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graphical data on CO, evolution from four test soils (Dubbs sandy loam,
Sharkey clay, Hagerstown silty clay loam, and Memphis silt loam), after
application of "*C-carbonyl permethrin, during the incubation period of the
test. This approach was used since the actual level of permethrin remaining
was only reported for the 28-day timepoint. Conversion of permethrin to CO,
in the test soils was assumed to be instantaneous and complete (i.e. 100%).
Despite a lower rate of CO, evolution observed in the San Joaquin sandy
loam, this was not considered for further kinetic analysis owing to potential
issues surrounding the biological viability of this soil. The assumptions
outlined above provide a first tier worst case D715y value assessment for
permethrin. The approach used overestimates permethrin levels, leading to
longer DTsq values, since it is likely that the balance of non-CO, material
actually consisted of permethrin and some degradation products other than
CO,. After an iterative process to reduce the residual of the sum of the
squares, the k value was determined to be 0.01456 d' 0.01392d", 0.02207 &
! and 0.02536 ™ for the Memphis, Sharkey, Dubbs, and Hagerstown test
soils, respectively. This resulted in DTsq (DTeg) values of 47.6 days (158.2
days), 49.8 days (165.4 days), 31.4 days (1044 days), and 27.3 days (90.8
days), respectievly. The r* values for the Memphis, Sharkey, Dubbs, and
Hagerstown test soils were determined at 0.992, 0.958, 0.967, and 0.991,
respectively, indicating a good fit of the predicted to the observed data.
Figure A7.2.2.1- RMS1 shows the observed and predicted degradation
profile of permethrin for one of the test soils (Memphis). It should be noted
that owing to the short incubation time (28 days) the degradation parameters
derived from this analysis should be treated with some caution, owing to the
extrapolation beyond the observed data range during the incubation period. It
should also be noted that, strictly speaking, the values obtained represent
degradation of lumped non-CO, material rather than degradation of
permethrin.

Conclusion Adopt applicant’s version with the following addition:
Comments: (Section 5.3) Study data evaluated by the RMS indicate that,
with the exception of the San Joaquin soil, the DT, values of permethrin in a
range of soils are between 27.3 days and 49.8 days (when determined using a
method based on CO; evolution rates).

Reliability 2

Acceptability acceptable / netaeceptable
The RMS considers the study acceptable, as despite limited information on
the test design, the approach of the authors appears scientifically rigorous.
Material balances are good, radiolabelled test material was used, the test
system accounted for volatiles/CO;,, and the soil extraction techniques were
extensive. Whilst permethrin data are scant, sufficient information from CO;,
evolution during the test is available to provide an estimation of the D75
value for permethrin (as undertaken by the RMS). The information in this
study taken in conjunction with the other information presented in Section
A7.2.2.1 1s sufficent to assess the rate and route of degradation of permethrin
in soil.

Remarks Four further published, non-GLP journal articles were presented as supporting
information. The references are:

Chapman, R. A, Tu, C. M., Harris, C. R, and Cole, C., 1981, Persistence of
five pyrethroid insecticides in sterile and natural, mineral, and organic soil.
Bulletin of Environmental Contamination and Toxicology, 26, 513-519.
Under the conditions of the test permethrin was observed to degrade more
slowly in the sterilised soils than in non-sterilised (mineral and organic) soils
with viable microbial populations. Following eight weeks after treatment
permethrin was observed in non-sterilised soils at levels of between 6% and
16% of the initial application (1 mg/l) in mineral and organic soils,
respectively.
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Kaneko, H., Ohkawa, H., and Miyamoto, I., 1978, Degradation and
movement of permethrin isomers in soil. Journal of Pesticide Science, 3, 43-
51

Cis- and trans-isomers of permethrin were studied under laboratory
conditions in two soil types. Both isomers were observed to degrade rapidly
with calculated DTy values of between 6 days and 12 days for trans- and cis-
permethrin, respectively.

Lord, K. A, McKinley, M., and Walker, N., 1982, Degradation of permethrin
in soils. Envirommental Pollution, (Series A), 29, 81-90.

Under the conditions of the test system permethrin was degraded in a variety
of viable soils, with the rate depending upon soil type. Degradation was
biological, as permethrin degradation was not observed after heat sterilisation
in selected soils.

Williams, [. H. and Brown, M. J., 1979, Persistence of permethrin and WL
43775 in soil. Journal of Agricultural and Food Chemistry, 27, 1, 130-132.
Six soils treated with permethrin were incubated for 16 weeks at altemating
temperatures (between 10 °C and 20 °C). At 4 week intervals the soils were
sampled and analysed. In five test soils degradation of permethrin proceeded
readily resulting in DTs, values of approximately 21 days for both ¢is- and
trans-permethrin. In the other soil, little degradation was observed to take
place, with recovery after 16 weeks at ~75% AR for ¢is- and trans-
permethrin.

COMMENTS FROM ...

