1 26.4

Hanscheider Hof soil (soil-solution 1:2, oc 2.9 %)

0.01 15.0 2.1268 73.3 0.8529
0.03 17.9

0.1 22.2

0.3 24.2

1 26.6

Adsorption coefficients K agsranged from 0.39 to 1.87 with corresponding canbormalised adsorp-
tion coefficients (Keoc agd ranging from 9.0 to 74.3 for the five test sditsean: 37.9). The Freundlich
exponents 1/n were in the range of 0.7429 to 0.8&d@ating that the concentration of the test item
affected the adsorption behaviour. Desorption edefit K r qesvalues ranged from 0.48 to 2.13 with
corresponding desorption constantsg(¥ sesvalues) ranging from 12.0 to 82.4 for the fivet tesils.
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The regression coefficients for the Freundlichhsois were > 0.99 for all soils testet. The mean de
sorption Ke gesand the normalised Koc desvalues were 1.10 — 1.33 times higher than thossred for
adsorption phase.

Mass balance

The mass balance in the definitive test was detexthby LSC of the supernatants after adsorption
/desorption and by combustion of the remainingssd@ihe overall material balance for all concenbrasi
was 85.2 — 95.2 % of the applied radioactivitytfoe soil Laacher Hof; for the other four soils asvn

the range of 91.0 - 105.0 % of the applied radivigt

Transformation of parent compound

Test systems without soil did not show adsorptmihe vessels or degradation. For the soils Wurm-
wiese, Hofchen, Laacher Hof and Hanscheider Hofpmental mass balance after 72 hours showed
that > 90 % of applied [cyclopropane“G]BCS-AA53389 could be recovered. This demonstrtitats

the test item was sufficiently stable for the iesthese soils. The mass balance of soil Dollendag

up to 24 h > 90 %. With biocide (50 ppm Hg@l the 0.01 M aqueous CaGlolution) the test item was
sufficiently stable for 72 hours (mass balance %90

Comment

The Kqvalues in Table B.8.1-65 reflect a light increasadsorption at lower dose rates in all five soils
The Freundlich exponent is 0.838 (mean of n=5) thedefore well within the general range of 0.7 —
1.0. The study is acceptable.

Comment on pH-dependency of adsorption of metabolitDCVA

The soils from both studies (n = 8) cover the pHEarange between 4.3 and 7.5 There is an increase
of adsorption with decreasing pH between pH(GaLCb and pH 4.3 both fordénd Kec.

As a consequence the RMS proposes to calculatee¢he of soils pH 6.0 — 7.5 (geomeag:. K 16, n
= 4) which represents adsorption in slightly anielitral and slightly alkaline soils and the measails
pH 5.1 — 5.9 (geomeand{= 50, n = 3) which represents acid and very acid gl < 6.0. The adsorp-
tion data of the very acid soil Cranfield 230 (pR)4are proposed not to use in modelling or fagerr
endpoint due to high uncertainty.

B.8.1.4 Mobility in soil

In the monograph from 1 October 1996 the studiesohility of cyfluthrin (Obrist & Thornton 1982,
Whitfield & Obrist 1983, Scholz & Umgelder 1985) reeevaluated to be acceptable.

The results obtained by thin-layer chromatograpiy lay a column leaching study (without and with
aging of the treated soil) demonstrated the imnitgtof cyfluthrin in soil €1 % of the recovered radi-
oactivity). Moreover, negligible amounts of metatasd containing the fluorophenyl moiety were found
in the leachates (3.5 % of the recovered radio&gtivithout aging, <1 % with aging).

Kaufman et al. 1981 studied the leaching behawbtlire relevant soil metabolites FPB-acid and DCVA
with the conclusion, that both may be fairly mobiiesoils. The study was evaluated to be acceptable
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B.8.2

B.8.2.1

Route and

photochemical degradation)

B.8.2.1.1

The hydrolysis of the metabolite DCVA was studigdksohn (1997b), the study was evaluated in the
addendum 1 from 07 May 2002. No study on the hytimtlegradation of the metabolite FPB-aldehyde
is provided. Hydrolysis is not expected under Eeronditions because of the molecular structues (R

Aqueous hydrolysis

The hydrolysis of cyfluthrin was investigated byokin (1983) and Sandie (1983). Both studies were
evaluated in the monograph of 01 October 1996.ullysbf Krohn (1997a) using cyfluthrin and beta-
cyfluthrin was evaluated in the addendum 1 fronMag 2002 to the monograph of 01 October 1996.

rate of degradation

Fate and behaviour in water and sediment

view report 6841/VI1/97-final, 02 December 2002).

in aquatic systems lgemical and

A short summary of the results is given in Tablg.B-1. The half-lives for hydrolysis of cyfluthramd
DCVA from the studies of Krohn (1997 a+b) are givefable B.8.2-1.

Table B.8.2-1: Hydrolysis of cyfluthrin and its metabolite DCVA (short summary)
Study | Test conditions | Test substance | Results
cyfluthrin
Krohn 1983 sterile buffer solutions 4 diastereomeres of | hydrolysis products ident
pH 4 (citrate) 60, 70, 80  cyfluthrin, not radio- tified by HPLC were
°C labeled, test concentra; DCVA and FPB-alde-
pH 7 (phosphate) 60, 70, tion 2pug L hyde, half-lives extrapo-
80 °C lated to 22 °C are seen
pH 9 (borate), 30, 40, 50, erroneous
60 °C
Sandie 1983 sterile, agueous buffefdphenyl-UL-4C]-cyfluth- half-live at pH 9

(pH 5, 7, 9) containing 1
% acetonitrile at 25 °C ir
the dark, test duration 3

days (21 days at pH 9)

rin, test concentration 2
ug Lt

)

< 2 days, hydrolysis
product identified by
TLC was FPB-aldehyde
(11 % AR at pH 7 on day
35, 89 % AR at pH 9 on
days 14 and 21)

Krohn 1997a

sterile buffer solutions
the dark:

pH 4 (citrate) 50 °C for
26 days,

70 °C for 8 days to 8
hours,
pH 9 (borate), 40 and 5
°C for 8 and 1.5 hours

pH 7 (phosphate) 50, 60,

n cyfluthrin and beta-
cyfluthrin, 4pg Lt (sum
of all diastereomers)

D

Due to epimerisation
both test substances
formed mixtures of iden-
tical composition under
the conditions of this
test. half-lives for 20 °C
were calculated by ex-
trapolation.

metaboli

te DCVA

Krohn 1997b

pH 4, 7,9 at 50 °C for

1 cis-DCVA and trans-

week

DCVA, 100 mg I

decrease of concentratid
<2%
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Table B.8.2-2: Half-lives for hydrolytic degradatian of cyfluthrin at 20 °C and metabilite
DCVA
test substance pH half-lives
cyfluthrin * 4 > 1 year (all isomers)
7 270 days (isomers | + 1)
160 days (isomers Il + V)
9 42 hours (isomers | + 1I)
33 hours (isomers Il + 1V)
metabolite DCVA 4,7,9 stable at 50 °C for 1 wéledth iso-
mers), therefore hydrolytically sta-
ble, half-live > 1 year at 25 °C

* mean values from measurements with cyfluthrin bath-cyfluthrin

A re-evaluation of the half-lives was conducteddwy& Ripperger 2013.

B.8.2.1.1/1 (Xu & Ripperger 2013)

Reference :Xu, Tianbo and Ripperger, Randy

Title . Cyfluthrin and beta-cyfluthrin — hydrolysis half4 evaluation
Year of execution  :14 June 2013

GLP statement :not relevant

Guideline . not relevant; calculation according OECD 111

Test substance Cyfluthrin and beta-cyfluthrin

Test system :hydrolysis under sterile conditions

Executive Summary

The original study (Krohn 1997a) was re-evaluatedithe detailed half-lives were calculated accaydin
OECD guideline 111. The re-evaluation showed thathalf-lives reported in the original study report
(Krohn, 1997a) were calculated according the OECD. 1

Study design

The half-lives from the original study of Krohn @®a) were re-evaluated. No experiment was per-
formed for the re-evaluation.

Description

According to OECD guideline no. 111 (Annex 2), fhrehenius equation can be used to calculate the
rate constant k for other temperatures, when tieec@nstants are known for 2 temperatures. Tharine
relationship between rate constants at higher testyres and reciprocals of temperature in Kelvirewe
calculated. Afterwards, the rates at lower tempeeatwere extrapolated by using the linear regrassi
equations. These rates were used to calculateathbves.

Results

The half-lives recalculated by Xu & Ripperger imggarison to those by Kohn 1997a are summarised
in Table B.8.2-3. Only data for 20 °C are giveneher

As can be seen in Table B.8.2-3., the half-livethmoriginal study report were the same as the hal
lives calculated according to OECD guidelines wittee exceptions as highlighted. However, the dif-
ferences were very small (4788 sus4740 hours and 41\&rsus41.6 hours) and assumed to be caused
by the rounding during the calculations.
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Conclusions

The half-life values in the original study reporene the same as the half-life values calculatedrdec

ing to OECD guidelines.

Table B.8.2-3: Comparison of half-lives recalculat by Xu & Ripperger 2013 with data
from Kohn 1997a
pH Test substance Isomers Temperature half-lives re- | half-lives in
°C calculated | original study
(hours) (hours)
7.0 cyfluthrin isomers | + |l 20 6560 6560
isomers Il + 20 4750 4740
\Y/
beta-cyfluthrin isomers | + |l 20 6610 6610
isomers Il + 20 3060 3060
\Y
9.0 cyfluthrin isomers | + 1l 20 36.6 36.6
isomers Il + 20 24.5 24.5
\Y
beta-cyfluthrin isomers | + 1| 20 46.5 46.5
isomers Il + 20 41.5 41.6
\Y
B.8.2.1.2 Aqueous phototransformation

Four studies on direct and indirect photolysisqneous systems (Wilmes 1980, Puhl et al. 1983,-Gron
berg 1984, Westphal 1984) were evaluated in theograph 01 October 1996. A short summary of the

results is given in Table B.8.2-4.

Table B.8.2-4: Photolysis of cyfluthrin in aguous ystems (short summary)
Study Test conditions | Test substance Results
Willmes 1980 high-pressure Hg-lamp  cyfluthrin 200 mg X photolysis products FPB

with glass filter tube to
block wavelength < 300
nm

in acetonitrile/water
(1+1) with and without
sensitiser 2 % acetone

aldehyde, FPB-acid,
formyl-dibenzofuran de-
tected but not quantified
half-lives 7 hours (with-

out acetone) and <1

hour (with acetone)

Puhl et al. 1983

test duration 6 days, n
dium pressure Hg-lamp
suspended in a glass in
mersion well circulated
by cool water, intensity

67 W m?

dphenyl-UL+C]-cyfluth-
rin, 5pg Ltin sterile,
aqueous phosphate
buffer (pH 5) containing
1 % acetonitrile

experimental half-life
12.2 days, photolysis
products identified by
TLC were FPB-aldehyde
(3.0 % on day 6), FPB-
acid (8.5 % on day 6, in
creasing to the end of th
study)

Gronberg 1984

test duration 14 days
natural sunlight in Kan-
sas (38°49' N, 320 m
above sea level), inten-
sity end of August 20 —
102.5 W n?

. [phenyl-UL-“C]-cyfluth-
rin, 5pg Lt in
sterile, aqueous phos-

phate buffer (pH 5) con-

taining 1 % acetonitrile

experimental half-life < 1
day, photolysis products
identified by TLC were
FPB-aldehyde (18.0 %
on day 7), FPB-acid (37

% on day 14)
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Westphal 1984

high-pressure Hg-lam

with glass filter tube to

block wavelength < 300
nm

p aqueous solution of dg
Lt cyfluthrin with and
without humic acid

half-life in water 13 — 18
hours, half-lives in water
with humic acids reduced
to 7 hours (3 mgt) and

4 hours (10 mg 1)

The quantum yield of direct photodegradation ofutyirin was determined by Hellpointner 1991, which
was evaluated in the monograph from 01 October .1B8fin the UV absorption data and the kinetic
results of two photodegradation experiments theuma yield was calculated to be 0.0052. These data
were further used to estimate the environmentdilivals of cyfluthrin due to direct photolysis bya
simulation programs. The results are summarisddbie B.8.2-5.

Table B.8.2-5: Environmental half-lives for cyfluthrin calculated by Hellpointner 1991
(short summary)
GC-solar program
Season Degree of latitude
30° 40° 50° 60°
spring 3.1 3.4 3.9 4.8
summer 2.8 2.8 3.0 3.2
fall 4.5 5.9 8.9 17
winter 6.2 9.8 20 58
Frank-Klépfer program
Month Minimum Mean Maximum
April 3.4 6.1 25
May 2.9 4.7 19
June 2.8 4.2 17
July 3.1 4.7 16
August 3.3 4.9 16
September 5.1 8.7 32

A new study to determine the quantum yield andetingronmental half-live of the direct photo-degra-
dation in water was conducted by Hellpointner & NMaing 2013.

B.8.2.1.2/1 (Hellpointner & Mahlburg 2013)

Reference
Title

:Hellpointner, E. and Halburg, G.
. Beta-cyfluthrin: determination of the quantum yieldd assessment of the
environmental half-live of the direct photo-degrialain water
:02 September 2013
yes
: OECD test guidelines 101, 1981 and 316, 2008
beta-cyfluthrin
:photolysis in water

Year of execution
GLP statement
Guideline

Test substance
Test system

Executive Summary

The UV-VIS absorption spectrum of beta-cyfluthrinssdetermined in water/acetonitrile (50/50, v/v).
It showed one weak maximum at 268 nem=(2082 L x mol-1 cm-1, bandwidth up to 281 nm). In
buffered aqueous solutions of pH 4 and pH 7 the\US-absorption properties were similar. The molar
extinction coefficientg at 290 and 295 nm were determined to be 158 arid>84nol* cnt?, respec-
tively. The absorption of beta-cyfluthrin extendgyoweak but very far into the environmentally rele
vant range of wavelengths. This indicates somenpialefor direct photolytic interactions of beta-
cyfluthrin with sunlight.
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The quantum yield of direct photo-transformatioritef beta-cyfluthrin was determined in above men-
tioned aqueous solution using polychromatic ligitaeding to the ECETOC method. By HPLC analy-
sis a beta-cyfluthrin degradation of 18.5 % - Z&.9vas measured after a maximum irradiation period
of 500 minutes. This indicates a moderate degréilabi beta-cyfluthrin via direct photo-transfor-
mation in aqueous solutions. A low mean quanturd\(i®) of 0.001149 was calculated on the basis of
UV absorption data and the kinetics determined ftemdegradation experiments.

A comparison of the estimates derived from modeEepp & Cline and Frank & Kloepffer shows that
both approaches are well comparable. The two appesaconsider the quantum yield and the absorp-
tion in a range of wavelengths relevant for theimmment. Environmental half-lives in top surface
water layer exposed to sunlight were estimatecdnge between one week and one month, for direct
phototransformation of beta-cyfluthrin during peiscof main use in May and June. Direct photo-trans-
formation in water may contribute to the dissipataf beta-cyfluthrin from the environment.

