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Section A7.1.2.2.2 Water/sediment degradation study

Annex Point IT1IA XI1.2.1

4.2

4.3

Bound residue
analysis

Degradation of
test substance

Volatile radioactivity recovered in traps increased to mean values of 65
and 25% of applied radioactivity at 100 days, following application of
[MC-phenoxy|cypermethrin and ["*C-cyclopropyljeypermethrin,
respectively.

See Table A7 1 2 2 2-5

Swiss Lake water-sediment system

The mean recoveries of radioactivity for incubation groups B (phenoxy
label) and D (cyclopropyl label) at each sampling interval were = 90%.
There was one exception of 89% at 100 days for dose group D.

The mean levels of applied radioactivity in the surface water decreased
from 44 and 60% at day 0 to 1 and 19% at 100 days following
application of [MC-phenoxy] cypermethrin and [*C-
cvclopropyl]eypermethrin, respectively. Mean levels of applied
radioactivity extracted from the sediment into acetonitrile: water

(1:1, v/v) increased to maximum values of 54% at 3 days and 64% at 1
day following application of ["*C-phenoxy]cypermethrin and ["C-
cvclopropyl]eypermethrin, respectively.

In the Swiss Lake system, mean levels of applied radioactivity
unextracted from sediment increased from <1% at day 0, to maximum
values of 18 and 19% at 100 days following application of [*C-
phenoxy]cypermethrin and [MC-cyclopropyl] cypermethrin, respectively.

Volatile radioactivity recovered in traps increased to mean values of 69
and 30% of applied radioactivity at 100 days, following application of
[C-phenoxy] cypermethrin and [“*C-cyclopropyl]eypermethrin,
respectively.

See Table A7 1 2 2 2-6

Bound residue extraction of unextracted radioactivity showed that in the
Site A system (both labels) and the Swiss Lake system (phenoxy label),
radioactivity was evenly distributed across each fraction. In the Swiss
Lake system {(cyclopropyl label), most of the radioactivity was associated
with the fulvic acid fraction.

See Table A7 1 2 2 2-7

Site A water-sediment system

Levels of cypermethrin in the complete Site A system decreased {rom
96% and 91% at 0 days, to 8% and 7% at 100 days following application
of ["'C-phenoxy] cypermethrin and from 96% and 95% at 0 days, to 2%
and 3% at 100 days following application of [*'C-cyclopropyl]
cypermethrin.

In the sediment, levels of cypermethrin increased to a maximum of 60%
at 3 days and 66% at 1 day, decreasing to 7% and 2% at 100 days
following application of [*C-phenoxy]| cypermethrin and [*C-
cyclopropyl] cypermethrin respectively.
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Section A7.2.2.4 (01)  QOther soil degradation studies

Annex Point ITA XI11.1.1

Soil Photolysis study

4.2 Degradation
products

4.3 Degradation rate

For the dark controls, the humin fraction contained the largest proportion
of applied radioactivity (4%) compared with 2% for the fulvic and humic
acids.

See Table A7 2 2 4 01-2.

The major photolysis degradation product was the carboxamide
derivative of cypermethrin along with smaller amounts of 3-
phenoxybenzoic acid, DCVC acid and carbon dioxide. It appears that the
carboxamide derivative is formed due to photolysis, while the DCVC
acid and the 3-phenoxybenzoic acid metabolites are formed by
hydrolysis — this hypothesis fits with the fact that the irradiated samples
show lower levels of the DCVC acid and 3-phenoxybenzoic acid than
the dark control samples, and correspondingly higher levels of the
carboxamide derivative, presumably due to a drying effect on the surface
of the soils. Although not conclusively shown in the study it may be
possible for cypermethrin to directly react to produce DCVC acid and 3-
phenoxybenzoic acid.

Seetables A7 2 2 4 01-4to A7 2 2 4 01-7.

The rate of degradation in the irradiated units was two-phase with an
initial rapid phase, followed by a slower phase. Half-life values were
calculated using first-order kinetics, and DT-50 and DT-90 values were
calculated using two phase degradation curves. First order half-lives
were calculated as 34.2 days (light), 39.8 days (dark) for the (**C
phenoxy) cypermethrin and 38.2 days (light) and 58.8 days (dark) for the
(MC cyclopropane) cypermethrin respectively. All figures are quoted as
equivalent to Florida summer sunlight days. Using a two-phase decay
curve, with improved correlation, the DT50 values were 29.6 days and
43.9 days (light samples) and the DT90 values were 201 and 230 days
(light samples) for the ("*C phenoxy) cypermethrin and the (**C
cvclopropane) cypermethrin, respectively.

It was proposed that the initial rapid degradation, followed by a slower
phase, may indicate that only a proportion of the applied cypermethrin
was on the soil surface and could undergo photolysis. For this reason a
half-life was calculated using the first order rate constant from the initial
rapid portion of the two phase degradation curve. This method of
calculation resulted in half-life values of 3 days for the (*'C -

phenoxy) cypermethrin and 2.5 days for the ('C -

cyclopropane) cypermethrin.