Date Give date of comments submitted

Materials and Methods Discuss additional relevant discrepancies referring to the (sub)heading
numbers and to applicant's summary and conclusion.
Discuss if deviating from view of rapporteur member state

Results and discussion Discuss if deviating from view of rapporteur member state
Conclusion Discuss if deviating from view of rapporteur member state
Reliability Discuss if deviating from view of rapporteur member state
Acceptability Discuss if deviating from view of rapporteur member state
Remarks
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Table A7 2 2 1-1: Classification and physico-chemical properties of soils

Soil 1 Soil 2 Soil 3 Soil 4 Soil 5
Soil order No data No data No data No data No data
Soil series No data No data No data No data No data
Classification Silt Loam Loam Clay Silty Clay | Sand Loam

Loam
Location Memphis Dubbs Sharkey | Hagerstow San
n Joaquin

Horizon No data No data No data No data No data
Sand [%] 20.8 48.8 20.8 17.0 48.0
Silt [%0] 54.0 44.0 32.0 50.6 42.0
Clay [%] 25.2 7.2 47.2 324 9.7
Organic matter [%)] 0.7 1.0 6.1 2.3 1.2
Carbonate as CaCOs No data No data No data No data No data
insoluble carbonates [%o] No data No data No data No data No data
pH 5.8 5.9 5.9 7.5 7.2
Cation exchange capacity 16.3 85 33.6 8.8 No data
(MEQ/100 g)
Extractable cations (MEQ/100 No data No data No data No data No data
g)

Table A7 2 2 1-2: Test system and conditions

Criteria Details
6.1.8 Test vessels No data
6.1.9 Number of test vessels/soil No data
6.1.10 Test temperature 25°C
6.1.11 Light conditions No data
6.1.12 Test performed in closed vessels due Yes — flow-through (aerobic)
to significant volatility of TS Anaerobic test performed in biometer flasks

Table A7 2 2 1-3: Test 1 - Results

Y label position "€ recovery as: Total Total as
e, Volatiles | Extractabl | Residual permethrin
e
Carbonyl 64.5 0.2 18.8 27.3 110.8 11.4
Carbonyl + NalN, 0.3 0.4 71.5 22.9 95.1 65.3
Methylene 58.7 0.1 14.5 25.4 98.7 11.3
Methylene + Nal, 0.1 0.1 67.7 32.6 100.5 57.7

179



RMS: Ireland Permethrin Document ITI-A7

Table A7 2 2 1-4: Test 1 - Results

" label position "C recovery as: Total Total as
Mo, Volatiles | Extractabl | Residual permethrin
e

San Joaquin sandy loam 2.2 0.6 86.7 10.6 100.1 6.9
Dubbs fine sandy 46.0 0.7 17.1 38.7 102.5 58.0
Memphis silt 31.5 2.4 18.6 45.0 97.5 15.1
Hagerstown silty clay 51.0 04 225 26.0 999 15.5
loam

Sharkey clay 31.1 0.3 40.7 28.5 100.6 27.7

Figure } o Results from Tests 1 and 3
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Section A722.1(3) Therate and route of degradation

EPD Data set TTTA/

Annex Point VII 4, including identification of the processes involved and

X111 identification of any m etabolites and degradation

products in at least three soil types under appropriate
conditions
Key Study
Oific ial
1 REFERENCE APl
11 Reference Allen B, 2007 Permethrine  calculation of DT i asrobic soil.
Feport Mo, MEF-07 4821 | Beptember, 2007, Mot GLP, Unpublished

12 Data protection Yes

12.1 Data owner Bayer Cropicience AG

12.2 Criteria for data Drata sybmitted to the WG after 13 Ilay 2000 on exsting a.s. for the

protection purposeof itz entry into Annex /1A
2 GUIDELINES AND QUALITY ASSURANCE
21 Guideline study  Calculation
22 GLP not applicable
23 Deviations Mone
3 METHODS

31 Procedure Twoaerobic soil reports Hawddns (1992% and Kaufinan ef af |
(19783 (Doc 1A point & 7. 2. 2.1 Diand A7 221020 are availahle,
from which degradation rates at 25 and 12°C can be determined,

311 Calculation In Hawddns, (1992 the DTy at 25°C was caloulated using the data X
method DTS0at  measured and presented in the original report during the first 90
25°C days of the study.

In Kaufman et @l (1978) it 1z not possible to directly calculate the
degrmdation rate with a high degree of confidence. Two sets of
data;

13 The %o of permethnin remaining after 28 days mcoubation Chalf-
life assmming first-order lanetics), and

2y The % evolution of Y00, from soil ower the 28 days incubation,

31.2 Calculation The DT4 at 12°C was then calculated in accordance saith FOCUS
method DTE0 at groundwater frameworls (FOCUS, 2000, which is the standard
12°C guidance used in subtnissions for plant protection products under

S1A14ED,

31.3 Assunpiionsamd For the temperature nonmalization, the incubation temperature T X

Equations and the reference temperature Trefare compared.  The tempemture-
normmalized DT g (DT sp oy 12 then given by
DTy o = DTgq - 2.207 - Twed10 X

Thiz fonnula was applied to the D Tq walues from the two studies to
detenning a worst-case and mean (realistic worst case) walue for use
if1 exposure assessments,

4 RESULTS
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Section A7.2.2.1(3)
BPD Data set IITA/

The rate and route of degradation

Annex Point VIL4, including identification of the processes involved and
XIL1.1 identification of any metabolites and degradation
products in at least three soil types under appropriate
conditions
Key Study
Materials and Methods Applicant’s version is acceptable with the addition of the following
clarifications.