Material and methods
Test material

Non-radiolabelled beta-cyfluthrin, purity 98.8 %nimum concentration of diastereomers Il + IV is 95
% in the pure active substance, 30 — 42 % cis+ B8 % trans.

Study design

UV-VIS absorption spectra

For the determination of UV-VIS spectra of betahatffrin, a stock solution of beta-cyfluthrin was
prepared in acetonitrile (ACN). Buffered aqueousitian of pH 4 and pH 7 were prepared by diluting
the required aliquots of stock solution with thepmective 0.01 M aqueous acetate (pH 4) or 0.01 M
phosphate (pH 7) buffer solutions. In additionpkluson of beta-cyfluthrin in water/ACN (1:1, v:was
prepared (15.41 mg beta-cyfluthrin L-1) and usedcdculating the quantum yield and for the corre-
sponding environmental modelling.

The UV-VIS absorption properties of the test itesrevcharacterised by the number and position of the
absorption maxima as well as for each maximum byntiblar extinction coefficient [L x mol-1 cm-

1]. Moreover, the bandwidth was determined for easblved maximum. In case of the respective UV-
VIS spectrum, the extinction values were considerrgd 490 nm.

Quantum yield
The experiment was based on the method by ECETiG&Cb&sed on the partition of the polychromatic

light into sectors of wavelengths. In this studsgters of 5 nm were defined 295 — 400 nm and sector
fo 10 nm from 401 nm on.

Photo-transformation

For the solutions for the photo-transformation eipents, 0.195 mL of the beta-cyfluthrin stock solu
tion were pipetted into a 50-mL volumetric flaskdamade up to volume with water (c = 5.01 mg/L)
corresponding to 1.15 x 10-5 mol L-1. The degrasedixperiment was conducted in a merry-go-round
irradiation apparatus which was fitted with a meydmmersion lamp TQ 150. The light intensity agtin
on the test solution was measured by means of uxayate as chemical actinometer and the total
amount of radiation entering the measuring cell valsulated from the number of photons being ab-
sorbed by the actinometer. From the titration déffeee derived from actinometry, the average intgnsi
of radiation acting upon the test solution during &xposure was calculated.

The results of beta-cyfluthrin analysis from thefahtransformation test (usually means of dupligpte
were evaluated on the basis of linear regressidnmegpresented as a degradation line in a concimtrat
versus time diagram (log % beta-cyfluthrin = - kb} The time (in min) after which 10 % of the
molecules of the test item have been degradedgsageto calculate the quantum yield) was calcdlate



-104 - 07.03.2017

beta-cyfluthrin
Volume 3 — B.8 Environmental fate and behaviour

according to the decay law from the determinedcatestant k [1/min] of photo-transformation (single
first order degradation).

Description of analytical procedures

The beta-cyfluthrin concentration in the liquid gdes was determined by reversed phase HPLC and
evaluation of the respective UV signals (as surthefmain two diastereomeric enantiomer pairs, Il +
IV) by means of external reference standard). Aicant change of ratio of diastereomer pairs: (Il
IV) was not measured during the irradiation.

Results

UV-VIS absorption spectra:

The UV-VIS absorption spectrum of a solution of4lsmg beta-cyfluthrin/L water/ACN (1/1, v/v)
showed one weak maximum at 268 nm (abs 0.072982 L x mof cn?). The respective UV-VIS
absorption spectra of 15.41 mg beta-cyfluthrin ltee pH 4 and pH 7 buffered aqueous solutions
showed similar absorption properties. The molainekibn coefficiente at 290 and 295 nm was deter-
mined to be 158 and 84 L x mlotn?, respectively. In general, the absorption propsrindicate a
weak potential for direct photolytic interactiorfsbeta-cyfluthrin with sunlight in the environment.

Photo-transformation — Intensity of irradiation

The intensity of irradiation was calculated to B84- 7.8025 x 18 photons absorbed per second for
the 3 mL actinometry solution in the range of wawegfth from 295 to 490 nm. By HPLC- analysis a
beta-cyfluthrin degradation of 18.5 % - 20.9 % wasasured after a maximum irradiation period of 500
minutes. This indicates a moderate degradabilitesh-cyfluthrin via direct photo-transformation in
agueous solutions.

Results of photo-transformation experiments #1#hoh agueous solution are shown in Table B.8.2-6.

Table B.8.2-6: Results of photo-transformation expéments in aqueous solution
Parameter Exp. #1 Exp. #2
no. of data pairs 11 11
rate constant (k) mih 0.0004 0.0005
half-life (min) 1575.7 1446.8
correlation coefficient -0.9915 -0.9869

Photo-transformation — Quantum yield

Based on both degradation experiments performeahtgm yieldsd of 1.0980 — 1.2005 x fOwere
calculated. Thus, a mean quantum yieldf 0.001149 was obtained for the direct photogfarmation
in aqueous solution.

Photo-transformation — Environmental half-lives@ding to Zepp & Cline

Environmental half-lives were calculated accordim@epp & Cline (GC Solar) by using an arithmetic
model which allows for a transfer of laboratoryadedncerning the direct photo-transformation inewat
to field conditions. Based on a mean quantum ydeaf 0.001149 and the molar extinction coefficients
¢ from 297.5 to 490 nm, environmental half-lives &vealculated and summarised in Table B.8.2-7.

Table B.8.2-7: Environmental half-lives (days) calalated according to Zepp&Cline
Season Degree of latitude
30° 40° 50° 60°
spring 5.51 5.88 6.57 7.76
summer 4.97 4.99 5.14 5.44
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fall

7.65

9.71

14.1

25.9

winter

10.2

15.4

30.2

93.5

Marginal conditions: pure surface water at 0-5 @ptt, 10th degree longitude, clear sky, typical
0zone concentrations in the atmosphere, half-ivegrated over the entire day. The results for the
50th degree of latitude are regarded to be relewathie conditions of Central Europe.

Photo-transformation — Environmental half-lives@ding to Frank & Kloepffer

Environmental half-lives were also calculated adoay to Frank & Kloepffer, using an arithmetic
model which considers the influence of cloudedfskythe region Central Europe, i.e. Germany. Us-
ing the mean quantum yieddl of 0.001149 and the molar extinction coefficienfsom 292.5 to 490
nm, environmental half-lives were calculated asrsanised in Table B.8.2-8.

Table B.8.2-8: Environmental half-lives (days) calalated according to Frank&KIldpfer

Month Minimum Mean Maximum

April 6.1 11 44

May 5.4 8.7 35

June 5.2 7.7 31

July 5.8 8.7 29

August 5.9 8.9 30
September 9.0 15 56

Marginal conditions: pure stagnant surface watél-atcm depth, geographic and climatic conditions
of Germany (50° lat.), no contribution of anothesna- or bimolecular elimination process.

Conclusion

In general, the absorption properties indicate akwaotential for direct photolytic interactionsludta-
cyfluthrin with sunlight in the environment. A maag¢e photo-degradation of beta-cyfluthrin in aque-
ous solution in a range of 19 to 21 % was meadsoyadPLC after a maximum irradiation period of
500 minutes. A low mean quantum yielddof= 0.001149 was calculated on the basis of UV gbsor
tion data and the kinetics determined from two ddgtion experiments.

A comparison of the estimates derived from modéBepp & Cline and Frank & Kloepffer shows

that both approaches are well comparable. The ppooaches consider the quantum yield and the ab-
sorption in a range of wavelengths relevant foraheronment. Environmental half-lives in top sur-
face water layer exposed to sunlight were estimatednge between one week and one month, for
direct phototransformation of beta-cyfluthrin dgriperiods of main use in May and June.

Direct photo-transformation in water may contribtgehe dissipation of beta-cyfluthrin from the en-
vironment. This assessment does not consider pttential mechanisms which may enhance the
photo-degradation in natural water, e.g. by indipdmtolytic processes.

B.8.2.2 Route and rate of biological degradation in aquatisystems

B.8.2.2.1 Water-sediment studies

Two water-sediment studies were carried out tostigate the route and rate of degradation or
dissipation of beta-cyfluthrin with different radictive labelling (Anderson 1987, Sneikus 2000). The
main metabolites were FPB-aldehyd (16 % in sedijreamd FPB-acid (29 % in water).
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The studies were evaluated in the monograph ddt€dcfober 1996 and the addendum 1 dated 07
May 2002. No new water-sediment studies were pemi/iay the applicant. However, the degradation
rates wergecalculated by Hammel & Porschewski 2013ffollowing the latest FOCUS kinetic
guidelines.

B.8.2.2.1/1 Hammel & Porschewski 2013b)

Reference :Hamel, Klaus and Porschewski, Ruth

Title . Kinetic evaluation of the aerobic aquatic metabmlf cyfluthrin and beta-
cyfluthrin and their metabolites in water/sedimgyétems according to FOCUS
kinetics

Year of execution :26 November 2013

GLP statement ‘not relevant

Guideline : not relevant; calculation according FOCUS Kine{2806)

Test substance Cyfluthrin and beta-Cyfluthrin

Test system :aerobic degradation in water/sediment systems uaderatory conditions

Study data

The water/sediment study #8hderson 1987was evaluated in the monograph from 01 Octobe6199
A description of the test system is missing thewe therefore is given in Table B.8.2-9.

Table B.8.2-9: Data of water phases and sedimentsthe study of Anderson 1987 (short
summary)
lizendoorn (NL) Lienden (NL)
orchard drainage ditch fishpond
water phase during experiment
O, content (% saturation) 82 - 87 75 — 86
pH 7.0-8.3 7.0-8.3
sediment
sand (2000 — 68m) % 68.5 76.6
silt (63 — 2um) % 16.4 15.1
clay (< 2um) % 15.1 8.3
texture loamy sand loamy sand
organic C (%) 0.51 1.05
total N (%) 0.09 0.08
total P (mg/kg) 390 290
CaCQ(g/kg) 2.97 16.9
pH (KCI) 6.81 7.76

The test substance wd€-labelled (fluorobenzene-Y-C)-cyfluthrin at a concentration of 1@/L.The
study was conducted at a temperature of 22 °Cdard#tik over an experimental period of 70 days with
samplings at day 1, 11, 22 (Lienden) / 28 (ljzemdpo40 and 70. No day zero measurements were
available. The whole amount of radioactivity (meti#les, non-extractable residues and’@Was at-
tributed to the parent on the day of first meas@mmTr he cyfluthrin residues for total system aed-s
iment extracts used for kinetic analysis are givefiable B.8.2-10. The residues for the metabolites
FPB-aldehyde and FPB-acid in water, sediment atadl $gstem are given in Table B.8.2.-11. The data
for total system are used for kinetic analysis lfdedit from maximum).
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Table B.8.2-10: Cyfluthrin residues in total systenused for kinetic analysis (% applied ra-
dioactivity)
Day Total system Sediment
lizendoorn Lienden lizendoorn Lienden
1 88.9 ** 101.1 ** 8.6 21.3
1 103.2 ** 100.8 ** 31.5 3.8
11 4.2 3.5 4.1 3.5
11 10.7 3.4 8.5 3.4
28/22 * 1.6 6.5 1.5 6.5
28/22 * 0.9 0.6 0.7 0.6
40 5.2 0.9 5.2 0.9
40 4 2.2 4 2.2
70 0.9 0.7 0.9 0.7
70 1.3 1 1.3 1

* day 28 for system ljzendoorn, day 22 for systeienden
** total recovery on day 1
AR : applied radioactivity, nd : not detected

Table B.8.2-11: FPB-aldehyde and FPB-acid residu@s water/sediment systems (% ap-
plied radioactivity)
Day Water phase Sediment extract Total system
FPB-aldehyde | FPB-acid FPB-aldehyde] FPB-acid FPB-atthyde | FPB-acid
lizendoorn
1 nd 9.8 15.7 16.9 15.7 26.7
1 nd 13.4 15.6 16.0 15.6 29.4
11 nd 30.2 <0.1 17.8 0.1 48.0
11 nd 28.0 2.4 13.0 24* 41.0
28 0.1 0.4 1.4 1.6 1.5 2.0
28 0.1 0.6 1.3 1.9 1.4 2.5
40 nd nd 0.8 0.7 0.8 0.7
40 nd nd 1.0 0.8 1.0 0.8
70 nd nd 0.2 0.3 0.2 0.3
70 nd nd 0.5 1.0 0.5 1.0
Lienden
1 1.7 12.3 11.3 18.2 13.0 30.5
1 0.5 10.4 5.5 30.4 6.0 40.8
11 nd 12.8 7.8 4.3 7.8 17.1
11 nd 10.6 4.4 3.2 4.4 13.8
22 nd 2.1 0.7 1.4 0.7 3.5
22 nd 1.8 0.4 4.3 0.4 6.1
40 nd nd 25 0.4 2.5 0.4
40 nd nd 0.6 0.5 0.6 0.5
70 nd nd 0.3 0.7 0.3 0.7
70 nd nd 0.2 0.3 0.2 0.3

*in the study 3.5 % was used instead of 2.4 %

nd : not detected

The water/sediment study 8heikus 2000vas evaluated in the addendum 1to the monografictoi-
ber 1996, dated 07 May 2002. For overview of tis¢ $gstems the data are given in Table B.8.2-12.
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Table B.8.2-12: Analytical data of water phases ansediments in the study of Sneikus 2000
(short summary)
Barmener See (Julich, DE) Genkel creek
(Meinerzhagen, DE)
small disused gravel-pit catchment basin
water phase during experiment
O, content (% saturation) 57 -124 49 -114
pH 5.1-8.1 4.6 -8.0
total org C (TOC, mg CH) start: 2.7 / end: 15 start: 1.5/ end: 12
dissolved org C (DOC mg CY) start: 2.4 / end: 4 start: 1.5/ end: 2
hardness (° dGH) start: 8 start: 4
total N (mg L) start: 1.95 / end: 10.0 start: 2.12 / end: <1
total P (mg %) start: 0.1 / end: 0.36 start: 0.01 / end: 0.27
sediment at start of experiment
sand (2000 — 6@m) % 97.7 8.2
silt (63 — 2um) % 5.3 73.4
clay (< 2um) % <0.1 18.4
texture sand silt loam
organic C (%) 0.48 4,91
organic matter (OC x 1.72)
total N (%) 0.18 0.43
total P (mg/kg) 119 835
CaCQ(g/kg) 0.5 <0.1
pH (H0 / CaC}) 75/6.9 5.0/4.6

The test substance w&€-labelled (cyclopropane-#-C)-cyfluthrin at a concentration of 8.14y/L.

