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Table A7.4.1.4-1: Preparation of TS solution for poorly soluble or volatile test substances
Criteria Details
Dispersion Yes
Vehicle No
Concentration of vehicle No vehicle used
Vehicle control performed No vehicle used
Other procedures Test performed on saturated solutions of
permethrin
Table A7.4.1.4-2: Inoculum / Test organism
Criteria ) Details
Nature Activated sludge
Species Not applicable
Slrain Not applicable
Shitee Sewage treatment plant treating predominantly

domestic sewage
Pforzheim, Germany

No

Sampling site

Laboratory culture

Method of cultivation Not applicable

1L sludge (initial MLSS 8 g 1) was collected on
the dat of the test. It was washed twice with
tapwater by centrifugation, resuspended in 2L tap
water and aerated with an air pump. The MLSS
was adjusted to 1.6 g I in the test medium.

Preparation of inoculum for exposure

Pretreatment No pretreatment
Initial cell concentration The MLSS was adjustedto 1.6 g 1" in the test
medium.
Table A74.1.4-3: Test system
Criteria Details
BOD flasks

Culturing apparatus

2 x Controls, 3 x 3,5-DCP controls, 6 x permethrin
technical sat’d solution diluted (see experimental
design: Table A7.4.1.4-5), 1 x permethrin technical
sat’d solution

WISA air pump

Number of culture flasks/concentration

Aeration device

Potentiometric recorder
No

Measuring equipment

Test performed in closed vessels due to
significant volatility of TS

72









Permethrin

Bayer Env Sci

Sumitomo Chemical

Product-type 8 March 2011

Section A7.4.2(1)
Annex Point IIA7.5

Bioconcentration

3.3.2

4.1

Estimation of
bioconcentration

Experimental

Key Study
during testing fish were fed a commercial fish food ad libitum. At test
initiation, fish had a mean weight of 6.18 g and a mean length of 72
mm. At the end of the study, control fish were weighed and measured.
Fish had a mean weight of 9.8 g and a mean length of 84 mm

Exposure system: Fish were exposed in a flowthrough system with
test substance delivered by a modified proportional diluter delivering
M permethrin in DMF (82 pl 1) to water at a concentration of 0.5 ug
1. There were 5 aquaria in total, 2 x acid radiolabelled permethrin (1
radicanalysis, one metabolite analysis), 2 % alcohol radiclabelled
permethrin (1 radioanalysis, one metabolite analysis) and 1 * control
tank. The test aquaria were immersed in a water bath set at 22 + 2°C.
Aerated well water was delivered at an average rate of 320 — 350
ml/min/aquarium, equivalent to 6.6 to 7.1 volume changes per day
(working volume 100L).

Test procedure - exposure: Approximately 610 fish were impartially
transferred in groups of 20 into the control and test aquaria, which had
previously been dosed with the appropriate dosing solutions for a 4
day equilibration period. Loading was 120 fish per aquaria, equivalent
to an initial loading of 7.4 g I, Water and fish were sampled
throughout the exposure period according to the regime described in
Table A7.4.2(1)-2. Fish were dissected into edible and non-edible
portions and frozen. Water samples were stored in refrigerators prior
to analysis. Water and tissue samples were analysed for total
radioactivity and sent to the sponsor for metabolite analvsis. These
data are not available for review.

Test procedure — depuration: On day 28, water was drained from the
tanks to a depth of 8 cm and replaced with fresh well water. The
process was repeated and the fish exposed to flowing, uncontaminated
well water for 14 days. During the depuration phase fish and water
were samples as described in Table A7.4.2(1)-2. Fish were dissected
into edible and non-edible portions and frozen. Water samples were
stored in refrigerators prior to analysis. Water and tissue samples
were analysed for total radioactivity and sent to the sponsor for
metabolite analysis. These data are not available for review.

Water Quality Parameters: Parameters (temp, pH, DO) were taken
initially and as given in Table A7.4.2(1)-2.

Bioconcentration was measured as the ratio of radioactivity in the
whole fish compared to the concentration in the water.

The uptake rate and depuration rate were determined by the Dow
BIOFAC computer programme, a non-linear kinetic modelling
program estimating k1 (uptake) k2 (depuration), BCF (steady state),
time to 90% of steady state and time to reach 50% clearance were also
calculated.