Section 3.1.1

Two different methods were used to assess the data from the 1978 study by
Kaufman et al., since the level of permethrin present was only reported for
the day-28 timepoeint. Due to the absence of information on actual
permethrin levels at other timepoints, it is not possible to directly calculate
the degradation rate of permethrin for this study with a high degree of
confidence. Details of the two methods used for kinetic assessment are
given below.

Method 1: First-order half-life values were calculated directly from the
simple first-order kinetics equation using the reported levels of permethrin
at day 28 and assuming a level of 100% applied radioactivity for permethrin
at day 0. The results obtained with this method are uncertain since they are
only based on measured data for one timepoint.

Method 2: Simple first-order kinetics was applied to levels of permethrin
obtained by extrapolation from reported CO; levels at various timepoints
over the incubation period, assuming that the balance of non-CO, material
was accounted for exclusively by permethrin. This approach overestimates
permethrin levels, leading to longer DTy values, since it 1s likely that the
balance of non-CO, material actually consisted of permethrin and some
degradation products other than CO,. Strictly speaking, this method gives
half-life values for the degradation of lumped non-CO, material rather than
for the degradation of permethrin.

Section 3.1.3

Prior to extrapolation to 12 °C, the two sets of half-life values obtained with
the different kinetic assessment methods for the four soils in the Kaufman et
al. (1978) study were each combined separately with the half-life value for
another soil determined by the applicant from the Hawkins (1992) study.
Therefore, two sets of half-life values at 25 °C, each containing five values,
were separately extrapolated to 12 °C.

The equation used to extrapolate DT5o values at 25 °C to 12 °C is different to
the one recommended in the EC Technical Guidance Document (section
2.3.6.1). The recommended form of the equation is

DTso(12 °C) = DTs(20) ¢ ¢® 08 @0 712

The values have been recalculated at 12 °C by the CA evaluator and mean
and maximum values are presented in the section below.

184



RMS: Ireland Permethrin Document ITI-A7

Section A7.2.2.1(3)
BPD Data set IITA/

The rate and route of degradation

Annex Point VIL4, including identification of the processes involved and
XIL1.1 identification of any metabolites and degradation
products in at least three soil types under appropriate
conditions
Key Study
Results and discussion Applicant’s version is acceptable with the addition of the following

clarifications and amendments to Table 7.2.2.1(3)-4.

Section 4.1

The respective DTsp values at 25 °C obtained for the four soils {Dubbs,
Memphis, Hagerstown and Sharkey) in the Kaufman et al. (1978) study are
as follows:

Method 1 (based on percentage of permethrin present at day 28 timepoint)
7.3,10.3,10.4, 15.1 days

Method 2 (based on CO; evolution rates)

31.4,47.6,27.3,49.8 days

The two sets of half-life values at 25 °C that were separately extrapolated to
12 °C are as follows:

Dataset 1 —7.3,10.3, 104, 15.1, 37.0 days

Dataset 2 —27.3, 31.4, 37.0, 47.6, 49 8 days

Section 4.2

For Dataset 1, extrapolation to 12 °C gave a maximum DT;s, value at this
temperature of of 105 days and an arithmetic mean of 38 days (n = 5).
For Dataset 2, extrapolation to 12 °C gave a maximum DT;sq value at this
temperature of of 141 days and an arithmetic mean of 106 days (n = 5).

Table 7.2.2.1(3)-4

For the Dubbs soil, the percentage of permethrin degraded is 42 (not 93.1).
Therefore, for this soil the ratio of permethrin degradation to CO, evolution
1s 0.98 (not 2.2).

Conclusion Applicant’s version is acceptable. The following points should be noted.

Overall, the RMS considers that the assessment using DTy, values derived
from the CO, evolution method is a conservative worst case option. The
assessment using 1T, values derived on the basis of the percentage of
permethrin present after 28 days 1s more realistic. Using a DTsg value at 12
°C of 103 days could represent a realistic worst case situation.

Section 5.2

It is stated in relation to the Kaufman et al. (1978) study that after 28 days
between 1.7 and 2.7 molecules of permethrin were degraded for each
molecule of carbon dioxide evolved. Due to the revision of Table 7.2.2.1(3)-
4 noted above, the statement should read that for the four soils kinetically
assessed in the Kaufman et al. (1978) study, the number of molecules of
permethrin degraded for each molecule of carbon dioxide evolved ranged
from 0.98 to 2.7.