The study was conducted at a temperature of 2@ tizidark over a period of 100 days with samplings
at 0.5, 3 and 6 hours and at day 1, 2, 3, 7, 1028456 and 100. In the study of Sneikus 2000 the
diastereomers were analysed separately and tbeofahe diastereomers was measured at the differen
sampling dates. To account for beta-cyfluthrin risative amounts of the two active diastereomers |l
and IV were summed up and combined with the medstwacentration (% AR) of cyfluthrin. The
cyfluthrin residues in total systems are given ablgé B.8.2-13, together with relative amounts of is
mers Il + IV and beta-cyfluthrin residues. The dess for the metabolite DCVA in the water/sediment
system are given in Table B.8.2-14. The data ftal teystem are used for kinetic analysis (decline f
from maximum).
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Table B.8.2-13: Cyfluthrin in water, sedimentextra¢ and total system and beta-cyfluthrin in total sysem from Sneikus 2000
Time Cyfluthrin (% AR) % Isomers Il + IV beta-Cyflu thrin (% AR)
Barmener Genkel Barmener Genkel Barmener | Genkel
Water Sediment Total Water Sediment Total Total syem
05h 46.94 + 41,91 92.43 * 29.71 + 63.80 098.14* 7#4 43 # 39.01 41.42
05h 46.29 + 41.95 91.45* 28.15 + 58.31 90.58|* 38.59 38.22
3h 17.74 64.58 82.32 37.12 42.18 79.30 47 41 38.36  37.35
3h 31.91 56.01 87.92 25.98 55.69 81.67 40.97 4738.
6h 22.54 68.36 90.90 17.53 66.37 83.90 42 44 40.91 37.76
6 h NaN NaN NaN 18.35 59.65 78.00 NaN 35.10
1d 15.88 48.18 64.06 3.34 56.05 59.39 48.7, 38 081.2 22.57
1d 18.69 48.25 66.94 4.64 57.22 61.86 32.60 123.5
2d 3.38 35.15 38.53 1.14 52.49 53.63 48.8 38 18.80 20.38
2d 2.65 46.77 49.42 1.00 62.82 63.82 24.12 24.2p
3d 0.32 39.98 40.30 0.61 49.09 49.70 40.8 37.1 4416. 18.44
3d 0.35 41.86 42.21 0.68 44.03 4471 17.2% 16.5P
7d LOD 25.07 25.11 0.05 42.74 42.79 40.4 38.9 40.1 16.65
7d LOD 25.69 25.69 0.16 38.45 38.61 10.38 15.02
10d 21.75 22.41 0.31 31.06 31.37 31.6 36.1 7.08 1.32
10d 22.12 22.82 2.15 28.93 31.08 7.21 11.22
14d 15.15 15.15 41.80 41.80 46.8 34.4 7.09 14.38
14 d 10.98 10.98 32.61 32.61 5.14 11.22
28d 9.33 9.33 19.25 19.25 49.5 33.6 4.62 6.47
28d 13.32 13.32 19.02 19.02 6.59 6.39
56 d 7.30 7.30 16.49 16.49 36.2 414 2.64 6.83
56 d 7.87 7.87 18.21 18.21 2.85 7.54
100d 7.01 7.01 13.30 13.30 38.8 38.1 2.72 5.07
100d 7.17 7.17 18.45 18.45 2.78 7.03

* total recocery of radioactivity in whole system

+ including dissolved‘C-carbonates
NaN : not a number, only single measurement at 6 h

LOD : limit of detection, 0.05 %
# relative amounts before application (day 0) i242 for both systems Barmener and Genkel
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Table B.8.2-14: Metabolite DCVA in water, sedimenand total system from study by
Sneikus 2000
Time Barmener Genkel
Water Sediment Total Water Sediment Total
0.5h 0.00 0.00
0.5h 0.00 0.00
3h 4.01 4.01 3.44 3.44
3h 3.83 3.83 3.49 3.49
6 h 5.45 0.28 5.73 7.37 0.45 7.82
6 h NaN NaN 0.00 8.30 0.25 8.55
1d 19.63 0.76 20.39 17.13 3.18 20.31
1d 16.03 0.50 16.53 18.47 2.46 20.93
2d 39.81 4.45 44.26 17.88 4.41 22.29
2d 32.15 4.44 36.59 11.97 2.56 14.53
3d 21.00 1.73 22.73 23.34 5.27 28.61
3d 21.90 1.41 23.31 21.88 6.39 28.27
7d 32.83 4.69 37.52 24.53 9.14 33.67
7d 23.61 1.21 24.82 23.69 9.56 33.25
10d 37.33 5.53 42.86 21.51 10.80 32.31
10d 26.67 4.00 30.67 26.77 11.11 37.88
14 d 20.55 4.19 24.74 21.04 8.04 29.08
14 d 11.61 1.57 13.18 24.50 10.36 34.86
28d 20.46 2.29 22.75 31.76 16.35 48.11
28d 32.29 3.43 35.72 32.60 14.55 47.15
56 d 34.03 4.73 38.76 28.51 17.37 45.88
56 d 30.85 5.08 35.93 28.97 18.64 47.61
100 d 19.52 7.71 27.23 7.83 20.37 28.20
100 d 31.76 8.28 40.04 14.46 26.93 41.39
Modelling

The water/sediment studies were evaluated by Hamnfebrschewski 2013b according to FOCUS

2006. The dissipation or degradation kinetics amuated only in single compartments (level P-l and

M-1). The model fit and the statistical evaluatafrthe results was carried out with the softwane@iii
version 2, developed by one of the notifiers, Bayep Science. For the optimisation of the algonh

Iteratively Reweighted Nonlinear Least Spuares 8Rwas used.

Results

The relevant criteria to select the appropriate el®avhich describe the residues of cyfluthrin, beta

cyfluthrin and its metabolites in thetal systemsare given in Table B.8.2-15 to Table B.8.2-19.

Table B.8.2-15: Criteria to select models for cyfltnrin residues in total systems from stud-
ies Anderson 1987 and Sneikus 2000
Model chi? (%) Visual fit t-test p-value Selected
Barmer SFO 15.92 - < 0.001
Genkel 19.22 - < 0.001
lizendoorn 7.88 0 <0.001 modelling
Lienden 6.33 0 < 0.001 modelling
Barmer HS 17.29 0 0.374k
Genkel 9.80 0 < 0.001 4k modelling
lizendoorn 6.28 0 0.43 £k
Lienden 1.86 0 0.111 gk
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Barmer FOMC 6.74 + na mod.+triggel
Genkel 6.28 + na trigger
lizendoorn 5.55 + na trigger
Lienden 2.23 + na
Barmer DFOP 7.29 + 0.006,4k
Genkel 9.84 0 0.001 gk
lizendoorn 6.31 + 0.43 ¢k
Lienden 1.86 + 0.101 gk trigger

visual fit: + good, 0 acceptable, - not acceptable
na: t-test not applicable for FOMC alpha or beta

Table B.8.2-16: Criteria to select models for DCVAN total systems (SFO for DCVA)
Model chi? (%) Visual fit t-test p-value Selected
Barmer FOMC-SFO 25.42 - na
Genkel 11.51 0 na
Barmer DFOP-SFO 25.16 - 0.155)k
Genkel parent: 10.54 0 < 0.001 (K mod.+trigger
metabolite: 10.5

visual fit: + good, o0 acceptable, - not acceptable
na: t-test not applicable for FOMC alpha or beta

Table B.8.2-17: Criteria to select models for FPB{dehyde in total systems (decline fit)
Model chi? (%) Visual fit t-test p-value Selected
lizendoorn SFO 15.08 - < 0.001
Lienden 23.09 0 0.011 mod.+trigge
lizendoorn HS 3.07 + 0.1214k
Lienden 22.12 - 0.095 £k
lizendoorn FOMC 4.80 0 na modelling
Lienden 26.77 0 na
lizendoorn DFOP 3.08 + 0.116,fk trigger
Lienden 32.74 0 0.500 4k

visual fit: + good, o0 acceptable, - not acceptable
na: t-test not applicable for FOMC alpha or beta

Table B.8.2-18: Criteria to select models for FPB-@d in total systems (decline fit)
Model chi? (%) Visual fit t-test p-value Selected
lizendoorn SFO 2.71 + 0.001 mod.+trigger
Lienden 4.13 + < 0.001 mod.+triggel
lizendoorn HS *x - 05K
Lienden 2.38 0.5 ¢
lizendoorn FOMC 1.74 + na
Lienden 5.99 + na
lizendoorn DFOP ** 0 0.5 @
Lienden 5.89 0.47 ¢k
visual fit: + good, o0 acceptable, - not acceptable
na: t-test not applicable for FOMC alpha or beta
** degree of freedom too low, no @galculation applicable
Table B.8.2-19: Criteria to select models for betayfluthrin in total systems
Model chi? (%) Visual fit t-test p-value Selected
Barmer SFO 13.06 - < 0.001
Genkel 21.08 - 0.493
Barmer HS 5.45 + 0.004 Ak
Genkel 11.15 0 0.001 4k
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Barmer FOMC 7.03 0 na

Genkel 7.45 + na trigger
Barmer DFOP 5.03 + 0.009 mod.+trigger
Genkel 9.83 + 0.010 modelling

visual fit: + good, o0 acceptable, - not acceptable
na: t-test not applicable for FOMC alpha or beta

The relevant criteria to select the appropriate eh@dhich describes the residues of cyfluthrin ia th
water phaseare given in Table B.8.2-20.

Table B.8.2-20: Criteria to select models for cyflthrin in water
Model chi? (%) Visual fit t-test p-value Selected
Barmer SFO 26.27 0 0.004
Genkel 19.56 + <0.001 mod.+trigge
Barmer HS 31.26 - 0.5 £k
Genkel 22.53 - 0.5 gk
Barmer FOMC 20.49 - na
Genkel 22.62 + na
Barmer DFOP 12.77 0 <0.001)k mod.+trigger
Genkel 22.45 + 0.5 ¢k

visual fit: + good, o acceptable, - not acceptable
na: t-test not applicable for FOMC alpha or beta

The relevant criteria to select the appropriate ehechich describes the residues of cyfluthrin ia th
sedimentare given in Table B.8.2-21 to Table B.8.2-24.

Table B.8.2-21: Criteria to select models for cyflthrin residues in sediment
Model chi? (%) Visual fit t-test p-value Selected
Barmer SFO 17.75 - <0.001
Genkel 14.82 - < 0.001
lizendoorn 24.04 0 0.086
Lienden 22.12 0 0.120
Barmer HS 13.22 - 0.021 4k
Genkel 9.97 0 < 0.001 4k modelling
lizendoorn 25.05 + 0.306 4k
Lienden 9.33 0 0.405 gk
Barmer FOMC 7.78 + na mod.+triggel
Genkel 7.62 + na trigger
lizendoorn 18.72 + na mod.+trigger
Lienden 10.90 + na mod.+trigger
Barmer DFOP 11.6 0 0.127,§k
Genkel 8.12 + 0.306 £k
lizendoorn 22.21 + 0.452 4k
Lienden 9.33 + 0.334 gk

visual fit: + good, o0 acceptable, - not acceptable
na: t-test not applicable for FOMC alpha or beta

Table B.8.2-22: Criteria to select models for betayfluthrin in sediment
Model chi? (%) Visual fit t-test p-value Selected
Barmer SFO 16.50 - <0.001
Genkel 18.62 - 0.003
Barmer HS 8.02 - 0.006 4k
Genkel 11.84 o] 0.022 4k modelling
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Barmer FOMC 5.43 + na mod.+triggel
Genkel 8.44 + na trigger
Barmer DFOP 5.63 + 0.01554k
Genkel 10.46 0 0.161 4k

visual fit: + good, o0 acceptable, - not acceptable
na: t-test not applicable for FOMC alpha or beta

Table B.8.2-23: Criteria to select models for FPBidehyd in sediment (decline fit)
Model chi? (%) Visual fit t-test p-value Selected
lizendoorn SFO 15.09 - 0.001
Lienden 26.05 + 0.012 mod.+triggel
lizendoorn HS 4.91 + 0.1324k
Lienden 23.57 - 0.223 £k
lizendoorn FOMC 5.57 0 na modelling
Lienden 30.29 0 na
lizendoorn DFOP 4,91 + 0.10620k trigger
Lienden 37.08 + 0.500 £k
visual fit: + good, o0 acceptable, - not acceptable
na: t-test not applicable for FOMC alpha or beta
Table B.8.2-24: Criteria to select models for FPB-@d in sediment (decline fit)
Model chi? (%) Visual fit t-test p-value Selected
lizendoorn SFO 6.42 - 0.006
Lienden 13.27 0 0.007
lizendoorn HS ** + 0.348 (B
Lienden 6.52 + 0.256 gk
lizendoorn FOMC 3.37 + na mod.+trigge
Lienden 6.97 + na mod.+trigger|
lizendoorn DFOP *x + 0.500 gx
Lienden 6.52 + 0.227 gk

visual fit: + good, o0 acceptable, - not acceptable
na: t-test not applicable for FOMC alpha or beta

** degree of freedom too low, no @galculation applicable

The resulting data for B and DT of cyfluthrin, beta-cyfluthrin and the metabolitage given in

Table B.8.2-25 to Table B.8.2-29 both for triggarsl for modelling endpoints. For the metabolite
DCVA only total system was calculated, for FPB-&lglte and FPB-acid total system and sediment.
For water (all metabolites) and both water andraedi (DCVA) nor reliable values were determinable.

Table B.8.2-25: Kinetic parameters for degradatiorof cyfluthrin and beta-cyfluthrin in to-
tal system
System Trigger endpoints Modelling endpoints
Model DTso DToo DTso DToo
days days
cyfluthrin
Barmener FOMC 2.1 35.1 FOMC | 10.6 4 35.1
Genkel FOMC 3.9 527.9 HS 10.2128 35.7 (k) 84.8
k> 0.0194
lizendoorn FOMC 0.6 7.0 SFO 2.7 9.0
Lienden DFOP 0.5 1.8 SFO 2.1 6.9
geometric 1.3 6.8
mean
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beta-cyfluthrin
Barmener DFOP 2.4 47.9 DFOR 1 k3826 14.4* 47.9
k2 0.0128
g 0.815
Genkel FOMC 2.4 295.4 DFOP 18.6929 53.0 (k) 103.7
k2 0.0131
g 0.613
geometric 2.4 27.6
mean

*DT90 / 3.32, backcalculation as final residues0<% of applied

Table B.8.2-26: Kinetic parameters for degradatiorof metabolites in total system
System Trigger endpoints Modelling endpoints
Model DTso DToo Model DTso DToo
days days days days
DCVA
Genkel | DFOP-SFO 113.8] 3779 DFOP-SHKO | | 113.8  377.9
FPB-aldehyde (decline fit)
ljzendoorn DFOP 0.6 17.7 FOMC | 4.37 14.3
Lienden SFO 10.0 33.3 SFO k 0.0692 10/0 3017
geometric 2.4 6.6
mean
FPB-acid (decline fit)
lizendoorn SFO 4.0 13.3 SFO 4.0 13.8
Lienden SFO 7.8 25.9 SFO 7.8 25.9
geometric 5.6 5.6
mean
*DToo/ 3.32
Table B.8.2-27: Kinetic parameters for dissipatiorof cyfluthrin in water
System Trigger endpoints Modelling endpoints
Model DTso DToo Model DTso DToo
days days days days
Barmener DFOP 0.25 2.3 DFOP 1 107.4 0.7 * 2.3
k2 0.7925
g 0.389
Genkel SFO 0.4 1.3 SFO k1.791 0.4 1.3
geometric 0.3 0.5
mean
*DToo/ 3.32
Table B.8.2-28: Kinetic parameters for dissipatiorof cyfluthrin and beta-cyfluthrin in sedi-
ment
System Trigger endpoints Modelling endpoints
Model DTso DToo Model DTso DToo
days days days days
cyfluthrin
Barmener FOMC 3.5 78.7 FOMC 23.0¢ 78.7
Genkel FOMC 13.0 529.8 HS 1R0.0924 53.3 139.7
k> 0.0130 (k)
lizendoorn FOMC 3.9 49.0 FOMC 14.7 f 49.(
Lienden FOMC 3.6 70.8 FOMC 21.3F 70.8
geometric 5.0 24.9
mean
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beta-cyfluthrin
Barmener FOMC 3.1 47.6 FOMC 14.3* 47.6
Genkel FOMC 6.9 650.8 HS 110.0890 81.5 180.8
k2 0.0085 (k2)
geometric 4.6 34.1
mean
*DTeo/ 3.32
Table B.8.2-29: Kinetic parameters for dissipatiorof metabolites in sediment
System Trigger endpoints Modelling endpoints
Model DTso DToo Model DTso DTao
days days days days
FPB-aldehyde (decline fit)
ljizendoorn DFOP 0.5 4.3 FOMC 2.2% 7.3
Lienden SFO 11.2 37.1 SFO k 0.0621 112 3711
geometric 2.4 5.0
mean
FPB-acid (decline fit)
ljizendoorn FOMC 2.3 18.4 FOMC 5.5% 184
Lienden FOMC 2.1 17.3 FOMC 5.2 17.3
geometric 2.2 5.3
mean
*DTeo/ 3.32

The KinGUI results, whole data sets and graphiesgeven inAppendix 2 to Vol. 3, B.8.
Comment

The kinetic evaluation can be accepted. Only defierning to beta-cyfluthrin are used for furtherdno
elling or as trigger endpoints.
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Figure B.8.2-1.: Proposed pathway of cyfluthrin in ediment-water system under aerobic

conditions. The metabolites DCVA, FPB-ald and FPB-@&d are calculated
by Hammel & Porschewski 2013b.