4 RESULTS
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Table A7.4.2(2) 1: Concentration measured during test
Sediment | Conc (ngg™) Water (ng ml™) Porewater
0 12 | 24 | 48 %uzi
Trans- Sand 50 1.61 0,96 | 0.57 | 0.20 5.12
peHEmED 5 025 | 015 [0140 ] 004 | 092
Silt 50 0.58 041 | 029 | 0.14 0.55
5 0.07 | 0.05 | 0.04 [ 0.02 0.08
Clay 50 0.99 | 047 | 022 | 0.05 0.32
5 0.07 | 0,06 | 005 | 0.03 0.07
Cis-permethrin Sand 50 1.16 | D80 | 055 | 0.26 2.70
5 0.18 014 | 011 | 0.06 0.53
Silt 50 0.14 | 013 | 012 | 0.11 0.19
5 0.02 | 002 | 0.01 [ 0.01 0.02
Clay 50 0.14 | 013 | 0.11 | 0.09 0.14
5 0.04 | 0.04 | 0.04 | 0.04 0.07
Table A7.4.2(2) 2: Bioconcentration factors (24 hour) ng g'1 larvae:ng ml " water
Sediment | Conc (ngg™) Water Sediment | Sediment/porewater
Trans- Sand 50 67+ 13 134 + 24 21+4
prmmethin 5 4949 | 136+33 21+5
Salt 50 26+ 13 65+ 20 50+ 16
5 25+ 24 25+ 27 19+ 21
Clay 50 51+ 14 67+ 30 50+£22
5 69 £ 23 12+17 9413
Cis-permethrin Sand 50 1664149 | 298 £ 122 71 £29
5 135+44 | 333+ 71 To9+17
Silt 50 47+ 16 415+ 86 296 £ 61
5 83 +£ 81 38+ 60 27+43
Clay 50 71+ 33 113+ 31 82+ 23
5 s+16 29 + 48 21+35
Table A7.4.2(2)_3: Depuration rates x10° (h’l) and half-lives (h)
Sediment | Conc (ng g™) Water Sediment Mean DT50
Trans- Sand 50 347+028 2.69+ 030 23
permethrin silt 50 1754057 | 350052 26
Clay 50 1.024+0.57 2.94+057 35
Cis-permethrin Sand 50 NA 3.16 £ 051 22
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Table A7.4.3.2(1)-1: Preparation of TS solution for poorly soluble or volatile test substances

Criteria Details
Dispersion No

Vehicle No
Concentration of vehicle Not applicable
Vehicle control performed No

Other procedures

Because of the extremely low water solubility, and
to avoid the use of carrier solvents, a saturated
toxicant solution was prepared and maintained in a
saturator system (Phipps & Holcombe; 1982; Prog.
Fish cult., 44, 115-116). A concentration of 16 ug
1" was maintained in the saturator.

Table A7.4.3.2(1)-2: Dilution water

Criteria Details

Source Lake superior water, filtered through sand and
sterilised with ultraviolet light.

Salinity Not applicable

Hardness Hardness (mg 1~ CaCO3) 34 - 38
Alkalinity (mg 1" CaCO,) 37 -—46
Acidity (mg 1" CaCO5) 1.0-44

pH T74-79

T

Oxygen content 55-T78mgl

Conductance Not reported

Holding water different from dilution water No

Table A7.4.3.2(1)-3: Test organisms

Criteria Details

Species/strain Fathead minnow (Pimephales promelas)

Source In-house culture unit

Wild caught No

Age/size Embryos, <1 day old

Kind of food

On hatching, larvae were fed brine shrimp nauplii

Amount of food

3-5ml

3 times per day {Once on weekends)

Feeding frequency
Post-hatch transfer time Not reported
Time to first feeding Not reported

Feeding of animals during test

Yes — On hatching, larvae were fed brine shrimp
nauplii, 3- 5 ml, 3 times per day {once on
weekends)

Treatment for disease within 2 weeks
preceeding test

Not applicable
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Table A7.4.3.2(1)-4: Test system

Criteria Details

Test type Flow-through

Renewal of test solution

min .