Reliability 1
Acceptability acceptable / not acceptable
Remarks
COMMENTS FROM ...
Date Give date of comments submitted
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Section A7.2.2.1(3)

BPD Data set IITA/
Annex Point VII1.4,
XII1.1

The rate and route of degradation

including identification of the processes involved and
identification of any metabolites and degradation
products in at least three soil types under appropriate
conditions

Materials and Methods

Results and discussion
Conclusion

Reliability
Acceptability

Remarks

Key Study

Discuss additional relevant discrepancies referring to the (sub)heading
numbers and to applicant's summary and conclusion.
Discuss if deviating from view of rapporteur member state

Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state

Discuss if deviating from view of rapporteur member state
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AT2.2.15) The rate and route of degradation
BPD Data set TTTA/
Annex Point VL4, including identification of the processes involved and
XIL.1.1 identification of any metabolites and degradation
products in at least three soil types under appropriate
conditions
Key Study
1 REFERENCE
1.1 Reference Sakata, S., Mikami, N., and Yamada, H. (1992). Degradation of
Pyrethroid Optical Isomers in Soils. J. Pesticide Sci. 17, 169-180.
Environmental Health Science Laboratory, Sumitomo Chemical
Co., Ltd. Bayer AG Report No.: M 9193 BES Ref: M-001653-01-1
Published paper
1.2 Data protection  No
1.2.1  Data owner Published study
1.2.2  Cnteria for data No data protection claimed
protection
2 GUIDELINES AND QUALITY ASSURANCE
21 Guideline study  No
22 GLP No
Published paper.
2.3 Deviations None
3 MATERIALS AND METHODS
31 Test material
3.1.1 Lot/Batchnumber Not specified
3.1.2  Specification DCVA, dichlorovinyl analogue of chrysanthemic acid [(IRS)-¢is,
trans-3-(2,2-dichlorovinyl)-2, 2-dimethylcyclopropane
carboxylate], labelled at the cyclopropyl C-1 carbon.
313 Purty The radiochemical purity was >98.5%.
3.1.4 Radiolabelling O
Cl -H
~ e
Cl
HC CH,
Radiochemical purity >98.5%, 58.0 mCi/mmol
315 UV/VIS Not applicable

The compound was a mixture of 4 isomers of DCVA, labelled at
the cyclopropyl C-1 carbon.

Table 7.2.2.1(5)-1 shows the Rf values in TLC plates for each of 4
1somers of unlabelled DCVA reference substance. The retention
times after separation of the isomers by HPL.C are also provided.

Soil sample containing ¢a 0.5 ppm radiolabelled DCVA.
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Optical isomers TLC Rfvalues HPLC
retention times
C D E :

{min)
1R, trans DCVA 0.46 0.33 0.38 251
1R, cis-DCVA 0.49 0.44 0.45 45.5
18, trans-DCVA 0.46 0.33 0.38 28.3
18,cis-DCVA 0.49 0.44 0.45 48.0

C: n-hexane/toluene/acetic acid (3/15/2); D: n-hexane/acetone (4/1, 2 times);
E: toluene/ethyl ether/acetic acid (75/25/1).

Table A7.2.2.1(5)-2: characteristics of soils used in the experiments

Ushiku soil Noichi soil

Texture Silty loam Clay loam
{* UK ADAS classification system) (*sandy silt loam) (*sandy clay loam)
Sand 43% 55%
Silt 47% 26%
Clay 10% 19%
pH 7.0 7.0
Organic matter 7.6% 3.3%
Max. water holding capacity (g/100 g 124.9 67.8
dry soil)
Table 7.2.2.1(5)-3: Half-lives of four isomers of DCVA in aerobic soils
DCVA optical isomers Half-life (Days)

Ushiku soil Noichi soil
1R, trans 11.7 314
18, trans 231 61.8
1R, cis 13.5 157
1s, cis 16.5 16.0
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Section 7.2.2.2

Annex Point XII.1.1,
Annex VI, para 85

Field Soil Dissipation and Accumulation

comments and views submitied

Date

Evaluation of applicant's
justification

Conclusion

Remarks

EVALUATION BY RAPPORTEUR MEMBER STATE
September 2009

Applicant’s justification is acceptable.

Applicant’s justification is acceptable. Field soil dissipation and accumulation
studies are not required since sufficient information has been presented to
characterise the degradation behaviour in soil of permethrin and metabolites
formed.

Terrestrial field dissipation data on permethrin have previously been reviewed
by the US EPA. Permethrin appeared to dissipate in the field (bare ground
plots) with half-life values of 17 days for a North Carolina site and 43 days for
an Illinois site.

Date

Evaluation of applicant's
justification

Conclusion

Remarks

COMMENTS FROM OTHER MEMBER STATE (specify)

Give date of comments submitted

Discuss if deviating from view of rapporteur member state

Discuss if deviating from view of rapporteur member state
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Acceptability acceptable / retaeeeptable

Remarks Whilst the test does not comply exactly with any test guidelines and certain
points of test detail are not provided, the overall quality of the study remains
good. The method employed provided a test system that was incubated that
allowed air exchange, structured analysis, radiolabelled test material is used,
and a full material balance is established. The test conditions compare
favorably to present day guidelines, with dark conditions during the
incubation period, a test temperature at 25 + 2°C, and soil moisture adjusted
to 40% MWHC.