B.8.2.2.2 Aerobic mineralisation in surface water

The degradation of cyfluthrin in natural water vgasdied by Anderson 1986. The study was evaluated
in the monograph dated 01 October 1996. The studyagcepted.
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The main degradation product was FPB-acid. It veasimed that the degradation occurred due to abi-
otic factors like alkaline pH and inorganic andaig compounds (e.g. copper and humic substances).
The degradation decreased after day 7, an adsomtioyfluthrin onto fine particles was assumed re-
ducing the availability for degradation process.

B.8.3 Fate and behaviour in air

In the monograph dated 01 October 1996 the vapmsspre of cyfluthrin was based on a study by
Sewekow 1981. For the renewal of the Annex | apgirtive vapour pressure was reassessed for the
active isomers Il and IV (pure active ingredientglavith technical grade of current production. The
new studies are summarised in Volume 3 B.2 (Phlysicd chemical properties). For isomer I, the
vapour pressure is 4.5 x"1@a (20 °C), for isomer IV a vapour pressure of>2 0° (at 20 °C) was
determined.

The tropospherical half-life of beta-cyfluthrin wealculated to be below one day (17.8 h) using the
Atkinson approach (Hellpointner, 1992, Monograpl@bfOctober 1996).

A study on the volatilisation was performed withdeyfluthrin (Fritz, 1993, monograph dated 01 Oc-
tober 1996). On average 18 % of the applied radiogcwas volatilised from the plant surfaces viith
24 hours and 9 % from the soil surface. If the whgyistem (plants + soil) is considered, lossesa@ng
from 0 — 32 % of the applied radioactivity.

B.8.4 Monitoring data concerning fate and behaviour of tle active substance, me-
tabolites, degradation and reaction products

No studies
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rdevant), published or not

Vertebrate
study
Y/N

protection

Data

claimed
Y/N

Justification
if data
protection is
claimed

Owner

KCA Section 7
/01

Krohn, J.

1997

Hydrolysis of Cyfluthrin and Betdaifirin as a
function of pH
Bayer AG, Leverkusen, Germany
Bayer CropScience,
Report No.: 145000926,
Edition NumberM-043171-01-1
Date: 1997-10-02
GLP/GEP: yes, unpublished
...also filed: KCA 2.8 /05
...also filed: KCA 7.2.1 /02
...also filed: KCA 7.2.1.1 /05

N

Bayer

CropScience

KCA Section 7
/02

Heimbach, F.

1989

Biological effects and fate oRH545 EC 025 (R
Bulldock) in experimental ponds
Bayer AG, Leverkusen, Germany
Bayer CropScience,
Report No.M-022657-01-2
Edition NumberM-022657-01-2
Date: 1989-12-21
GLP/GEP: no, unpublished
...also filed: KCA 8.2.8 /01

Bayer
CropScienc

p

Grey shaded writing indicates a Baseline Dossiadystowner Bayer CropScience, license Irvita PRuatection B.V.

Black writing indicates a Supplementary Dossieldgtu
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KCA Section 7 | Leicht, W.; 1996 | Stability and biological activity of cyflutlrisomers | N N
/03 Fuchs, R.; Publisher:SCl,
Londershausen, Location:Great Britain,
M. Journal:Pesticide Science,
Volume:48,
Pages:325-332,
Year:1996,
Report No.: MO-01-000681,
Edition Number: M-031723-01-1
GLP/GEP: n.a., published
KCA 7.1 /01 Krauskopf, B.; [1995 | Cyfluthrin - Statement on behaviour and fdtthe N N Bayer

Grau, R.

major metabolites especially permetric acid (DCWA)
soil and in water

Bayer AG, Leverkusen, Germany

Report No.: M9663,

Edition NumberM-073368-01-2

Date: 1995-06-14

GLP/GEP: n.a., unpublished

...also filed: KCA 7.2 /01

CropScienc

p

Grey shaded writing indicates a Baseline Dossiadystowner Bayer CropScience, license Irvita PRuatection B.V.

Black writing indicates a Supplementary Dossieldgtu
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protection is
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KCA 7.1 /02

Meylan, W.;
Howard, P. H.;
Boethling, R. S.

1992

Molecular topology/fragment contribution mettor
predicting solil sorption coefficients
Publisher:American Chemical Society,
Journal:Environ. Sci. Technol.,
Volume:26,

Issue:8,

Pages:1560-1567,

Year:1992,

Report No.M-460516-01-1

Edition NumberiM-460516-01-1
GLP/GEP: n.a., published

KCA 7.1.1.1/01

Minor, R. G.;
Ernst, V. J.

1983

Radioactive residues of Baythroid TM in raiaél
crops

Mobay Chemical Corporation, Kansas City, MO, UY

Bayer CropScience,

Report No.: MR86050,

Edition NumberM-067406-01-1
Method Report No.: MR86050

EPA MRID No.: 00131496, 00137541
Date: 1983-09-15

GLP/GEP: no, unpublished

...also filed: KCA 6.6.2 /01

A

Bayer

CropScience

o

Grey shaded writing indicates a Baseline Dossiedystowner Bayer CropScience, license Irvita PRugtection B.V.

Black writing indicates a Supplementary Dossieldgtu
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protection is
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KCA 7.1.1.1 /02

Leslie, W. L.

1984

Baythroid R sidues in field rotational crops: field
Cambridge Analytical Associates, Inc., Boston, MA,
USA
Bayer CropScience,

Report No.: MR98429,

Edition NumberM-067638-01-1
Method Report No.: MR98429
Date: 1988-11-28

GLP/GEP: yes, unpublished
...also filed: KCA 6.2.1 /08
...also filed: KCA 6.6.2 /02

Bayer
CropSciencq

KCA 7.1.1.1 /03

Leslie, W. L.

1989

Baythroid R sigues in field rotational Cereal cropg
addendum no. 1
Mobay Chemical Corporation, Stilwell, KS, USA
Bayer CropScience,
Report No.: MR98429-1,
Edition NumberM-067604-01-1
Method Report No.: MR98429-1

EPA MRID No.: 40942701, 41190202
Date: 1989-07-12

GLP/GEP: yes, unpublished

...also filed: KCA 6.2.1 /09

...also filed: KCA 6.6.2 /03

Bayer

CropScience

p

Grey shaded writing indicates a Baseline Dossiadystowner Bayer CropScience, license Irvita PRuatection B.V.

Black writing indicates a Supplementary Dossieldgtu
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KCA 7.1.1.1/04 | Wagner, K.; 1983 | Degradation of Baythroid R in soil under agr@nd | N N Bayer
Neitzel, H.; anaerobic test conditions CropScience
Oehlmann, L. Bayer AG, Leverkusen, Germany
Bayer CropScience,
Report No.: RA-87/83,
Edition NumberM-072890-01-2
EPA MRID No.: 00131494
Date: 1983-01-19
GLP/GEP: no, unpublished
...also filed: KCA 7.1.1.2 /01
KCA 7.1.1.1/05 | Minor, R. G. 1984 Comparison Htj] R Baythtroid degradation in soil§ N N Bayer

from the United states and West Germany
Mobay Chemical Corporation, Kansas City, MO, UY
Bayer CropScience,

Report No.: 91816,

Edition NumberM-072885-01-1
Date: 1986-02-19

GLP/GEP: no, unpublished

A

CropScience

p

Grey shaded writing indicates a Baseline Dossiadystowner Bayer CropScience, license Irvita PRuatection B.V.

Black writing indicates a Supplementary Dossieldgtu
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KCA 7.1.1.1 /06

Roberts, T. R.;
Standen, M. E.

1977

Degradation of the pyrethroid cypermethrin NIRD49
(¥)-a-cyano-3-phenoxybenzyl (z)-cis,trans-3-(2,2-
dichlorovinyl)-2,2-dimethylcyclopropanecarboxylate
and the respective cis-(NRDC 160) and trans- (NR[
159) isomers in soils
Publisher:Shell Research Limited,
Journal:Pesticide Science,
Volume:8,

Pages:305-319,

Year:1977,

Report No.: 90262,

Edition NumberM-073407-02-1
GLP/GEP: n.a., published

C

N

KCA 7.1.1.1 /07

Roberts, T. R.;
Standen, M. E.

1980

Further studies of the degradation of thethyoe
insecticide cypermethrin in soils
Location:USA,

Journal:Pesticide Science,

Volume:12,

Pages:285-296,

Year:1981,

Report No.: M2330,

Edition NumberM-073380-01-1

GLP/GEP: n.a., published

Grey shaded writing indicates a Baseline Dossiadystowner Bayer CropScience, license Irvita PRuatection B.V.

Black writing indicates a Supplementary Dossieldgtu
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KCA 7.1.1.1/08 | Sakata, S.; 1986 | Degradation and leaching behavior of the pyoed N N
Mikami, N.; insecticide cypermethrin in soils
Matsuda, T.; Journal:Journal of Pesticide Science,
Miyamoto, J. Volume:11,
Pages:71 - 79,
Year:1986,
Report No.: MO-02-010564,
Edition NumberM-074042-01-1
GLP/GEP: n.a., published
KCA 7.1.1.1/09 | Kaufman, D. D.} 1977 | Permethrin degradation in soil and microbigduces | N N
Haynes, S. C.; Journal:American Chemical Society,
Jordan, E. G.; Volume:42,
Kayser, A. J. Pages:147-161,
Year:1977,
Report No.: M9,
Edition NumberM-073411-01-1
GLP/GEP: n.a., published
KCA 7.1.1.1/10 | Kaneko, H.; 1977 | Degradation and movement of permethrin isotiners | N N
Ohkawa, H.; soil
Miyamoto, J. Location:Japan,

Journal:Journal of Pesticide Science,
Volume:3,

Pages:43-51,

Year:1978,

Report No.: 86095,

Edition NumberM-073393-01-1
GLP/GEP: n.a., published
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KCA7.1.1.1/11

Jordan, E. G.;
Kaufman, D. D.;
Kayser, A. J.

1981

The effect of soil temperature on the degradaif cis,
trans - permethrin

Location:Maryland,

Journal:Journal of the Environmental Science and
Health,

Volume:B17,

Issue:l,

Pages:1-17,

Year:1982,

Report No.: M768,

Edition NumberM-073370-01-1

GLP/GEP: n.a., published

N

KCA7.1.1.1/12

Sakata, S.,
Mikami, N.,
Yamada, H.

1992

Degradation of pyrethroid optical isomersditss
Journal:Journal of Pesticide Science,
Volume:17,

Pages:169-180,

Year:1992,

Report No.: MO-04-003278,

Edition NumberM-001653-01-1
GLP/GEP: n.a., published
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KCA 7.1.1.1/13

Jordan, E. G.;
Kaufman, D. D.

1986

Degradation of cis- and trans-permathrinaodied soil
Publisher:Journal of Agricultural and Food Cheryist
Prinecton, NJ, U,

Location:USA,

Journal:Journal of Agricultural and Food Chemistry,
Volume:34,

Issue:b,

Pages:880-884,

Year:1986,

Report No.: M4986,

Edition NumberM-073356-01-1

GLP/GEP: n.a., published

N

KCA7.1.1.1/14

Anon.

1983

FCR 1272; Al; soil; dadation; BBA
Bayer AG, Leverkusen, Germany
Bayer CropScience,

Report No.: RR5621/82,
Edition NumberM-073011-01-2
Date: 1983-05-20

GLP/GEP: no, unpublished

Bayer

CropSciencg

p

KCA 7.1.1.1/15

Yoshida, H.;
Yoshimoto, Y.;
Takase, I.

1984

Residual fate of cyfluthrin (FCR 1272) in saihder
laboratory and field conditions

Nihon Tokushu Noyaku Seizo K. K., Japan
Bayer CropScience,

Report No.: NR1197, 1197 (ESR)

Edition NumberM-072767-01-1

Date: 1984-05-28

GLP/GEP: no, unpublished

...also filed: KCA 4.2 /02

...also filed: KCA 7.1.2.1 /01

...alsofiled: KCA 7.1.2.2.1/12

Bayer

CropSciencg

p
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KCA7.1.1.1/16

Riegner, K.

1997

Aerobic degradatd cyfluthrin in soil at low
temperature according to EC requirements
Bayer AG, Leverkusen, Germany
Bayer CropScience,

Report No.: PF4241,

Edition NumberM-022206-01-1
Date: 1997-06-02

GLP/GEP: yes, unpublished

N

Bayer
CropSciencs

p

KCA7.1.1.1/17

Jersch-Schmitz
S.

1997

Calculation of Ddr- and DTgo-values of cyfluthrin
isomers in soil

Bayer AG, Leverkusen, Germany

Bayer CropScience,

Report No.: M9677,

Edition NumberM-022236-01-1

Date: 1997-06-03

GLP/GEP: no, unpublished

Bayer
CropSciencs

p

KCA7.1.1.1/18

Hiler, T.

2013

Aerobic soil metaisah of [cyclopropyl-2X‘C]R-
cyfluthrin in three soils
PTRL West, Hercules, CA, USA
BCS-Irvita,
Report No.: 2365W,
Edition NumberM-466494-01-1
Date: 2013-10-07
GLP/GEP: yes, unpublished
...also filed: KCA 7.1.2.1 /02
...also filed: KCA 7.1.2.1.1 /02
...also filed: KCA 7.2.1 /17
...also filed: KCA 7.2.1.1 /03

to fulfill data
requirement
for beta-
cyfluthrin
degradation in
soil

BCS-Irvita

Grey shaded writing indicates a Baseline Dossiedystowner Bayer CropScience, license Irvita PRugtection B.V.
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KCA7.1.1.1/19

Hiler, T.