Tests were conducted with a continuous flow mini-
diluter exposure system which delivered five
concentrations and a control to 4 replicate exposure
chambers per concentration.

The f‘low rate to each chamber was 12.5 + 1 ml

Yolume of test vessels

Glags chambers measure 7 x 19 x 9 cm with a
working volume of 600 ml.

Vilemetanimdd 40 ml (hatchlings)

Number of animals/vessel 25 embryos, 15 hatchlings

Number of vessels/ concentration 4

Test performed in closed vessels due to No

significant volatility of TS

Table A7.4.3.2(1)-5: Test conditions

Criteria Details

Test temperature 25 £2°C

Bissolvedionymen 55-7.8mgl" (65— 100%)

pH 74-79

Adjustment of pH No

Aeration of dilution water No

Intensity of irradiation Sylvania cool-white fluorescent bulbs were used,
providing an intensity of 2 to 6 lux at the water
surface

Photoperiod 16:8 hour light:dark photoperiod.

Table A7.4.3.2(1)-6: Validity criteria for fish tests according to OECD Guidelines 210/212

fulfilled Not fullfilled
Concentration of dissolved oxvgen > 60% saturation throughout the X
test
Difference of water temperature < 1.5% between test chambers or X)
successive days at any time during test; temperature within range for
specific test species
Overall survival of fertilized eggs in controls (and solvent controls) X
> value, specified for the specific test species
Test substance concentrations maintained within 4+ 20% of mean X)
measured values
No effect on survival nor any other adverse effect found n solvent X)
control
Further criteria for poorly soluble test substances (X)
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Table A7.4.3.2(1)-8: Results

Measured Embryo Normal larvae at Survival® Mean weight
concentration hatchability® hatch® (%) (mg)
(ug 1) (%) (%)
<0.01° (control) 95+ 3.8 94 + 23 92+13.0 96 + 25 (55)°
0.11 +0.04° 90+20 98+23 97+6.0 89+ 24 (59)
0.18 +0.03 96 +3.3 96 +3.3 97 +6.5 96+ 27 (57)
033 £0.08 95+38 95+38 9740 91 £26 (58)
0.66 +0.16 94+273 92 £ 5.7 93 +94 93 4+ 26 (56)
1.40£0.12 9550 9550 2435 110 (1)

a) Hatchability based on 100 embryos per concentration
b) Survival based on 60 larvae per concentration

¢) Detection limit of analyses

d) Mean + SD of 10 analyses

e) Number of fish weighed in parentheses

)  WValues significantly less than controls
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Section 7.4.3.2 (2)

Effects on reproduction and growth rate of fish

Annex Point IITA XTIT 2.2

Conclusion Adopt applicant’s version

Reliability 2

Acceptability acceptable

Remarks It was not reported whether or not test substance concentrations were
maintained within £ 20% of mean measured values (validity criteria).
COMMENTS FROM ... ¢specify)

Date Give date of comments submitted

Materials and Methods

Results and discussion
Conclusion

Reliability
Acceptability
Remarks

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

Table A7.4.3.2(2)-1:

Preparation of TS solution for poorly soluble or volatile test substances

Criteria Details
Dispersion No
Vehicle Yes
Concentration of vehicle 9 mg/L
Vehicle control performed No
Other procedures No

Table A7.4.3.2(2)-2: Dilution water
Criteria Details
Haiiice Not reported
Salinity 221032%
Hapdnisss Not reported
pI Not reported
Oxygen content 38-6.6mgl
Conductance Not reported
Holding water different from dilution water No
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Table A7.4.3.2(2)-3: Test organisms

Criteria Details
Species/strain Sheepshead minnows
Source Eggs obtained from hormone-injected female and

fertilized by using 5 or more male.

Wild caught

No

Agelsize

Embryos, <1 day old

Kind of food

Artemia salina

Amount of food

Feeding frequency 2 times per day (Once daily on weekends)
Post-hatch transfer time Not reported
Time to first feeding Not reported
Feeding of animals during test Yes
Treatment for disease within 2 weeks Not applicable
preceeding test
Table A7.4.3.2(2)-4: Test system
Criteria Details
Test type Intermittent flow system

Renewal of test solution

The diluter delivered 0.5 litres of test solution
during each cycle, 130 to 260 cycles/day to each of
the two replicate aquaria per treatment.