COMMENTS FROM ...

Date Give date of comments submitted

Materials and Methods Discuss additional velevant discrepancies rveferving to the (sub)heading
numbers and to applicant's summary and conclusion.
Discuss if deviating from view of rapporteur member state

Results and discussion Discuss if deviating from view of rapporteur member state
Conclusion Discuss if deviating from view of rapporteur member state
Reliability Discuss if deviating from view of rapporteur member state
Acceptability Discuss if deviating from view of rapporteur member state
Remarks
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Table A7 1 1 2-1:

Classification and physico-chemical properties of soils

Soil 1 «Kodaira» | Seoil 2 «Azuchi»
Soil order No data No data
Soil series No data No data
Classification Light clay Sandy clay loam
Location Tokyo metropolis | Shiga prefecture
Horizon No data No data
Sand [%] 31 65
Silt [%0] 40 18
Clay [%%] 29 17
Organic matter [%] 15.3 2.5
Carbonate as CaCQOs No data No data
insoluble carbonates [ %] No data No data
pH (1:1 H,O) 5.5 6.3
Cation exchange capacity (MEQ/100 | 53.7 13.5
g)
Extractable cations (MEQ/100 g) No data No data
Table A7 1 1 2-2: Test system and conditions
Criteria Details
6.1.13 Test vessels 30ml beaker
6.1.14 Number of test vessels/soil 14 beakers, stored in a 3 litre glass jar.
4% Asrationdevice The glass jar was continuously purged with CO,
free air, which was then passed through 400 ml
0.5M NaOH to trap "'CO,.
6.1.16 Measuring equipment None
6.1.17 Test temperature 25+ 2°C
6.1.18 Light conditions Dark
6.1.19 Test performed in closed vessels due No
to significant volatility of TS
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Table A7 1 1 2-3:
incubation

Concentrations of permethrin and degradates in aerobic soil after 2 weeks

Table 9 Concentrations of permethrin (III) isomers and their degradation products in aerobic
soils after 2-week incubation.

% of the applied 1C

IKodaira soil Azuchi soil

1R isomers 15 isomers 1R isomers 15 isomers

{rans cis trans 6is trans cis trans cés

NaOH soln. HC 36.3 9.4 42.7 2.8 50.3 15.2 58.4 21.3
Extract 14C 18.9 50.1 20.6 B5T:5 20.8 52.8 14.4 43.1
trans-111 13.2 <0.1 10.8 <0.1 15.1 <0.1 10.3 <0.1
cis-111 <0.1 30.9 <0.1 36.2 <0.1 35.8 <0.1 26.0
III-1 1.5 10.7 3.3 12.4 1.9 11.4 0.8 8.7
I11-2 L 3.6 2.1 4.0 1.2 2. 1.2 57
VI 0.7 1.0 1.6 0.6 1.5 0.4 1.2 0.3
Others 2.2 3.9 2.8 ] 1.1 2.7 0.9 2.4
Bound tC 39.8 36.4 37.3 31.6 28.6 27.3 25.9 32.3
Tulvic acid 9.4 7.1 7.8 5.5 11.3 10.9 8.5 10.6
Humic acid 24.6 23.1 23.5 19.4 11.6 10.4 11.4 13.3
Humin 5.8 6.2 6.0 6.7 5.7 6.0 6.0 8.4
Total 1C 95.0 95.9 100.6 98.4 99.7 95.3 98.7 957

Table A7 1 1 2-4:

Isomer Kodaira soil | Azuchi soil
1R, trans 41 39
1R, cis 8.1 6.4
1S, trans 3.1 2.5
18, cis 98 5.8

Figure 1: Degradation of isomers in soil
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Table A7 1 1 2-1: Classification and physico-chemical properties of soils used as adsorbents
Classification Loam

Location “18-Acres”, Jealott’s Hill

Horizon 10 — 25 cm

Sand [%] 471

Silt [%0] 28.1

Clay [%] 24.8

Organic matter [%] 4.53

pH (1:1 H,O) 6.75

Cation exchange capacity (MEQ/100 g) 19.1

Table A7 1 1 2-2: Description of test system
Criteria Details

Laboratory equipment Samples were irradiated with a Hanau NXe 4500
xenon arc lamp (Heraeus Instruments).

A slurry of sieved soil in water was prepared and
applied in Tmm layers, to stainless steel plates.

Soil was then removed to leave two 1xlcm areas
on each plate, to act as duplicates for each
sampling point. Twenty such plates were then
treated with permethrin, ten per radiolabel. Once
the solvent had evaporated six plates per label were
placed in the photolysis apparatus (Figure 4) and
irradiation begun. One plate was kept for day 0
analysis, the remaining plates were stored as dark
controls.

The exuent air was drawn through a series of traps
to remove any volatile "'C by-products. The vessel
had a thermocouple inserted for temperature
monitoring. See Figure 4,

Test apparatus Samples were irradiated with a Hanau NXe 4500
xenon arc lamp (Heraeus Instruments).