2013

Aerobic soil metaisah of [fluorophenylt‘C]beta-
cyfluthrin in one soil - (FCR4545)
PTRL West, Hercules, CA, USA
BCS-Irvita,

Report No.: 2326W,

Edition NumberiM-466491-01-1
Date: 2013-10-02

GLP/GEP: yes, unpublished
...also filed: KCA 7.1.2.1 /03
...also filed: KCA 7.1.2.1.1 /01
...also filed: KCA 7.2.1 /16
...also filed: KCA 7.2.1.1 /02

Y

to fulfill data
requirement
for beta-
cyfluthrin
degradation in
soil

BCS-Irvita

KCA7.1.1.2/01

Wagner, K.;
Neitzel, H.;

Oehlmann, L.

1983

Degradation of Baythroid R in soil under agr@mnd
anaerobic test conditions

Bayer AG, Leverkusen, Germany

Bayer CropScience,

Report No.: RA-87/83,

Edition NumberM-072890-01-2

EPA MRID No.: 00131494

Date: 1983-01-19

GLP/GEP: no, unpublished

...also filed: KCA 7.1.1.1 /04

Bayer
CropScienc

p
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Owner

KCA 7.1.1.2/02

Hiler, T.

2013

Anaerobic degradatad [fluorophenyl-UL and
cyclopropane-14C]R-cyfluthrin in one soil
PTRL West, Hercules, CA, USA
BCS-Irvita,

Report No.: 2382W,

Edition NumberM-468475-01-1
Date: 2013-10-30

GLP/GEP: yes, unpublished
...also filed: KCA 7.1.2.1.3/01

Y

to fulfil data
requirement
for beta-
cyfluthrin
(degradation ir
sail)

BCS-Irvita

KCA 7.1.1.3/01

Puhl, R. J.;
Hurley, J. B.;
Dime, R. A.

1983

Photodecomposition of Baythrdft: in aqueous
solution and on soll

Mobay Chemical Corporation, Kansas City, MO, UY
Bayer CropScience,

Report No.: 86182,

Edition NumberM-072776-01-1
EPA MRID No.: 00137543
Date: 1983-12-02

GLP/GEP: no, unpublished
...also filed: KCA 2.8 /08

...also filed: KCA 7.2.1 /05
...also filed: KCA 7.2.1.2 /02

A

Bayer

CropScience

o

KCA 7.1.1.3/02

Chopade, H. M

198

5 Photodecomjmositf (“C) R Baythroid on soil
Mobay Chemical Corporation, Kansas City, MO, UY
Bayer CropScience,

Report No.: 88981,

Edition NumberM-072660-01-1
EPA MRID No.: 00157043
Date: 1986-01-09

A

GLP/GEP: no, unpublished

Bayer

CropScience

o

Grey shaded writing indicates a Baseline Dossiedystowner Bayer CropScience, license Irvita PRugtection B.V.
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KCA 7.1.1.3/03 | Roy L. 1977 | Pyrethroid photodecomposition: Permethrin N N

Holmstead,* Journal:Journal of Agricultural and Food Chemistry,

John E. Casida, Volume:26,

Luis 0. Ruzo, Issue:3,

and Donald G. Pages:590-595,

Fullmer Report No.: IM713,
Edition NumberM-073341-01-1
GLP/GEP: n.a., published
...also filed: KCA 7.2.1 /15

KCA 7.1.1.3/04 | Takahashi, N.; | 1985 | Photodegradation of the pyrethroid insecticide N N e

Mikami, N.; cypermethrin in water and on soil surface

Matsuda, T.; Journal:Journal of Pesticide Science,

Miyamoto, J. Volume:10,
Issue:4,
Pages:629-642,
Year:1985,
Edition NumberM-072742-01-1
GLP/GEP: n.a., published
...also filed: KCA 7.2.1 /14
...also filed: KCA 7.2.1.2 /05

KCA 7.1.1.3/05 | Adam, D. 2013 ] beta-cyfluthrin - Photodegradation on soil soefg N Y BCS-Irvita

Innovative Environmental Services (IES) Ltd,
Witterswil,

Switzerland

BCS-Irvita,

Report No.: 20120108,

Edition NumberM-481075-01-1

Date: 2013-03-15

GLP/GEP: n.a., unpublished

Grey shaded writing indicates a Baseline Dossiedystowner Bayer CropScience, license Irvita PRugtection B.V.
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KCA 7.1.2/01

Anon.

1983

Effect of frozen storag® &0 -10 degrees Fahrenhei
on residues
Mobay Chemical Corporation, Kansas City, MO, UY
Report No.: MO-04-009081,
Edition NumberM-088204-01-1
Date: 1983-09-23
GLP/GEP: no, unpublished
...also filed: KCA 6.1 /13

N

A

N

Bayer

CropSciencg

p

KCA 7.1.2 /02

Grace, T. J.

199

D Freezer storadaligyeof FPBacid and DCVA in soil
Mobay Chemical Corporation, Kansas City, MO, UY
Bayer CropScience,

Report No.: 100153,

Edition NumberM-073783-01-1
Date: 1990-09-07

GLP/GEP: yes, unpublished

A

Bayer

CropSciencg

p

KCA 7.1.2.1/01

Yoshida, H.;
Yoshimoto, Y.;
Takase, I.

1984

Residual fate of cyfluthrin (FCR 1272) in saihder
laboratory and field conditions

Nihon Tokushu Noyaku Seizo K. K., Japan
Bayer CropScience,

Report No.: NR1197, 1197 (ESR)

Edition NumberM-072767-01-1

Date: 1984-05-28

GLP/GEP: no, unpublished

...also filed: KCA 4.2 /02

...also filed: KCA 7.1.1.1 /15

...also filed: KCA 7.1.2.2.1 /12

Bayer

CropSciencg

p
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KCA 7.1.2.1/02 | Hiler, T. 2013| Aerobic soil metaisah of [cyclopropyl-2t'C]R- N Y to fulfill data | BCS-Irvita
cyfluthrin in three soils requirement
PTRL West, Hercules, CA, USA for beta-
BCS-Irvita, cyfluthrin
Report No.: 2365W, degradation in
Edition NumberM-466494-01-1 soil
Date: 2013-10-07
GLP/GEP: yes, unpublished
...also filed: KCA 7.1.1.1 /18
...also filed: KCA 7.1.2.1.1 /02
...also filed: KCA 7.2.1 /17
...also filed: KCA 7.2.1.1 /03
KCA 7.1.2.1/03 | Hiler, T. 2013| Aerobic soil metaisah of [fluorophenylt‘Clbeta- N Y to fulfill data | BCS-Irvita
cyfluthrin in one soil - (FCR4545) requirement
PTRL West, Hercules, CA, USA for beta-
BCS-Irvita, cyfluthrin

Report No.: 2326W,

Edition NumberM-466491-01-1
Date: 2013-10-02

GLP/GEP: yes, unpublished
...also filed: KCA 7.1.1.1 /19
...also filed: KCA 7.1.2.1.1 /01
...also filed: KCA 7.2.1 /16
...also filed: KCA 7.2.1.1 /02

degradation in
soil

Grey shaded writing indicates a Baseline Dossiadystowner Bayer CropScience, license Irvita PRuatection B.V.
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KCA 7.1.2.1.1 /01 Hiler, T. 2013 | Aerobic soil metabolism of [fluorogyl-+‘C]beta- N Y to fulfill data | BCS-Irvita
cyfluthrin in one soil - (FCR4545) requirement
PTRL West, Hercules, CA, USA for beta-
BCS-Irvita, cyfluthrin
Report No.: 2326W, degradation in
Edition NumberM-466491-01-1 soil
Date: 2013-10-02
GLP/GEP: yes, unpublished
...also filed: KCA 7.1.1.1 /19
...also filed: KCA 7.1.2.1 /03
...also filed: KCA 7.2.1 /16
...also filed: KCA 7.2.1.1 /02
KCA 7.1.2.1.1 /02 Hiler, T. 2013 | Aerobic soil metabolism of [cyclopmd-2-1C]R- N Y to fulfill data | BCS-Irvita
cyfluthrin in three soils requirement
PTRL West, Hercules, CA, USA for beta-
BCS-Irvita, cyfluthrin

Report No.: 2365W,

Edition NumberM-466494-01-1
Date: 2013-10-07

GLP/GEP: yes, unpublished
...also filed: KCA 7.1.1.1 /18
...also filed: KCA 7.1.2.1 /02
...also filed: KCA 7.2.1 /17
...also filed: KCA 7.2.1.1 /03

degradation in
soil

Grey shaded writing indicates a Baseline Dossiadystowner Bayer CropScience, license Irvita PRuatection B.V.
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KCA 7.1.2.1.2 /01 Calovich, C. A. | 1987| Dissipation of Baythroid amslmajor metabolites in [N N Bayer
field soil CropSciencé
Chemonics Laboratories, Phoenix, AZ, USA
Bayer CropScience,
Report No.: MR95071,
Edition NumberM-070039-01-1
Date: 1987-11-13
GLP/GEP: yes, unpublished
...also filed: KCA 7.1.2.2.1/11
KCA 7.1.2.1.2 /02 Hellpointer, E.; |2013 | Beta-cyfluthrin-FPB-acid: Aerobic degradatinrthree | N Y to complete | BCS-Irvita
Junge, T. soils data
BCS-Irvita, requirement
Report No.: EnSa-13-0668, for soils (3
Edition NumberM-470667-01-1 soils required)
Date: 2013-11-15
GLP/GEP: yes, unpublished
KCA 7.1.2.1.2 /03 Hammel, K_; 2013 | Kinetic evaluation of aerobic metabolism afabe N Y to fulfil data | BCS-Irvita
Porschewski, R. cyfluthrin and its metabolites in soil according to requirement
FOCUS Kinetics for beta-
BCS-Irvita, cyfluthrin

Report No.: EnSa-13-0876,
Edition NumberM-471163-01-1
Date: 2013-11-26

GLP/GEP: no, unpublished

(degradation ir
soil)
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KCA 7.1.2.1.3 /0]

Hiler, T.

2013

Anaerobic degradation of [fluoropkkbL and
cyclopropane-14C]R-cyfluthrin in one soil
PTRL West, Hercules, CA, USA
BCS-Irvita,

Report No.: 2382W,

Edition NumberM-468475-01-1
Date: 2013-10-30

GLP/GEP: yes, unpublished
...also filed: KCA 7.1.1.2 /02

to fulfil data
requirement
for beta-
cyfluthrin
(degradation ir
sail)

BCS-Irvita

KCA 7.1.2.2.1 /0]

Anon.

1991

FCR 4545; 25 EC; Boden; Deutschland; BBA
Bayer AG, Leverkusen, Germany

Bayer CropScience,

Report No.: 0197-89,

Edition NumberM-033990-01-1

Date: 1991-06-10

GLP/GEP: no, unpublished

Bayer

CropScience

o

KCA 7.1.2.2.1 /04

Anon.

1991

FCR 4545; 25 EC; Boden; Deutschland; BBA
Bayer AG, Leverkusen, Germany
Bayer CropScience,
Report No.: 0201-89,
Edition NumberiM-033985-01-1
Date: 1991-06-10
GLP/GEP: no, unpublished

Bayer

CropScience

o

KCA 7.1.2.2.1 /09

Anon.

1991

FCR 4545; 25 EC; Boden; Deutschland; BBA
Bayer AG, Leverkusen, Germany

Bayer CropScience,

Report No.: 0202-89,

Edition NumberM-033980-01-1

Date: 1991-06-10

GLP/GEP: no, unpublished

Bayer
CropScienc

p
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Black writing indicates a Supplementary Dossied$tu



-136 - 07.03.2017

beta-cyfluthrin
Volume 3 — B.8 Environmental fate and behaviour

Annex point / Author(s) Year |Title Vertebrate Data Justification Owner
reference Source (where different from company) study protection if data
number Company name, Report No., Date, GLP statugnere Y/N claimed protection is
relevant), published or not Y/N claimed
KCA 7.1.2.2.1 /04 Anon. 1991 | FCR 4545; 25 EC; Boden; Deutschland; BBA N N Bayer
Bayer AG, Leverkusen, Germany CropSciencg

Bayer CropScience,

Report No.: 0204-89,

Edition NumberM-033962-01-1
Date: 1991-06-10

GLP/GEP: no, unpublished
KCA 7.1.2.2.1 /04 Anon. 1991 | FCR 4545; 25 EC; Boden; Deutschland, BBA N N Bayer
Bayer AG, Leverkusen, Germany CropScience
Bayer CropScience,

Report No.: 0205-89,

Edition NumberM-033950-01-1
Date: 1991-06-10

GLP/GEP: no, unpublished
KCA 7.1.2.2.1 /0 Anon. 1982 | Soil residue trial: Baythroid, Versuahisgofchen, N N Bayer
Germany FCR 1272; 10 WP;; Germany; BBA CropSciencg
Bayer AG, Leverkusen, Germany
Bayer CropScience,

Report No.: 5643-81,

Edition NumberM-072886-01-2
Date: 1982-04-01

GLP/GEP: no, unpublished

KCA 7.1.2.2.1 /01 Anon. 1982 | Soil residue trial: Baythroid, Versuahisgofchen, N N Bayer
Germany FCR 1272; 10 WP; soil; Germany; BBA CropSciencg
Bayer AG, Leverkusen, Germany
Bayer CropScience,

Report No.: 5644-81,

Edition NumberM-072884-01-2
Date: 1982-04-01

GLP/GEP: no, unpublished

Grey shaded writing indicates a Baseline Dossiadystowner Bayer CropScience, license Irvita PRuatection B.V.
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if data
protection is
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Owner

KCA 7.1.2.2.1 /09

Anon.

1983

Baythroid, Loam, Ontario/Canada.
FCR 1272; 240 EC,; soil; USA
Mobay Chemical Corporation, Kansas City, MO, UY
Bayer CropScience,

Report No.: 84344,

Edition NumberM-072862-01-1
Date: 1983-09-19

GLP/GEP: no, unpublished

A

N

Bayer
CropSciencs

p

KCA 7.1.2.2.1 /04

Anon.

1983

Baythroid, Silty Loam, Mississippi/USA.
FCR 1272; 240 EC,; soil; USA

Mobay Chemical Corporation, Kansas City, MO, UY
Bayer CropScience,

Report No.: 84346,

Edition NumberM-072840-01-1
Date: 1983-09-19

GLP/GEP: no, unpublished

A

Bayer
CropSciencs

p

KCA 7.1.2.2.1 /1(

Anon.

1983

Baythroid, Loamy Sand, Georgia/USA.
FCR 1272; 240 EC; soil; USA

Mobay Chemical Corporation, Kansas City, MO, UY
Bayer CropScience,

Report No.: 84348,

Edition NumberM-072826-01-1
Date: 1983-09-19
GLP/GEP: no, unpublished

A

Bayer

CropScience
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protection

Data

claimed
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if data
protection is
claimed

Owner

KCA 7.1.2.2.1 /11

Calovich, C. A.