Seetables A7 2 2 4 01-8to A7 2 2 4 019,
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Section A7.2.2.4 (02)  Other soil degradation studies

Annex Point ITA XI1.1.1
Anaerobic soil degradation study

<1% of applied radioactivity, initially, to a maximum mean value of 25%
at 182 days post-flooding.

The reflux extract from unit A15 contained an additional 8% of applied
radioactivity at 183 days post-flooding. Remaining radioactivity was in
the fulvic acid (4%), humic acid (7%) and humin (6%) fractions

Volatile radioactivity (carbon dioxide) increased from a mean value of
13% applied radioactivity at 0 days post-flooding to 31% at the terminal
timepaint. Confirmatory CO, analysis was performed by barium
chloride precipitation, using the pooled sodium hydroxide traps from unit
AlS5 (a terminal incubation unit). Only a trace level of radioactivity (0.2
% applied radiocactivity) was detected.

[&C-cvclopropvl]-cvpermethrin {dose group B)

Radiocactivity in surface water increased from a mean value of 19% of
applied radioactivity at 14 days post-flooding, to a maximum mean value
of 43% of applied radicactivity at 182 days post-flooding.

Radioactivity extracted from soil decreased from a mean value of 100%
of applied radiocactivity, initially, to a minimum mean value of 24% at
182 days post-flooding. Radioactivity unextracted from soil increased
from <1% of applied radioactivity, initially, to a maximum mean value
of 9% at 120 days post-flooding.

The reflux extract from unit B8 contained an additional 3% of applied
radioactivity at 32 days post-flooding. Remaining radicactivity was in
the fulvic acid (2%6), humic acid (2%) and humin (2%) fractions.

Volatile radioactivity (carbon dioxide) increased from a mean value of
16% applied radioactivity at 0 days post-flooding to 23% at 32 days
post-flooding. Levels of volatile radioactivity were maintained at the
terminal timepoint (182 days post-flooding). Confirmatory “co,
analysis was performed by barium chloride precipitation , using the
pooled sodium hydroxide traps from unit B 14 (a terminal incubation
unit). Only a trace level of radioactivity (0.1 % applied radioactivity)
was detected

See Table A7 2 2 4 024 and Table A7 2 2 4 02-5
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Section A7.2.2.4 (02)

Annex Point ITA XI11.1.1

Other soil degradation studies

Anaerobic soil degradation study

4.2

4.3

51

Degradation
products

Degradation rate

Materials and
methods

Throughout the duration of this study, no cypermethrin was detected in
the surface water of either flooded s0il system following application with
[*C]-cypermethrin.

Following application with ['*C-phenoxy]-cypermethrin, one significant
metabolite, 3-phenoxybenzoic acid (3PB A) was present in the flooded
soil gystem. The maximum level of this metabolite in the surface water,
soil and total flooded system was 16.6, 18.5 and 35.1 % respectively
(120 days post flooding). One very minor identified metabolite, 3-
Phenoxybenzaldehyde (3PBAD), was present in the flooded soil system
at mean levels no greater than 0.7% of applied radioactivity.

Fallowing application with ["'C-cyclopropyl]-cypermethrin, two
significant metabolites, (1RS)-trans-3«2, 2-dichlorovinyl)- 2,2-
dimethylcyclopropanecarboxylic acid (TDCVC) and (LRS)-cis-3-(2, 2-
dichlorovinyl)- 2,2-dimethylcyclopropane carboxylic acid (CDCVC)
were present in the flooded soil system. The maximum levels of these
metabolites in the surface water, soil and total flooded system was 15.3,
7.6 and 22.8 % respectively for CDCVC (182 days post flooding) and
21.3, 154 and 31.2 % for TDCVC (120 days post flooding in surface
water and total system, 0 days post flooding in soil).

See Tables A7 2 2 4 02-6and A7 2 2 4 02-7

Units A15 (phenoxy label, 183 days post-flooding) and B8 (cyclopropyl
label, 32 days post-flooding) were selected for harsher extraction by
reflux analysis. Following the initial extraction, units A15 and B8
contained 25.6 and 9.4% unextracted radioactivity, respectively. From
units A15 and B8, 8% and 3% total applied radioactivity was extracted
by reflux analysis, respectively. The extract from unit A15 was then
analysed by HPLC and no single component was found to be present in
this extract at a level greater than 2% total applied radioactivity.

See Table A7 2 2 4 02-8
APPLICANT'S SUMMARY AND CONCLUSION

The route and rate of cypermethrin was studies in one soil type under
anaerobic conditions (incubation in the dark at 20 +£2°C) according to
OECD guideline 307 using an application rate of 0.15 kg/ha. Anaerobic
conditions were maintained for 182 days with duplicate samples
removed for analysis 0, 10, 24, 42, 69, 130 and 192 days after
application. The water and soil phases were separated and analysed
separately by HPLC and TLC to determine lebvels of cypermethrin and
its metabolites.






























Agriphar s.a.