Properties of artificial light source:

Nature of light source Xenon Arc Lamp
Emission wavelength spectrum See Figure 5
Light intensity Light intensity was measured using an international

Light TL500A Research Radiometer in conjunction
with an SEE 038 broad band silicon detector.
Narrow and wide band filters wewre used to
monitor intensity in the following regions.

NBS 297 peak wavelength 297+ 2nm }
narrow

NBS 365 peak wavelength 365+ 2nm }
band

WBS 375 peak transmission 280-420 nm }
wide

WRBS 500 peak transmission 430-700 nm }
band

Intensity at each vessel position was measured at
the start and on sampling. These values were
transformed into standard Florida autumn sunshine
equivalent days.
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Results Table 1: Irradiation period

Radiolabel Intensity Hrs Equivalent days
(W cm®) irradiation of Florida
autumn sunlight
Cyclopropane0A - - -
CyclopropanedB - - -
Cyclopropanet A 0111 20.8 5.9
CyclopropanetB 0.106 20.8 5.6
Cyclopropanel A 0.114 53.3 153
Cyclopropanel 5B 0.110 533 14.8
CyclopropaneZ1 A 0.110 76.7 21.4
Cyclopropane21B 0.107 76.7 20.8
Cyclopropane30A 0.118 111.4+35 334+1.0
Cyclopropane30B 0.112 111.4+3.5 31.6+1.0
CyclopropaneDCA - - -
CyclopropaneDCB - - -
MethyleneOA - - -
MethyleneOB - - -
Methylene6 A 0113 20.8 6.0
Methylene6B 0.119 20.8 6.3
Methylenel 6A 0.120 533 16.2
Methylenel 6B 0.123 533 16.6
Methylene23A 0.120 76.7 233
Methylene23B 0.123 76.7 239
Methylene30A 0.120 111.4+3.5 33.84+£1.0
Methylene30B 0.120 1114+35 341+£10
MethyleneDCA - - -
MethyleneDCB - - -
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Results Table 2: Recovery data

Radiolabel Equivalent days Total % % cis- % trans- % Total
of Florida recovery permethrin permethrin permethrin
autumn sunlight

Cyclopropane0A - 94.5 42.1 40.3 52.4
CyclopropaneOB - 95.9 423 43.0 85.2
Cyclopropanet A 59 100.6 36.6 41.1 777
Cyclopropane6B 5.6 97.0 39.0 37.1 76.1
Cyclopropanel 5A 15.3 - o8 & -
Cyclopropanel 5B 14.8 104.7 43.2 42.3 85.5
Cyclopropane2l A 21.4 99.1 37.9 40.9 78.8
Cyclopropane21B 20.8 101.2 38.3 42.4 80.7
Cyclopropane30A 334+1.0 96.9 33.6 37.5 71.1
Cyclopropane30B 31.6=+1.0 100.7 38.9 41.8 80.7
CyclopropaneDCA - 97.0 46.5 41.1 87.6
CyclopropaneDCB - 96.6 45.4 41.2 86.6
MethyleneOA - 98.8 45.0 44.8 89.7
MethyleneOB - 99.3 45.3 45.2 90.5
Methylene6 A 6.0 100.9 41.5 42.8 84.3
MethylenetB 6.3 99.7 43.0 45 .4 38.4
Methylenel6A 16.2 103.7 32.4 373 69.7
Methylenel6B 16.6 101.2 34.1 34.9 69.0
Methylene23A 233 97.8 30.3 31.5 61.8
Methylene23B 23.9 101.1 28.2 31.0 59.2
Methylene30A 338+1.0 100.1 34.1 36.9 71.0
Methylene30B 341+10 102.6 31.7 35.2 67.0
MethyleneDCA - 101.2 46.0 46.4 92.4
MethyleneDCB - 101.3 46.3 47.4 93.7

a

DC

Not dosed, in error.

Dark controls
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Figurel: Permethrin structure, showing position of the radicisotope

CHg CH3
q.
Cl
\ ™
C== o
T Ky /‘ CH, 0

14C-cyclopropan&-labelled permethrin, batck no. 86=J28,

specific activity 1.02 GBg mmol '.

2. 14C—methylene-la.belled ;;iaermethrin, batch no. 86-J29, specific
activity 2.32 GBc mmel .