1987

Dissipation of Baythroid amslinajor metabolites in
field soil
Chemonics Laboratories, Phoenix, AZ, USA
Bayer CropScience,
Report No.: MR95071,
Edition NumberM-070039-01-1
Date: 1987-11-13
GLP/GEP: yes, unpublished
...also filed: KCA 7.1.2.1.2 /01

N

Bayer

CropSciencg

p

KCA 7.1.2.2.1 /13

Yoshida, H.;
Yoshimoto, Y.;
Takase, I.

1984

Residual fate of cyfluthrin (FCR 1272) in saihder
laboratory and field conditions

Nihon Tokushu Noyaku Seizo K. K., Japan
Bayer CropScience,

Report No.: NR1197,

Edition NumberM-072767-01-1

Date: 1984-05-28

GLP/GEP: no, unpublished

...also filed: KCA 4.2 /02

...also filed: KCA 7.1.1.1 /15

...also filed: KCA 7.1.2.1 /01

Bayer

CropScience

KCA 7.1.2.2.1 /11

Anon.

1983

Baythroid, Sandy Clay Loam, Arizona/USA
FCR 1272; 240 EC; soil; USA

Mobay Chemical Corporation, Kansas City, MO, UY

Bayer CropScience,

Report No.: 84343,

Edition NumberM-072869-01-1
Date: 1983-09-19

GLP/GEP: no, unpublished

A

Bayer

CropScience

p
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protection

Data
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Y/N
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if data
protection is
claimed

Owner

KCA 7.1.2.2.1 /14 Anon. 1983

Baythroid, Sand, Florida/USA.
FCR 1272; 240 EC,; soil; USA
Mobay Chemical Corporation, Kansas City, MO, UY
Bayer CropScience,

Report No.: 84349,

Edition NumberM-072818-01-1
Date: 1983-09-19

GLP/GEP: no, unpublished

A

N

Bayer
CropSciencs

p

KCA 7.1.2.2.1 /15 Anon. 1983

Baythroid, Sand, Florida/USA
Mobay Chemical Corporation, Kansas City, MO, UY
Bayer CropScience,

Report No.: 84350,

Edition NumberM-072812-01-1
Date: 1983-09-19

GLP/GEP: no, unpublished

A

Bayer
CropScienc

p

KCA 7.1.2.2.1 /16 Robinson, N. 2014

Beta-cyfluthrin - Field soil dgsgtion of beta-
cyfluthrin from a field trial carried out in souttme
France
Innovative Enviromental Service Ltd, Witterswil,
Switzerland
Irvita Plant Protection,

Report No.: 20120152,

Edition NumberM-482355-01-1
Date: 2014-04-01

GLP/GEP: yes, unpublished

...also filed: KCA 4.1.2 /74

data not
submitted on
EU Level

Irvita Plant
Protection

Grey shaded writing indicates a Baseline Dossiedystowner Bayer CropScience, license Irvita PRugtection B.V.
Black writing indicates a Supplementary Dossied$tu
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KCA 7.1.2.2.1 /11 Robinson, N. 2014| Beta-cyfluthrin - Field soil dgsgtion of beta- N Y data not Irvita Plant
cyfluthrin from a field trial carried out in nortire submitted on | Protection
France EU Level
Innovative Enviromental Services Ltd., Witterswil,
Switzerland
Irvita Plant Protection,
Report No.: 20120153,
Edition NumberM-482356-01-1
Date: 2014-04-01
GLP/GEP: yes, unpublished
KCA 7.1.2.2.1 /1§ Robinson, N. 2014| Beta-cyfluthrin - Field soil dgsgtion of beta- N Y data not Irvita Plant
cyfluthrin from a field trial carried out in Spain submitted on | Protection
Innovative Enviromental Services Ltd., Witterswil, EU Level
Switzerland
Irvita Plant Protection,
Report No.: 20120154,
Edition NumberM-482359-01-1
Date: 2014-04-02
GLP/GEP: yes, unpublished
KCA 7.1.2.2.1 /19 Robinson, N. 2014| Beta-cyfluthrin - Field soil digtion of beta- N Y data not Irvita Plant
cyfluthrin from a field trial carried out in German submitted on | Protection
Innovative enviromental Science Ltd., Witterswil, EU Level

Switzerland

Irvita Plant Protection,

Report No.: 20120155,

Edition NumberM-482358-01-1
Date: 2014-04-02

GLP/GEP: yes, unpublished

Grey shaded writing indicates a Baseline Dossiadystowner Bayer CropScience, license Irvita PRuatection B.V.
Black writing indicates a Supplementary Dossied$tu
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protection is
claimed
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KCA 7.1.3.1/01

Gronberg, R. R

198

7 AdsorptiorBafythroid TM to sandy loam
Mobay Chemical Corporation, Stilwell, KS, USA
Bayer CropScience,

Report No.: M5184, 94541,
Edition NumberM-073507-01-1
EPA MRID No.: 40223402
Date: 1987-05-12

GLP/GEP: no, unpublished
...also filed: KCA 7.1.3.1.1 /01

N

Bayer
CropSciencs

p

KCA 7.1.3.1/02

Burhenne, J.

199

6 Adsorption/desonpof cyfluthrin on soils
Bayer AG, Leverkusen, Germany

Bayer CropScience,

Report No.: 1310003-8,

Edition NumberM-022224-01-1

Date: 1996-04-29

GLP/GEP: yes, unpublished

...also filed: KCA 7.1.3.1.1 /02

Bayer

CropScience

o

KCA 7.1.3.1/03

Rice, P.;
Seebinger, J.;
Koskinen, W.

2006

Experimental Variability in Characterisatidn o
Cyfluthrin Sorption to Soil.

Journal:J. Environ. Sci. Health, Part B,
Volume:41,

Issue:4,

Pages:323-331,

Year:2006,

Edition NumberM-459459-01-1

Date: 2006-12-31

GLP/GEP: no, published

...also filed: KCA 7.1.3.1.1 /03

Grey shaded writing indicates a Baseline Dossiedystowner Bayer CropScience, license Irvita PRugtection B.V.
Black writing indicates a Supplementary Dossied$tu
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KCA 7.1.3.1.1 /01 Gronberg, R. R.| 1987 Adsorption of Baythroid TMsendy loam N N Bayer
Mobay Chemical Corporation, Stilwell, KS, USA CropSciencg

Bayer CropScience,

Report No.: M5184,

Edition NumberM-073507-01-1
EPA MRID No.: 40223402
Date: 1987-05-12

GLP/GEP: no, unpublished
...also filed: KCA 7.1.3.1 /01
KCA 7.1.3.1.1 /04 Burhenne, J. 1996 Adsorption/desorption of cyflutlun soils N N Bayer
Bayer AG, Leverkusen, Germany CropSciencg
Bayer CropScience,

Report No.: 1310003-8,
Edition NumberM-022224-01-1
Date: 1996-04-29

GLP/GEP: yes, unpublished
...also filed: KCA 7.1.3.1 /02
KCA 7.1.3.1.1 /03 Rice, P.; 2006 | Experimental Variability in Characterisatidn o N N
Seebinger, J.; Cyfluthrin Sorption to Soil.

Koskinen, W. Journal:J. Environ. Sci. Health, Part B,
Volume:41,

Issue:4,

Pages:323-331,

Year:2006,

Edition NumberM-459459-01-1

Date: 2006-12-31

GLP/GEP: no, published

...also filed: KCA 7.1.3.1 /03

Grey shaded writing indicates a Baseline Dossiedystowner Bayer CropScience, license Irvita PRugtection B.V.
Black writing indicates a Supplementary Dossied$tu
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protection

Data
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Y/N
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if data
protection is
claimed

Owner

KCA 7.1.3.1.1 /04

Hiler, T.

2013

Soil adsorption/desorption &iJ]FPB acid by the
batch Equilibrium method

PTRL West, Hercules, CA, USA

BCS-Irvita,

Report No.: 2381W-2,

Edition NumberM-466496-02-1

Date: 2013-10-01

...Amended: 2014-04-16

GLP/GEP: yes, unpublished

...also filed: KCA 7.1.3.1.2 /04

Y

to provide
sorption data
for major
metabolite

BCS-Irvita

KCA 7.1.3.1.2 /0]

Hellpointner, E.

1995

SAR-Assessment of Koc of petiminic acid by the
program PCKOCWIN
Year:1995,
Report No.: M9195,
Edition NumberM-069631-01-1
GLP/GEP: n.a., published

KCA 7.1.3.1.2 /04

Slangen, P. J.

1999

Adsorption/desorption of FCR2Zrmethric acid o
soil
Notox B.V., 's-Hertogenbosch, Netherlands
Bayer CropScience,
Report No.: IM1983,
Edition NumberM-015423-01-1
Date: 1999-08-30
GLP/GEP: yes, unpublished

NN

Bayer

CropScience

o

Grey shaded writing indicates a Baseline Dossiedystowner Bayer CropScience, license Irvita PRugtection B.V.

Black writing indicates a Supplementary Dossied$tu
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KCA 7.1.3.1.2 /03 Oddy, A. M ; 2005 | “C]-AE F105561: Adsorption to and desorption fropiN Y data not BCS-Irvita
Brett, R. five soils submitted on
Battelle AgriFood Ltd., Ongar, Essex, United Kingud EU level
Bayer CropScience,
Report No.: CX/05/054,
Edition NumberM-263792-01-1
Date: 2005-12-05
GLP/GEP: yes, unpublished
KCA 7.1.3.1.2 /04 Hiler, T. 2013 | Soil adsorption/desorption 8J]JFPB acid by the N Y to provide BCS-Irvita
batch Equilibrium method sorption data
PTRL West, Hercules, CA, USA for major
BCS-Irvita, metabolite
Report No.: 2381W-2,
Edition NumberM-466496-02-1
Date: 2013-10-01
...Amended: 2014-04-16
GLP/GEP: yes, unpublished
...also filed: KCA 7.1.3.1.1 /04
KCA 7.1.3.1.2 /0§ Hein, W.; 2013 | [cyclopropane-1C] BCS-AA53389: N Y to provide BCS-Irvita
D'Ambrosio, A. Adsorption/desorption in five different soils sorption data
RLP AgroScience GmbH, Neustadt a. d. Weinstral3g, for major
Germany metabolite
BCS-Irvita,

Report No.: AS251,

Edition NumberM-455223-01-1
Date: 2013-04-04

GLP/GEP: yes, unpublished

Grey shaded writing indicates a Baseline Dossiadystowner Bayer CropScience, license Irvita PRuatection B.V.
Black writing indicates a Supplementary Dossied$tu
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if data
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KCA 7.1.4.1/01

Whitfield, S. L.;
Obirist, J. J.

1983

Soil thin-layer mobility of aged extracts ofldreated
with amethydione, Baythroid, Alsystin, and BAJ SLJ
0312
Mobay Chemical Corporation, Kansas City, MO, UY
Bayer CropScience,

Report No.: MR86158,

Edition NumberM-041538-03-1
EPA MRID No.: 00137544
Date: 1983-10-12

...Amended: 1986-04-22
GLP/GEP: no, unpublished

A

N

Bayer

CropSciencg

p

KCA 7.1.4.1/02

Kaufman, D. D.
Russell, A. B.;
Helling, C. S.;
Kayser, A. J.

1981

Movement of cypermethrin, decamethrin, permgth
and their degradation products in soll
Publisher:American Chemical Society,
Location:USA,

Journal:Journal of Agricultural and Food Chemistry,
Volume:29,

Pages:239 - 245,

Year:1981,

Report No.: M950,

Edition NumberM-069699-01-1

GLP/GEP: n.a., published

Grey shaded writing indicates a Baseline Dossiadystowner Bayer CropScience, license Irvita PRuatection B.V.

Black writing indicates a Supplementary Dossieldgtu
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relevant), published or not

Vertebrate
study
Y/N

protection

Data

claimed
Y/N
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if data
protection is
claimed

Owner

KCA 7.1.4.1.1 /0]

Obrist, J. J.;

Thornton, J. S.

1982

Soil thin-layer mobility of BAY FCR 1272, BASIR
9514, and BAY SSH 0860

Mobay Chemical Corporation, Kansas City, MO, UY
Bayer CropScience,

Report No.: MR82232,

Edition NumberM-041545-01-1

EPA MRID No.: 00131495, 00137540
Date: 1982-07-15

GLP/GEP: no, unpublished

...also filed: KCA 7.1.4.1.2 /02

A

N

Bayer
CropSciencs

p

KCA 7.1.4.1.1 /02

Fenoll, J.; Ruiz,
E.; Navarro, S.;

Flores, P.;
Hellin, P.

2011

Reduction of the movement and persistence of
pesticides in soil through common agronomic prasti
Journal:Chemosphere,

Volume:85,

Issue:8,

Pages:1375-1382,

Year:2011,

Report No.M-459846-01-1

Edition NumberM-459846-01-1

Date: 2011-12-31

GLP/GEP: no, published

KCA 7.1.4.1.2 /0]

Schaefer, H.;
Krauskopf, B.

1995

Predicted environmental concentration of gkthrin
metabolite DCVA (permethric acid) in ground water
recharge based on the calculation of PELMO
Bayer AG, Leverkusen, Germany

Bayer CropScience,

Report No.: M9196,

Edition NumberM-069309-01-1

Date: 1995-10-15

GLP/GEP: no, unpublished

Bayer

CropScience

o

Grey shaded writing indicates a Baseline Dossiedystowner Bayer CropScience, license Irvita PRugtection B.V.
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Author(s)

Year

Title
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Company name, Report No., Date, GLP statughere
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Vertebrate
study
Y/N

protection

Data

claimed
Y/N

Justification
if data
protection is
claimed

Owner

KCA 7.1.4.1.2 /04

Obrist, J. J.;

Thornton, J. S.

1982

Soil thin-layer mobility of BAY FCR 1272, BASIR
9514, and BAY SSH 0860

Mobay Chemical Corporation, Kansas City, MO, UY
Bayer CropScience,

Report No.: MR82232,

Edition NumberM-041545-01-1

EPA MRID No.: 00131495, 00137540
Date: 1982-07-15

GLP/GEP: no, unpublished

...also filed: KCA 7.1.4.1.1 /01

A

N

Bayer

CropSciencg

p

KCA 7.1.4.2/01

Scholz, K.;
Umgelder, U.

1985

Leaching characteristics of cyfluthrin (FCR'22
Baytthroid) aged in soil

Bayer AG, Leverkusen, Germany

Bayer CropScience,

Report No.: PF2474,

Edition NumberM-073678-01-2

Date: 1985-09-27

GLP/GEP: no, unpublished

Bayer

CropScience

p

KCA 7.2 /01

Krauskopf, B.;

Grau, R.