Cypermethrin March 2010

Document ITI, Section A7.1.3, 7.2.3.1 Page 3 of 8

Section A 7.1.3, 7.2.3.1 Adsorption / desorption screening test

Annex Point ITA7.7, ,
XIL.1.2

3.62 Ratio of soil to
aqueous phase

363  Adsorption
equilibrium time
determination

364  Stability test

Adsorption / desorption in four soils and one sediment

presence of soil at a soil:selution ratio of 1:50 (w/v). Duplicate samples
of soil 8K566696 were dosed at each of three different concentrations of
[MCJ-cypermethrin in acetonitrile (0.01 M calcium chloride solution
concentrations, equivalent to 0.02, 0.2 and 2 pg/L.). The samples were
shaken for 24 hours, centrifuged (4700 rpm) and quantified by L.SC. The
supernatant was then transferred to a new container and an acetonitrile
unit wash performed and quantified by L.SC.

The ratio of 1:50 w/v (0.5 g soil and 25 mL 0.01 M calcium chloride)
was confirmed by performing a ratio test using duplicate samples of each
of the five soils using the preconditioned Teflon tubes. Samples were
dosed with a solution of [**C]-cypermethrin in acetonitrile (2.55 ug/mL,
20 uL) to achieve an initial nominal concentration of 2.04 ug/L in the
supernatant. The samples were mixed by shaking for 24 hours,
centrifuged (4700 rpm) and the radioactivity in the weighed supernatants
determined by taking duplicate weighed aliquots for LSC.

Fight test umts were prepared for each soil at a soil:aqueous phase ratio
of 1:50 w/v (0.5 g of soil to 25 mL 0.01M calcium chloride) and pre-
conditioned by shaking overmght. A measured volume (20 pl.) of a
solution of ["'C]-cypermethrin (2.55 pg/mL) in acetonitrile was added to
each tube to give an initial nominal solution concentration of 2.04 pg/L,
and a soil to aqueous phase ratio of 1:50 w/v. The samples were mixed
for up to 48 hours. Duplicate test vessels for each soil were removed
from the shaker after 3, 6, 24 and 48 hours and radioactivity in the
weighed supernatant determined by taking duplicate weighed aliquots
(5mL) for LSC.

The remaining supernatant was then transferred to a separate container,
to which acetonitrile (ca 15 mL) was added. Acetonitrile:water 1:1 v/v
was then added to the soil and the diluted supernatant and soil placed in
freezer storage prior to stability testing.

The adsorption supernatants from soils EL-7 and SK961089 only were
analysed as supernatants from the remaining soils did not contain
sufficient levels of radioactivity to enable an accurate assessment of test
substance content.

The supernatants were reduced to dryness by rotary evaporation and
reconstituted in acetomitrile:water {1:1, v/v,). Duplicate aliquots of the
concentrated extract were then removed for LSC quantification.

Following LSC analysis, only the supernatant from soil SK961089 was
tound to contain a sufficient level of radioactivity to enable accurate
determination of the test substance content. The adsorption supernatant
from soil SK961089 was partitioned three times with dichloromethane
and the organic extract reduced to dryness by rotary evaporation and
reconstituted in acetonitrile.

Soil samples were extracted four times with acetomitrile: water (1:1 v/v)
and the resulting extracts pooled and quantified by LSC. One extract for
each soil type was then reduced to ca 1 mL in volume by rotary
evaporation, acetonitrile water (1:1 v/v 15 mL) was then added and the
extract reduced to dryness by rotary evaporation . The concentrated
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Table A7 4 1 2-5: Test conditions
Criteria Details
Test temperature Seetable A7 4 1 2-6
Dissolved oxygen Seetable A7 4 1 2-6
pH Seetable A7 4 1 2-6
Adjustment of pH No
Aeration of dilution water No
Quality/Intensity of irradiation
Photoperiod 16-hour light; 8-hour dark
Table A7 4 1 2-6: Water quality (measurements during definitive test)
Parameter Nominal 0-hour 48-hour
concentration (pg/l.) {new media) {old media)
Alkalinity as
CaCOs (mp/L) Control 76 -
Total hardness as
CaCO; (mp/L) Control 168 -
Temperature (°C) Control 20.8 20.5
Solvent control 20.7 20.4
1.94 20.8 20.4
427 20.6 20.5
9.39 20.6 20.5
20.7 20.6 20.4
455 20.7 20.5
100 20.7 20.5
pH Control 7.6 79
Solvent control 7.6 8.0
1.94 7.6 8.0
427 7.6 8.1
9.39 7.6 8.1
20.7 7.6 8.1
455 7.6 8.2
100 7.6 8.2
Dissolved oxygen Control 98/8.5 98/8.7
(%o air saturated Solvent control 99/8.7 94/8.3
value/mg/1.) 1.94 98/8.6 94/8 .4
427 95/8.5 94/8.4
9.39 99/3.7 94/8.4
20.7 98/3.6 93/8.3
455 97/3.6 92/8.2
100 99/8.8 93/8.3



