Figure2: Reference materials

Compound I

Hy CH,

Ohsgm ooH
e -'G‘H ¢

(1BS)-cig=3-(2,2-dichlorovinyl)-2,2-dimethyleyclopropane-
carboxylic acid

Compound I1
GHy £H

_.COOH
Ch

H

(1R8)-rrans-3-(2,2-dichlorovinyl)-2,2~dinethylcyclopropane~-
cérboxylic acid

216



RMS: Ireland Permethrin

Document TIT-A7

Compound IIIL

mowe

3=-phenoxybenzyl alcohol

Compound IV

NS

3=phenoxybenzoic acid
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Figure 3: UV-vis sp ectrum of permethrin
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Figure 4: Test system (vessel)
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Figure 5: Properties of light source — Comparison of spectral distribution with D63 radiation
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Table A7.2.3.1(1)--5:

Summarised Adsorption/Desorption constants for “C Permethrin

Soil type %0C | Phase Kd K Koc 1/n R’
Sand, FL. 0.23 | Adsorption | 140 446 194000 1.32 0.9940
Desorption | 276 287 125000 1.01 0.9898
Sandy loam, WI 1.04 | Adsorption | 217 355 34100 1.12 0.9991
Desorption | 112 265 25500 1.23 0.9824
Clay loam, CA 1.20 | Adsorption | 246 378 31500 1.10 0.9983
Desorption | 250 600 50000 1.21 0.9898
Silt loam, OH 1.22 | Adsorption | 236 344 28200 1.09 0.9988
Desorption 87.5 330 27000 1.42 0.9911
Sediment, GA 1.57 | Adsorption | 401 1517 96600 1.29 0.9861
Desorption | 2413 6349 | 404400 1.15 0.9768

231



RMS: Ireland Permethrin Document ITI-A7

Figure1: Kinetic plots for (A) Adsorption and (B) Desorption
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Figure 2: Adsorption/Desorption Isotherms (A) and Freundlich Plots (B) on Florida Sand

fMC Corporation FNC Report No.: PC-0156
Study #138E3280E1 s . Battelle Study No. scsotnsa

Flgure 2: Msorpqgnmeso tion Isotherms (A} and Freumﬂich Plot.s
(B} of "'C-Permethrin on Florida Sand at 26°C
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Figure 3: Adsorption/Desorption Isotherms (A) and Freundlich Plots (B) on Wisconsin Sandy Loam

FMC Corporstion FMC Report Wo.: PC-0156
“Study #13BE3ZI0EL . i Battelle Study MNo. SC900199

Figure 3: Msorptjgn]bnsnrption Isotheros (A) and Freundlich Plots
{8) of "C-Permethrin on Wisconsin Sandy Loam at 25°C.
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Figure 4: Adsorption/Desorption Isotherms (A) and Freundlich Plots (B) on California Clay Loam

FMC Corporation FMC Rﬂpﬂl"t No.: PC-0156
Study #13BE3200E1 3 . Battelle Study Ko. 5C900199

Figure 4: Msornt;gn[hsorutlm lsotmi'ls {A) and Freundlich Plots
(P} of ““C~Permethrin on California Clay Loam at 25°C.
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Figure 5: Adsorption/Desorption Isotherms (A) and Freundlich Plots (B) on Ohio Silt Loam

FMC Corporation FHL Report No.: PC-0156
Study F13HE3290F] Battelle Study No. 5C900199

Figura 5: Adsorption/Descrption Isotherms (A) and Freundiich Plot
{8) of :_Rn-hruthﬂn on Ohio $§1¢t Loam at 25°C. :
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Figure 6: Adsorption/Desorption Isotherms (A) and Freundlich Plots (B) on Georgia Sediment

FHC Corporation FMC Repart No.: PC-0156
Study F13BE3260E] . Battolle Study No. 50905139

Figure &: Msorpt;lgn[ﬂosnrpﬂon Isotherms (A} and Freaundiich Plots
(B) of “C-Permethrin on Georgia Aquatic Sediment at 25°C,
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Section 7.2.3.1(3)

BPD Data Set ITA/
Annex Point VIL.7.7

Adsorption and desorption in accordance with the new test
guideline EC (18 or the corresponding OECI 106 and,
where relevant,

Adsorption and desor ption of metabolites and degradation
products

1.1 Reference

1.2  Data protection
1.2.1 Data owner

1.2.2 Companies with
letters of access

1.2.3 Criteria for data
protection

2.1  Guideline study

22 GLP

2.3 Deviations

3.1  Test material
3.1.1 Lot/Batch number
3.1.2 Specification
3.1.3 Purty

3.1.4 Further relevant
properties

3.1.5 Method of analysis

3.2 Degradation
products

3.2.1 Method of analysis

1

REFERENCE

Key Study

Official
use only

Slangen, P (1999), Adsorption/desorption of FCR 1272-permethric acid
on soil, NOTOX B.V. Hambakenwetering 3, 5231 DD “s-Hertogenbosch,
The Netherlands.Bayer AG, Bayer Report No.: IM 1983, BES Refl: M-

015423-01-1 Report date: 30 August 1999Unpublished

Yes

Bayer CropScience AG
Sumitomo Chemical (UK) PLC

Data submitted to the MS after 13 May 2000 on existing a.s. for the
purpose of its entry into Annex I

2

GUIDELINES AND QUALITY ASSURANCE

Yes, OECD Guideline 106 (1997, draft), EPA Guideline § 163-1
Leaching and Adsorption/ Desorption Studies, EC Commission Directive

95/35 EC, SETAC, 1995

Yes , Ministry of Health, Welfare and Sport, State Supervisory Public
Health Service Veterinary Public Health Inspectorate, Rijswijk, The
Netherlands

None
3

MATERIALS AND METHODS

The test materials were:

1) cyclopropane-l-*C FCR 1272-permethric acid

[cyclopropane-1-"*C]3-(2,2-dichlorovinyl)-2,2-dimethyl -

cyclopropane carboxylic acid (DCVA), with radiochemical
purity =99 %, isomer ratio of 53.7 % cis/46.3 % trans, specific
activity of 3.22 MBg/mg

HC, CH,

* = position of '“C label

2) non-abelled FCR 1272-permethric acid, purity >=98.9 % and

isomer ratio of 51.1 % cis/47.8 % trans

Radioactive purity was checked by TLC before the tests and stability of

permethric acid was checked during the tests

Not tested.
Not applicable
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Section 7.2.3.1(3)

BPD Data Set ITA/
Annex Point VIL.7.7

Adsorption and desorption in accordance with the new test
suideline EC (18 or the corresponding OECD 106 and,
where relevant,

Adsorption and desorption of metabolites and degradation
products

Conclusion

Reliability
Acceptability
Remarks

Key Study

Applicant’s version should be amended in Section 5.3 in regard to the use of a
mobility classification scheme. The applicant refers to a classification scheme
propsed by Mensink et al., on the basis of which the test material is classified as
moderately mobile in Speyer 2.1 and Cranfield 115 soils and immobile in
Cranfield 230 soil. However, using the well known MecCall classification system®,
the test material would be classified as showing very high mobility in the Speyer
2.1 and Cranfield 115 soils, and as showing medium mobility in the Cranfield 230
soil. Since there is no agreed soil mobility classification system that is universally
used, it would perhaps be better not to assign any mobility classes but instead just
present the actual mobility values obtained.

*MecCall P.T, Swann R L., Laskowski D A, Unger 3.M., Vrona S.A, and
Dishburger, H.J., (1980), “Estimation of Chemical Mobility in Soil from Liquid
Chromatographic Retention Times”. Bull. Environm Contam. Toxicol. 24, 190-
195,

The following point should also be noted. Adsorption appears to depend on soil
pH —mobility increases with soil pH. The highest Kg, was obtained with the most
acidic soil, and the lowest Ky, was obtained with the most alkaline soil.

1

acceptable / nretacceptable

It should be noted that FCR 1272-permethric acid (2,2-dimethy1-3-(2,2-
dichlorovinyl)cyclopropanecarboxylic acid [DCVA]) is a common metabolite of a
number of pyrethroid substances. In order to decide on the most appropriate
adsorption values for this metabolite, account should also be taken of peer-
reviewed values obtained in the EU review programme for pesticides assessed
under Directive 91/414/EEC. For example, the EFSA Conclusion on zeta-
cypermethrin reports the following for trans-DCVA: Kgee = 18-48 (mean 28.33,
1/n=10.56-0.81, 3 soils).

Date
Materials and Methods

Results and discussion
Conclusion

Reliability
Acceptability

Remarks

COMMENTS FROM ...
Give date of comments submiltted

Discuss additional relevant discrepancies referring to the (sub)heading numbers
and to applicant's summary and conclusion.
Discuss if deviating from view of rapporteur member state

Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state

Discuss if deviating from view of rapporteur member state
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Table A7.2.3.1(3)-1: Classification and physico-chemical properties of soils used as adsorbents
Soil types and characteristics

Soil Speyer 2.1 Cranfield 115 Cranfield 230

Source Rheinland-Pfalz/ Netherton, Tickvall,
Germany Goodham/ UK Derbyshire/ UK

Soil type sand Clay loam Sandy loam

Horizon (cm) 0-20 0-20 10-20

Clay/silt/sand 2.5/8.0/89.5 32.2/25.1/44.9 10/18.9/71.2

(%) (USDA)

pH H,O/CaCl, 6.9/6.0 8.1/7.5 5.1/4.3

Organic Carbon (%) 0.59 1.6 0.8

CEC (meq/100g) 4 259 10.6

Table A7.2.3.1(3)-2: Freundlich adsorption isotherm parameters

Soil K" (em®/g) Koo (em®/g) I/n

Spever 2.1 0.184 31.05 0.884
Cranfield 115 0.224 13.95 0.871
Cranfield 230 2.893 356.15 0.957
Mean 1.100 133.71 0.904

Table A7.2.3.1(3)-3: Freundlich desorption isotherm parameters

Soil K" (em’/g) Ko “(em®/g)
Speyer 2.1 0.676 114.19
Cranfield 115 0.498 31.11
Cranfield 230 5.678 699.17
Mean 2.284 281.49
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Section A7.2.3.2 Adsorption and mobility in soil, further studies

Annex Point ITIA,
XII.1.2-3.

The applicant’s justification is acceptable with the additional information as

Conslision outlined above by the RMS.
Remarks

COMMENTS FROM OTHER MEMBER STATE (specifv)
Date Give date of comments submiltted

Evalition-atapplicants Discuss if deviating from view of rapporteur member state

justification

; Discuss if deviating from view of rapporteur member state
Conclusion i 8/ rapp

Remarks
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