1995

Cyfluthrin - Statement on behaviour and fdtide
major metabolites especially permetric acid (DCWA)
soil and in water

Bayer AG, Leverkusen, Germany

Report No.: M9663,

Edition NumberM-073368-01-2

Date: 1995-06-14

GLP/GEP: n.a., unpublished

...also filed: KCA 7.1 /01

Bayer

CropSciencg

p

Grey shaded writing indicates a Baseline Dossiadystowner Bayer CropScience, license Irvita PRuatection B.V.
Black writing indicates a Supplementary Dossieldgtu
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in water

Bayer AG, Leverkusen, Germany
Bayer CropScience,

Report No.: M1590,

Edition NumberM-137221-01-2
Date: 1983-04-22

GLP/GEP: no, unpublished
...also filed: KCA 2.8 /01

...also filed: KCA 7.2.1.1 /06

Annex point / Author(s) Year |Title Vertebrate Data Justification Owner
reference Source (where different from company) study protection if data
number Company name, Report No., Date, GLP statugnere Y/N claimed protection is
relevant), published or not Y/N claimed
KCA 7.2 /02 Ganzelmeier, H|;1995 | Untersuchungen zur Abdrift von Pflanzenschiitein | N N
Rautmann, D.; Publisher:Blackwell Wissenschafts-Verlag,
Spangenberg, R|; Location:Berlin/Wien, Germany,
Streloke. M.; Journal:Mitteilungen aus der Biologischen
Herrmann, M.; Bundesanstalt fuer Land- und Forstwirtschaft,
Wenzelburger, Volume:304,
H. J.; Walter, H. Pages:110,
F. Year:1995,
Report No.: HEFT 304,
Edition NumberM-307374-01-1
GLP/GEP: n.a., published
KCA 7.2.1/01 Krohn, J. 1983 FCR 1272 - Fate/bebtavof crop protection productsN N Bayer

CropSciencg

p
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study
Y/N

protection

Data

claimed
Y/N

Justification
if data
protection is
claimed

Owner

KCA 7.2.1/02 Krohn, J.

1997

Hydrolysis of Cyfluithmand Betacyfluthrin as a
function of pH
Bayer AG, Leverkusen, Germany
Bayer CropScience,
Report No.: 145000926,
Edition NumberM-043171-01-1
Date: 1997-10-02
GLP/GEP: yes, unpublished
...also filed: KCA 2.8 /05
...also filed: KCA 7.2.1.1 /05
...also filed: KCA Section 7 /01

N

global usable

Bayer

CropSciencg

p

KCA 7.2.1/03 Wilmes, R.

1980

Preliminary studiesstability to light
Bayer AG, Leverkusen, Germany
Bayer CropScience,

Report No.: WFL-OL-008,
Edition NumberM-072806-02-1
Date: 1980-02-19

...Amended: 1980-03-18
GLP/GEP: no, unpublished
...also filed: KCA 2.8 /06

...also filed: KCA 7.2.1.2 /01

Bayer

CropSciencg

p

Grey shaded writing indicates a Baseline Dossiadystowner Bayer CropScience, license Irvita PRuatection B.V.
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Author(s)
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Source(where different from company)

Company name, Report No., Date, GLP statughere
relevant), published or not

Vertebrate
study
Y/N

Data

protection

claimed
Y/N

Justification
if data
protection is
claimed

Owner

KCA 7.2.1/04

Westphal, C.

1984

I Report on studiesvestigate photodegradation of
cyfluthrin

Bayer AG, Leverkusen, Germany
Bayer CropScience,

Report No.: M2034,

Edition NumberM-073670-01-2
Date: 1984-10-16

GLP/GEP: no, unpublished
...also filed: KCA 2.8 /07

...also filed: KCA 7.2.1.2 /03
...also filed: KCA 7.2.1.3 /01

N

Bayer

CropSciencg

p

KCA 7.2.1/05

Puhl, R. J.;
Hurley, J. B.;
Dime, R. A.

1983

Photodecomposition of Baythrdfi in aqueous
solution and on soil

Mobay Chemical Corporation, Kansas City, MO, UY
Bayer CropScience,

Report No.: 86182,

Edition NumberM-072776-01-1

EPA MRID No.: 00137543

Date: 1983-12-02

GLP/GEP: no, unpublished

...also filed: KCA 2.8 /08

...also filed: KCA 7.1.1.3 /01

...also filed: KCA 7.2.1.2 /02

A

Bayer

CropSciencg

p
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Author(s)
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study
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protection

Data

claimed
Y/N

Justification
if data
protection is
claimed

Owner

KCA 7.2.1 /06

Gronberg, R. R

198

1 Photodecompmsitif [Phenyl-ULYC] Baythroid in
aqueous solution by sunlight

Mobay Chemical Corporation, Kansas City, MO, UY
Bayer CropScience,

Report No.: 88598,

Edition NumberM-040090-01-1
EPA MRID No.: 45022102
Date: 1984-10-18

GLP/GEP: no, unpublished
...also filed: KCA 2.8 /09

...also filed: KCA 7.2.1.2 /04

A

N

Bayer

CropSciencg

p

KCA 7.2.1 /07

Hellpointner, E.

1991

Determinatidrtloe quantum yield and assessment
the environmental half-life of the direct
photodegradation of cyfluthrin in water
Bayer AG, Leverkusen, Germany
Bayer CropScience,

Report No.: PF3555,

Edition NumberM-073620-01-2
Date: 1991-09-04

GLP/GEP: yes, unpublished
...also filed: KCA 2.8 /10

oN

Bayer

CropSciencg

KCA 7.2.1/08

Krohn, J.

1987

Calculation of the Hebaw Constant of Cyfluthrin
Bayer AG, Leverkusen, Germany
Report No.: PC 182,
Edition NumberM-043077-01-1
Date: 1987-05-27

GLP/GEP: no, unpublished

Bayer

CropScience

p

Grey shaded writing indicates a Baseline Dossiadystowner Bayer CropScience, license Irvita PRuatection B.V.
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KCA 7.2.1/09 Sandie, F. E. 1988 Hydrolysis of Bagid TM in sterile, aqueous N N Bayer
buffered solutions CropScience

Mobay Chemical Corporation, Kansas City, MO, USA
Bayer CropScience,

Report No.: MR86051,

Edition NumberM-073571-01-1

EPA MRID No.: 00131493, 00137539
Date: 1983-10-07

GLP/GEP: no, unpublished

...also filed: KCA 2.8 /03

...also filed: KCA 7.2.1.1 /01

...also filed: KCA 7.2.2 /06

...also filed: KCA 7.2.2.3 /01

KCA 7.2.1/10 Anderson, C. A|] 1986 Degradatior’@-Cyfluthrin in natural water N N Bayer
Bayer AG, Leverkusen, Germany CropScience
Bayer CropScience,

Report No.: PF2542,

Edition NumberM-073248-01-2
EPA MRID No.: 45022101
Date: 1986-02-26

GLP/GEP: no, unpublished
...also filed: KCA 7.2.2 /05
...also filed: KCA 7.2.2.2 /01

Grey shaded writing indicates a Baseline Dossiadystowner Bayer CropScience, license Irvita PRuatection B.V.
Black writing indicates a Supplementary Dossieldgtu
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protection
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Y/N

Justification
if data
protection is
claimed

Owner

KCA 7.2.1/11 Anderson, C. 1987

Degradation charatics of cyfluthrin (Baythroid) in

water/sediment systems

Bayer AG, Leverkusen, Germany
Bayer CropScience,

Report No.: PF2875,

Edition NumberM-071937-01-2
Date: 1987-10-01

GLP/GEP: no, unpublished
...also filed: KCA 7.2.2 /01

...also filed: KCA 7.2.2.3 /02

N

Bayer
CropSciencs

p

KCA 7.2.1/12 Krohn, J. 1997

Hydrolysis of Permatlacid as a function of pH
Bayer AG, Leverkusen, Germany
Bayer CropScience,
Report No.: 145000921,
Edition NumberM-043185-01-1
Date: 1997-06-16
GLP/GEP: yes, unpublished
...also filed: KCA 7.2.1.1 /04

Bayer

CropScience

p

Grey shaded writing indicates a Baseline Dossiadystowner Bayer CropScience, license Irvita PRuatection B.V.
Black writing indicates a Supplementary Dossieldgtu
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KCA 7.2.1/13 Sharom, M. S.; 1989 | The influence of adsorption on glass, pH and N N
Solomon, K. R. temperature on the disappearance of permethrin in

agueous systems

Publisher:Applied Science Publishers Ltd,,
Location:Great Britain,
Journal:Environmental Pollution (Series B),
Volume:4,

Pages:269 - 279,

Year:1982,

Report No.: M4377,

Edition NumberM-073354-01-1
GLP/GEP: n.a., published

...also filed: KCA 7.2.2 /04

KCA 7.2.1/14 Takahashi, N.; 11985 | Photodegradation of the pyrethroid insecticide N N
Mikami, N.; cypermethrin in water and on soil surface
Matsuda, T.; Journal:Journal of Pesticide Science,
Miyamoto, J. Volume:10,
Issue:4,
Pages:629-642,
Year:1985,

Report No.: M7834,

Edition NumberM-072742-01-1
GLP/GEP: n.a., published
...also filed: KCA 7.1.1.3 /04
...also filed: KCA 7.2.1.2 /05

Grey shaded writing indicates a Baseline Dossiadystowner Bayer CropScience, license Irvita PRuatection B.V.
Black writing indicates a Supplementary Dossieldgtu
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reference
number

Author(s)

Year

Title

Source(where different from company)

Company name, Report No., Date, GLP statughere
relevant), published or not

Vertebrate
study
Y/N

protection

Data

claimed
Y/N

Justification
if data
protection is
claimed

Owner

KCA 7.2.1/15

Roy, L.;
Holmstead, L.;
E.;C.;0.;R,;
Fullmer, G.

1977

Pyrethroid photodecomposition: Permethrin
Journal:Journal of Agricultural and Food Chemistry,
Volume:26,

Issue:3,

Pages:590-595,

Report No.: IM713,

Edition NumberM-073341-01-1

GLP/GEP: n.a., published

...also filed: KCA 7.1.1.3 /03

N

KCA7.2.1/16

Hiler, T.

2013

Aerobic soil metabaliof [fluorophenylt‘Clbeta-
cyfluthrin in one solil - (FCR4545)
PTRL West, Hercules, CA, USA
BCS-Irvita,

Report No.: 2326W,

Edition NumberM-466491-01-1
Date: 2013-10-02

GLP/GEP: yes, unpublished
...also filed: KCA 7.1.1.1 /19
...also filed: KCA 7.1.2.1 /03
...also filed: KCA 7.1.2.1.1 /01

...also filed: KCA 7.2.1.1 /02

to fulfill data
requirement
for beta-
cyfluthrin
degradation in
soil

BCS-Irvita

Grey shaded writing indicates a Baseline Dossiadystowner Bayer CropScience, license Irvita PRuatection B.V.
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number

Author(s)

Year
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Source(where different from company)

Company name, Report No., Date, GLP statughere
relevant), published or not

Vertebrate
study
Y/N

protection

Data

claimed
Y/N

Justification
if data
protection is
claimed

Owner

KCA7.2.1/17

Hiler, T.

2013

Aerobic soil metabatif [cyclopropyl-21“C]R-
cyfluthrin in three soils
PTRL West, Hercules, CA, USA
BCS-Irvita,
Report No.: 2365W,
Edition NumberiM-466494-01-1
Date: 2013-10-07
GLP/GEP: yes, unpublished
...also filed: KCA 7.1.1.1 /18
...also filed: KCA 7.1.2.1 /02
...also filed: KCA 7.1.2.1.1 /02
...also filed: KCA 7.2.1.1 /03

Y

to fulfill data
requirement
for beta-
cyfluthrin
degradation in
soil

BCS-Irvita

KCA7.2.1.1/01

Sandie, F. E.

198

B Hydrolysis of/aoid TM in sterile, aqueous
buffered solutions

Bayer CropScience,

Report No.: MR86051,

Edition NumberM-073571-01-1

EPA MRID No.: 00131493, 00137539
Date: 1983-10-07

GLP/GEP: no, unpublished

...also filed: KCA 2.8 /03

...also filed: KCA 7.2.1 /09

...also filed: KCA 7.2.2 /06

...also filed: KCA 7.2.2.3 /01

Mobay Chemical Corporation, Kansas City, MO, UY

A

Bayer
CropScienc

p

Grey shaded writing indicates a Baseline Dossiedystowner Bayer CropScience, license Irvita PRugtection B.V.

Black writing indicates a Supplementary Dossied$tu
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relevant), published or not Y/N claimed
KCA 7.2.1.1/02 | Hiler, T. 2013| Aerobic soil metaisah of [fluoropheny‘Clbeta- N Y to fulfill data | BCS-Irvita
cyfluthrin in one soil - (FCR4545) requirement
PTRL West, Hercules, CA, USA for beta-
BCS-Irvita, cyfluthrin
Report No.: 2326W, degradation in
Edition NumberM-466491-01-1 soil
Date: 2013-10-02
GLP/GEP: yes, unpublished
...also filed: KCA 7.1.1.1 /19
...also filed: KCA 7.1.2.1 /03
...also filed: KCA 7.1.2.1.1 /01
...alsofiled: KCA 7.2.1 /16
KCA 7.2.1.1/03 | Hiler, T. 2013| Aerobic soil metaisah of [cyclopropyl-2tC]R- N Y to fulfill data | BCS-Irvita
cyfluthrin in three soils requirement
PTRL West, Hercules, CA, USA for beta-
BCS-Irvita, cyfluthrin

Report No.: 2365W,

Edition NumberM-466494-01-1
Date: 2013-10-07

GLP/GEP: yes, unpublished
...also filed: KCA 7.1.1.1 /18
...also filed: KCA 7.1.2.1 /02
...also filed: KCA 7.1.2.1.1 /02
...also filed: KCA 7.2.1 /17

degradation in
soil

Grey shaded writing indicates a Baseline Dossiadystowner Bayer CropScience, license Irvita PRuatection B.V.
Black writing indicates a Supplementary Dossied$tu
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Author(s)
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Company name, Report No., Date, GLP statughere
relevant), published or not

Vertebrate
study
Y/N

protection

Data

claimed
Y/N

Justification
if data
protection is
claimed

Owner

KCA 7.2.1.1 /04

Krohn, J.

1997

Hydrolysis of Perhmat acid as a function of pH
Bayer AG, Leverkusen, Germany
Bayer CropScience,
Report No.: 145000921,
Edition NumberM-043185-01-1
Date: 1997-06-16
GLP/GEP: yes, unpublished
...also filed: KCA 7.2.1 /12

N

Bayer

CropSciencg

p

KCA 7.2.1.1 /05

Krohn, J.

1997

Hydrolysis of Cyfitun and Betacyfluthrin as a
function of pH
Bayer AG, Leverkusen, Germany
Bayer CropScience,
Report No.: 145000926,
Edition NumberM-043171-01-1
Date: 1997-10-02
GLP/GEP: yes, unpublished
...also filed: KCA 2.8 /05
...also filed: KCA 7.2.1 /02
...also filed: KCA Section 7 /01

Bayer

CropSciencg

KCA 7.2.1.1 /06

Krohn, J.

1989

FCR 1272 - Fate/b&ha of crop protection product
in water
Bayer AG, Leverkusen, Germany
Bayer CropScience,
Report No.: M1590,
Edition NumberM-137221-01-2
Date: 1983-04-22
GLP/GEP: no, unpublished
...also filed: KCA 2.8 /01
...also filed: KCA 7.2.1 /01

Bayer

CropSciencg

p

p

Grey shaded writing indicates a Baseline Dossiadystowner Bayer CropScience, license Irvita PRuatection B.V.