Yolume of test vessels

Aquaria contained 2.5 litres of solution when full
and 1.0 litre of solution following cycling of self
starting siphon, which ensured water exchange in
the two incubation cups in each aquarium.

Yolume/animal

40 embryos per aquarium

Number of animals/vessel

20 embryos per cups (consisting of 9 cm 1.d. Petri
dish bottom to which a 10 cm high, 450 pm nylon
mesh cylinder was attached).

Number of vessels/ concentration

Four incubation cups /treatment

Test performed in closed vessels due to
significant volatility of TS

No
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Table A7.4.3.2(2)-5: Test conditions

Criteria Details
Test temperature 30 £1.5°%€
Dissolved oxygen 38—66mgl" (58 —100%)
pH none
Adjustment of pH No
Aeration of dilution water No
Intensity of irradiation Not reported
12h

Photoperiod
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Table A7.4.3.2(2)-6:

Validity criteria for fish tests according to OECD Guidelines 210/212

fulfilled Not fullfilled
Concentration of dissolved oxygen > 60% saturation throughout the X
test
Difference of water temperature < 1.5% between test chambers or X
successive days at any time during test; temperature within range for
specific test species
Overall survival of fertilized eggs in controls (and solvent controls) X
> value, specified for the specific test species
Test substance concentrations maintained within + 20% of mean not reported
measured values
No effect on survival nor any other adverse effect found in solvent X
control
Further criteria for poorly soluble test substances
Table A7.4.3.2(2)-7: Results
Nominal Measured Embryo survival Fry survival Combined Average
concentration (%) (%) Survival® standard
(ueg 1) (%) length
(mm)
control ND* 95 97 92 9.8
1.25 1.6+0.13 99 96 95 10.0
2.5 2.4+036 99 99 98 10.2
5.0 56093 99 80 79 10.0
10.0 100+26 98 99 96 9.8
20.0 22429 96 1* 1 155
40.0 42+2.1 99 0° 0° .

a)ND not detected <0.25ug/L
b)Significantly different from control (& =0.05)

¢) Excluded from statistical analysis because high mortality and feeding bias
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Section A7.4.3.3.1 Binaccumulation in an appropriate species of fish

Annex Point ITIA, ETIT23,

populations rarely ocours over the shortterm. Therefore, results fom
long-term studies are strongly preferred, such as MOEC: for
mottality, reproduction or growth. Considering the reproduction
study conducted in rats with permethnn (3 generati on study;), the
MOAEL was set at 180 mg'kg bw'd . For the assessment of
secondary poisoning, the results always have to be expressed as the
concentration in food. Where tozoity data are prezented only as
MOAELs only, these HOAELs can be converted to HOEC s with the
followang two formulae:

NOEC w = NOAEL

e fod e

i 1:’:I:,';r:ll'.l_i}-: AT

marmn

A conversion factor (CONViwewe) of 20 15 zelected from table 22

n 129 as the 3 generation study was conducted with rats aged &

weelks at the itutiation ofthe study. The NOEChanaitood ar 15 hence
calculated to be 3600 ppm.

Taking into account a safety factor of 30 (asindicated in Table 23 of
the TGD on Risk Assessment Part 11, page 1300, 2 PNEC 00 ey 0F
120 mg'kg food 15 obtained.

Companng these walues to the calculated PEC pu preguer 0.145 mofkg
wet fish it can be determined that there 15 o unacceptable nsk for
fish-eating birds and mammals By companng the PEC ) preasor with
the respective PNECs, PEC/PHNEC ratios of 0.00 and 0001 are
obtaned for hirds and mammals respectively, indicating no
unacceptable sk for fish-eating birds and mammals.

Therefore, a hioaccumulation study in an appropriate species of fish
1z tint required.

Undertaking of intend ed
data submission [ 1]
Evaluation by Competent Authorities
Lie saparate “evaluation haxes " o provide tramsparency as to the
commants and Views submitted
EVALUATION BY RAPPORTEUR MEMEER STATE
Date 21/04/05

Evaluation:of applicant's Accept applicant’s justification

justification

Concluson Adopt applicant’s justification
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Section A7.4.3.3.1

Annex Point ITIA, XTII.2.3.