Black writing indicates a Supplementary Dossieldgtu



Bayer AG, Leverkusen, Germany
Bayer CropScience,

Report No.: WFL-OL-008,

Edition NumberiM-072806-02-1
Date: 1980-02-19

...Amended: 1980-03-18
GLP/GEP: no, unpublished
...also filed: KCA 2.8 /06

...also filed: KCA 7.2.1 /03
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reference Source(where different from company) study protection if data
number Company name, Report No., Date, GLP statugnere Y/N claimed protection is
relevant), published or not Y/N claimed
KCA7.21.1/07 | Xu, T, 2013 | Cyfluthrin and beta-cyfluthrin - Hydrolysislfhbfe N Y Re-evaluation | Bayer
Ripperger, R. evaluation (Supplemental information for Bayer mpq acc. to OECD | CropSciencsd
number 1450009264-043171-01-) 111
Bayer CropScience LP, RTP, NC, USA
Bayer CropScience,
Report No.: US0360,
Edition NumberM-456473-01-1
Date: 2013-06-14
GLP/GEP: no, unpublished
KCA 7.2.1.2/01 | Wilmes, R. 1980 Preliminary studiesstability to light N N Bayer

CropScience

o

Grey shaded writing indicates a Baseline Dossiadystowner Bayer CropScience, license Irvita PRuatection B.V.
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Source(where different from company)
Company name, Report No., Date, GLP statughere
relevant), published or not

Vertebrate
study
Y/N

protection

Data

claimed
Y/N

Justification
if data
protection is
claimed

Owner

Hurley, J. B.;
Dime, R. A.

KCA 7.2.1.2/02 | Puhl,R. J,; 1983 | Photodecomposition of Baythrdft: in agqueous
solution and on soil

Mobay Chemical Corporation, Kansas City, MO, UY
Bayer CropScience,

Report No.: 86182,

Edition NumberM-072776-01-1
EPA MRID No.: 00137543
Date: 1983-12-02

GLP/GEP: no, unpublished
...also filed: KCA 2.8 /08

...also filed: KCA 7.1.1.3 /01
...also filed: KCA 7.2.1 /05

A

N

Bayer
CropScience

cyfluthrin

KCA 7.2.1.2 /03 | Westphal, C. 1984t Report on stuthidéavestigate photodegradation of

Bayer AG, Leverkusen, Germany
Bayer CropScience,

Report No.: M2034,

Edition NumberM-073670-01-2
Date: 1984-10-16

GLP/GEP: no, unpublished
...also filed: KCA 2.8 /07

...also filed: KCA 7.2.1 /04

...also filed: KCA 7.2.1.3 /01

Bayer
CropScience

Grey shaded writing indicates a Baseline Dossiadystowner Bayer CropScience, license Irvita PRuatection B.V.
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number

Author(s)

Year

Title

Source(where different from company)

Company name, Report No., Date, GLP statughere
relevant), published or not

Vertebrate
study
Y/N

Data

protection

claimed
Y/N

Justification
if data
protection is
claimed

Owner

KCA 7.2.1.2 /04

Gronberg, R. R

198

4 Photodecontjomsof [Phenyl-ULYC] Baythroid in
aqueous solution by sunlight

Mobay Chemical Corporation, Kansas City, MO, UY
Bayer CropScience,

Report No.: 88598,

Edition NumberM-040090-01-1
EPA MRID No.: 45022102
Date: 1984-10-18

GLP/GEP: no, unpublished
...also filed: KCA 2.8 /09

...also filed: KCA 7.2.1 /06

A

N

Bayer

CropSciencg

p

KCA 7.2.1.2 /05

Takahashi, N.;
Mikami, N.;
Matsuda, T.;
Miyamoto, J.

1985

Photodegradation of the pyrethroid insecticide
cypermethrin in water and on soil surface
Journal:Journal of Pesticide Science,
Volume:10,

Issue:4,

Pages:629-642,

Year:1985,

Report No.: M7834,

Edition NumberM-072742-01-1
GLP/GEP: n.a., published
...also filed: KCA 7.1.1.3 /04

...also filed: KCA 7.2.1 /14

Grey shaded writing indicates a Baseline Dossiadystowner Bayer CropScience, license Irvita PRuatection B.V.
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number

Author(s)

Year

Title

Source(where different from company)

Company name, Report No., Date, GLP statughere
relevant), published or not

Vertebrate
study
Y/N

protection

Data

claimed
Y/N

Justification
if data
protection is
claimed

Owner

KCA 7.2.1.2 /06

Hellpointner, E.
Malburg, G.

2013

Beta-Cyfluthrin: Determination of the Quant¥ield
and Assessment of the Environmental Half-life &f th
Direct Photo-Degradation in Water
BCS-Irvita,

Report No.: EnSa-13-0519,
Edition NumberM-463475-01-1
Date: 2013-09-02

GLP/GEP: yes, unpublished

Y

to complete
data for sail (3
soils required)

BCS-Irvita

KCA 7.2.1.3/01

Westphal, C.

1984

Report on stuthaavestigate photodegradation of
cyfluthrin
Bayer AG, Leverkusen, Germany
Bayer CropScience,
Report No.: M2034,
Edition NumberM-073670-01-2
Date: 1984-10-16
GLP/GEP: no, unpublished
...also filed: KCA 2.8 /07
...also filed: KCA 7.2.1 /04
...also filed: KCA 7.2.1.2 /03

Bayer
CropScience

KCA 7.2.2/01

Anderson, C.

198]

| Degradation chargstics of cyfluthrin (Baythroid) in
water/sediment systems

Bayer AG, Leverkusen, Germany
Bayer CropScience,

Report No.: PF2875,

Edition NumberM-071937-01-2
Date: 1987-10-01

GLP/GEP: no, unpublished
...alsofiled: KCA 7.2.1 /11

...also filed: KCA 7.2.2.3 /02

Bayer
CropScience

Grey shaded writing indicates a Baseline Dossiedystowner Bayer CropScience, license Irvita PRugtection B.V.
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Author(s)

Year

Title

Source(where different from company)

Company name, Report No., Date, GLP statughere
relevant), published or not

Vertebrate
study
Y/N

Data

protection

claimed
Y/N

Justification
if data
protection is
claimed

Owner

KCA 7.2.2 /02

Sneikus, J.

200

D Aerobic aquatic ddgtion and metabolism of
cyfluthrin in the water-sediment system
Bayer AG, Leverkusen, Germany
Bayer CropScience,

Report No.: MR-268/00,
Edition NumberM-022319-02-1
Date: 2000-09-15

...Amended: 2000-10-24
GLP/GEP: yes, unpublished
...also filed: KCA 7.2.2.3 /03

N

Bayer

CropSciencg

p

KCA 7.2.2 /03

Sharom, M. S.;
Solomon, K. R.

1981

Adsorption-desorption, degradation, and distion of
permethrin in aqueous systems

Publisher:National Science and Engineering Resea
Council,

Location:Canada,

Journal:Journal of Agricultural and Food Chemistry,
Volume:29,

Pages:1122-1125,

Year:1981,

Report No.: M4869,

Edition NumberM-073817-01-1

GLP/GEP: n.a., published

ch

Grey shaded writing indicates a Baseline Dossiadystowner Bayer CropScience, license Irvita PRuatection B.V.
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relevant), published or not Y/N claimed

KCA 7.2.2 /04 Sharom, M. S.; 1989 | The influence of adsorption on glass, pH and N N

Solomon, K. R. temperature on the disappearance of permethrin in

aqueous systems
Publisher:Applied Science Publishers Ltd,,
Location:Great Britain,
Journal:Environmental Pollution (Series B),
Volume:4,
Pages:269 - 279,
Year:1982,
Report No.: M4377,
Edition NumberM-073354-01-1
GLP/GEP: n.a., published
...also filed: KCA 7.2.1 /13

KCA 7.2.2 /05 Anderson, C. A|] 1986 Degradatior’@-Cyfluthrin in natural water N N Bayer

Bayer AG, Leverkusen, Germany
Bayer CropScience,

Report No.: PF2542,

Edition NumberM-073248-01-2
EPA MRID No.: 45022101

Date: 1986-02-26

GLP/GEP: no, unpublished
...also filed: KCA 7.2.1 /10

...also filed: KCA 7.2.2.2 /01

CropScience

p
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number

Author(s)

Year

Title

Source(where different from company)

Company name, Report No., Date, GLP statughere
relevant), published or not

Vertebrate
study
Y/N

protection

Data

claimed
Y/N

Justification
if data
protection is
claimed

Owner

KCA 7.2.2 /06

Sandie, F. E.

198

B Hydrolysis of Bagtd TM in sterile, aqueous
buffered solutions

Mobay Chemical Corporation, Kansas City, MO, UY
Bayer CropScience,

Report No.: MR86051,

Edition NumberM-073571-01-1

EPA MRID No.: 00131493, 00137539
Date: 1983-10-07

GLP/GEP: no, unpublished

...also filed: KCA 2.8 /03

...also filed: KCA 7.2.1 /09

...also filed: KCA 7.2.1.1 /01

...also filed: KCA 7.2.2.3 /01

A

N

Bayer

CropSciencg

p

KCA 7.2.2 /07

Rawn, G. P.;
Webster, G. R.
B.; Muir, D. C.
G.

1982

Fate of permethrin in model outdoor ponds
Publisher:Marcel Dekker, Inc.,

Journal:Journal of Environmental Science and Heal
Volume:B17,

Issue:b,

Pages:463 - 486,

Year:1982,

Report No.: M7696,

Edition NumberM-090183-01-1

th

GLP/GEP: n.a., published
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number

Author(s)

Year

Title

Source(where different from company)

Company name, Report No., Date, GLP statughere
relevant), published or not

Vertebrate
study
Y/N

protection

Data

claimed
Y/N

Justification
if data
protection is
claimed

Owner

KCA 7.2.2/08

Qin, S.; Budd,
R.; Bondarenko,
S.; Liu, W.; Gan,
J.

2012

Enantioselective Degradation and Chiral Stglmf
Pyrethroids in Soil and Sediment
Journal:J. Agric. Food Chem.,
Volume:54,

Issue:14,

Pages:5040-5045,

Year:2006,

Edition NumberM-459462-01-1
GLP/GEP: n.a., published

...also filed: KCA 7.1.2.1.1 /03
...also filed: KCA 7.1.2.1.3/02
...also filed: KCA 7.5 /02

N

KCA 7.2.2.2/01

Anderson, C. A

198

b Degradatiof*6fCyfluthrin in natural water
Bayer AG, Leverkusen, Germany

Bayer CropScience,

Report No.: PF2542,

Edition NumberM-073248-01-2

EPA MRID No.: 45022101

Date: 1986-02-26

GLP/GEP: no, unpublished

...also filed: KCA 7.2.1 /10

...also filed: KCA 7.2.2 /05

Bayer
CropScienc

p

KCA 7.2.2.2 /02

Anon.

2013

study in surface water

Irvita Plant Protection, Curacao,
BCS-Irvita,

Report No.M-482798-01-1
Edition NumberM-482798-01-1
Date: 2013-05-08

GLP/GEP: n.a., unpublished

Beta-cyfluthrin - Waigiof the aerobic mineralisatio

NN

New data
requirment

BCS-Irvita

Grey shaded writing indicates a Baseline Dossiadystowner Bayer CropScience, license Irvita PRuatection B.V.
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reference
number

Author(s)

Year

Title

Source(where different from company)

Company name, Report No., Date, GLP statughere
relevant), published or not

Vertebrate
study
Y/N

protection

Data

claimed
Y/N

Justification
if data
protection is
claimed

Owner

KCA 7.2.2.3/01

Sandie, F. E.

19813

Hydrolysis of/f8aoid TM in sterile, agueous
buffered solutions

Mobay Chemical Corporation, Kansas City, MO, UY
Bayer CropScience,

Report No.: MR86051,

Edition NumberM-073571-01-1

EPA MRID No.: 00131493, 00137539
Date: 1983-10-07

GLP/GEP: no, unpublished

...also filed: KCA 2.8 /03

...also filed: KCA 7.2.1 /09

...also filed: KCA 7.2.1.1 /01

...also filed: KCA 7.2.2 /06

A

N

Bayer
CropSciencg

KCA 7.2.2.3/02

Anderson, C.

198y

Degradation attaréstics of cyfluthrin (Baythroid) in
water/sediment systems
Bayer AG, Leverkusen, Germany
Bayer CropScience,
Report No.: PF2875,
Edition NumberM-071937-01-2
Date: 1987-10-01
GLP/GEP: no, unpublished
...also filed: KCA 7.2.1 /11

...also filed: KCA 7.2.2 /01

Bayer
CropScience
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reference
number

Author(s)

Year

Title

Source(where different from company)

Company name, Report No., Date, GLP statughere
relevant), published or not

Vertebrate
study
Y/N

Data

protection

claimed
Y/N

Justification
if data
protection is
claimed

Owner

KCA 7.2.2.3/03

Sneikus, J.

200

D Aerobic aquatigrddation and metabolism of
cyfluthrin in the water-sediment system

Bayer AG, Leverkusen, Germany

Bayer CropScience,

Report No.: MR-268/00,

Edition NumberM-022319-02-1

Date: 2000-09-15

...Amended: 2000-10-24
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Hammel, K.;
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Kinetic evaluation of the aerobic aquatic rneliam of
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Report No.: EnSa-13-0711,
Edition NumberM-471180-01-1
Date: 2013-11-26
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N
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New kinetic
evaluation

BCS-Irvita
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Gajbhiye, V.;
Gupta, S.

2012

Dissipation of -cyfluthrin in water as affettay
sediment, pH, and temperature.
Journal:Bull. Environ. Contam. Toxicol.,
Volume:74,

Issue:l,

Pages:40-47,

Year:2005,

Report No.M-459452-01-1

Edition NumberM-459452-01-1

GLP/GEP: no, published
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Atkinson, R.
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Estimation of gas-phéydroxyl radical rate constan|
for organic chemicals
Journal:Environmental Toxicology,
Volume:7,
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Report No.: A47123,
Edition NumberM-135564-01-1
Date: 1987-11-05
GLP/GEP: no, published
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N
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Kinetics and mecharsof the gas-phase reactions
the hydroxyl radial with organic compounds
Journal:Journal of Physical and Chemical Referenc
Data; Monograph No.1,

Volume:1,
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Report No.: C045278,

Edition NumberM-236940-01-1
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Bayer CropScience,
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N
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CropScience
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Vapour pressurey@ifithrin pure active ingredient
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Bayer
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Krohn, J.
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CropScience
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Fritz, R.
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KCA 7.5/01 Suess, A, 2012 | Chemical and biological monitoring of the ladglant N
Bischoff, G.; protection products and of zoocoenoses in ditchéseq
Mueller, A.; orchard region /Altes Land/.
Buhr, L. Journal:Nachrichtenbl. Dtsch. Pflanzenschutzdienst
(Braunschweig, Ger.),
Volume:58,
Issue:2,
Pages:28-42,
Year:2006,
Edition NumberM-459458-01-2
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KCA 7.5 /02 Qin, S.; Budd, |2012 | Enantioselective Degradation and Chiral Stgtmf N
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