Bioaccumulation in an appropriate species of fish

Remarks

Date

Evaluation of applicant's
justification

Conclusion

Remarks

COMMENTS FROM OTHER MEMBER STATE (specify)

G1ive 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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Sections 7.4.3.3.2 Bioaccumulation in an appropriate invertebrate species.

Annex Point XII1.2.3

Justification for non-submission of data

Other existingdata | | Technically not feasible [ ] Scientifically unjustified [v']

Limited exposure [ ]  Other justification [ |

Detailed justification: The field of use of permethrin (Product type 8) is in the biological
Hazard Classes 1, 2, and 3 (also referred to as Use Classes) see
Document 1.1, Section 5.1. As permethrin has been not classified for
use as a wood preservative in Hazard Class 5 (saltwater) defined in
the standard EN 335-1 (CEN, 1992}, then a bioaccumulation study in
an appropriate invertebrate species conducted in seawater and
covering brackish water is not required for permethrin.

Undertaking of intended
data submission [ ]
Evaluation by Com petent Authorities
Use separate "evaluation boxes' to provide transparency as
to the comments and views submitted
EVALUATION BY RAPPORTEUR MEMBER STATE
Date 14/1/09

Applicant’s justification accepatable. In any case, a review of a published
study which investigated the bioconcentration of cvpermethrin, deltamethrin,
fenvalerate, and permethrin by Chironomus tentans larvae in a freshwater
sediment system (Muir et al., (1983), Environmental Toxicology and
Chemistry. 4:51-61), is presented in section 47.4.2(2) above.

The results indicated that;
. Permethrin rapidly bioaccumulates (Log BCF' 1 to 2).

Evaluation of applicant's
justification

. Depuration is rapid following end of exposure period

Applicant's justification is acceptable — new study in saltwater system not

Conclusion ;
required

Remarks

COMMENTS FROM OTHER MEMBER STATE (specify)

it Give date of comments submitted

Eveluation:oappilicants Discuss if deviating from view of rapporteur member state
justification

T _— Discuss if deviating from view of rapporteur member state
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Sections 7.4.3.3.2

Annex Point XII1.2.3

Bioaccumulation in an appropriate invertebrate species.

Justification for non-submission of data

Other existing data [ ]

Technically not feasible [ | Scientifically unjustified [v']

Limited exposure

[ ]

Other justification [ |

Detailed justification:

The field of use of permethrin (Product type 8) is in the biological
Hazard Classes 1, 2, and 3 (also referred to as Use Classes) see
Document 1.1, Section 5.1. As permethrin has been not classified for
use as a wood preservative in Hazard Class 5 (saltwater) defined in
the standard EN 335-1 (CEN, 1992}, then a bioaccumulation study in
an appropriate invertebrate species conducted in seawater and
covering brackish water is not required for permethrin.

Undertaking of intended

data submission

[ 1

Evaluation by Com petent Authorities

Use separate "evaluation boxes' to provide transparency as
to the comments and views submitted

Remarks
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Table A7.4.3.4-1: Preparation of TS solution for poorly soluble or volatile test substances

Criteria Details

Dispersion No

Vehicle Yes — triethylene glycol
Concentration of vehicle 100 ul 1™ (% viv)
Vehicle control performed Yes —at 100 ul 17
Other procedures None

Table A7.4.3.4-2: Dilution water

Criteria Details

Dechlorinated water from 100 m’ reservoir with an
average retention of 24 hours was used to prepare
Daphnia media as described below

Source

Salinity Not applicable

Hardness 189+ 12.7 mg I CaCO4

pH 85101

Ca / Mg ratio Modified EPA media containing; 5
NaHCO, 192 mg |
CaS0,4.2H,0 120 mg 1™
Mg S0,.7H,0 245 mg 1"
KCl 8 mg 1"
Na,SeO, 2ugl!

Thiamine hydrochloride 75 ug 1™
Cyanocobalamine (By;) 1 ug 1™

Biotin 0.75 pug 1"
Na / K ratio See above
Oxygen content 84—-94mgl”
Conductance 685 + 14.5 uS em”
TOC (NPOC) 0.5 mg |”
No

Holding water different from dilution water
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Table A7.4.3.4-3: Test organisms

Criteria Details

Strain / Clone Daphnia magna straus

Source In laboratory cultures

Age <24 hours old at initiation

Breeding method Diploid parthenogenesis

Kind of food Algae (Chlorella vulgaris) and a microencapsulated

diet “Frippak booster®”

Amount of food

57 ug “Frippak booster®&”

Chlorella vulgaris stock (1.2 x 10° cells ml™)
DaysOto4; 1.25 ml
Days 5to 13; 1.5 ml
Days 14 to 21; 1.75ml

Feeding frequency Twice per day
Pretreatment None
Feeding of animals during test Yes

Table A7.4.3.4-4: Test system
Criteria Details
Test type Flow-through
Renewal of test solution 3 ml min™
Volume of test vessels 1000 ml (working capacity 800 ml)
Volume/animal 80 ml
Number of animals/vessel 10
Number of vessels/ concentration 4
Test performed in closed vessels due to No
significant volatility of TS

Table A7.4.3.4-5: Test conditions
Criteria Details

Test temperature

See table A7.4.3.4-7

Dissolved oxygen

See table A7.4.3.4-8

pH See table A7.4.3.4-9
Adjustment of pH No
Aeration of dilution water No

Quality/Intensity of irradiation

“Daylight” fluorescent tubes average 600 lux

Photoperiod

16 hours light: 8 hours dark with 20 min
dawn:dusk transition periods

Table A7.4.3.4-6: Validity criteria for invertebrate reproduction test according to OECD Guideline 2

11

fulfilled Not fullfilled

Mortality of parent animals < 20% at test termination

X
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Adopt applicant's version

Conclusion

Reliability 2

Acceptability acceptable

Renisiiks Comp arison between the acute and chronie test results 15 hindered by the lack
of bulk sediment chemstry data for the latter. For sediment types containing
50% dlay and 2.0% peat, which were used in both tests, companson of effects
hazed on nominal concentrations suggested that the chronic test was more
senstive.
COMMENTS FRODM ...

Date Give date of comtnents submitted

Materials and Methods  Liscuss additional relevant discrepancies refernng to the (subjheading

Results and discussion
Conclusion

Reliahility
Acceptability
Remarks

numbers and to applicant's summmary and conclusion.
Discuss if dewiating frorm wiew of rapp orteur member state

Dizcuss if dewating from wiew of rapportenr member state
Dnscuss if dewviating from wiew ofrapporteur member state
Duscuss if deviating from wiew of rapp orteur member state

Duzcuss if deviating from wiew ofrapportenr member state

Fig 1 hean number of adult emerged (%) in natural an artificial sediment at differing pamethrin

concentration

100

Emergence (%)
e -9
o

—a—Natural |

—a— Feal

l+CaIIJlosa:
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Permethrin concentration (ng/g)

800 1600
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Table A7 5 1 1-1: Soil samples

Geographical reference on the sampling
site

Criteria Details
Nstiie soil sample soil sample
Sampling site: Lower sand field, Lower Pear Tree Meadow,
Farm, Bury St. Edmunds | Jealotts Hill Farm,
Bracknell
UK OS 892728 UK OS 875738

Data on the history of the site

Conventional crop
rotation until 1975

Vegetation, no
treatments with

fertilizers
Use pattern Agricultural soil Open field
Depth of sampling [cm] 20 em 20 cm
Sand / Silt / Clay content [% dry weight] 92:4:4 59:14:27
pH 7.8 6.0
Organic matter content [% dry weight] L3 55
Nitrogen content [% dry weight] B B
Cation exchange capacity [meq/100g] 3.0 13.0
Available P (mg/100 g soil) 3.3 5
Available K (ng/100 g soil) 13 18
Available Mg (mg/100 g soil) 3.5 14
Initial microbial biomass Not reported Not reported
Reference of methods Not reported Not reported

Collection / storage of samples

Prior to use samples were
stored in a moist cold
room.

Prior to use samples
were stored in a moist
cold room.

Preparation of inoculum for exposure

Not reported

Not reported

Pretreatment

No pretreatment

No pretreatment
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