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B.9 Ecotoxicology data

B.9.0 Introduction — general information about the active substance

Table B 9.0-1 beta-Cyfluthrin

Chemical name (IUPAC)

Cyano(4-fluoro-3-
dichlorovinyl)-2,2-
or

3-(2,2-dichloro-vinyl)-2,2-

phenyl)-
methyl ester

Trivial name
(ISO Common Name)

beta-Cyfluthrin

Structural formula:

ujl\x[( OYQOO

F
; C
(0]
Cl X O
o CN

1R, 3R, alpha R 18,38, alpha$
F F
BN SO 0D
XN, O
o . N (o]
cl r( o cl : o
(0] CN o eN
1R, 3R, alpha S 1S, 38, alpha R
F F
cl S o cl o
0o C:ZN (0] CN
1R, 3R, alpha R 1S, 3R, alpha S
F F
(0] )\ (@]
S ﬂ/ o) Cl : H o
O CN O CN
1R, 3S, alpha S 1S, 3R, alphaR
Mol. formula: C22H18CI2FNO3 Mol. weight:

Environmental
compartments:

Major residue in soil, aquatic environments.

07.03.2017

phenoxyphenyl)methyl 3-(2,2-

dimethylcyclopropanecarboxylate:;

dimethyl-cyclopropane-carboxylic
acid cyano-(4-fluoro-3-phenoxy-
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Table B 9.0-2 Metabolites

Parent compound Metabolite name Compound found in Maximal percentage of
formation %
Beta-Cyfluthrin FPB-acid Soil 12.7/63.91
Water 44.5 (total system)
Sediment 24.3
DCVA Soil 40.5/75.71
Water 47.6 (total system)
Sediment 23.7
FPB-aldehyde Sediment 15.7

For the re-evaluation of beta-cyfluthrin studies with the active substance beta-cyfluthrin as well as
studies with cyfluthrin were evaluated.

The common molecular structure of cyfluthrin and beta-cyfluthrin shows three asymmetric carbon
atoms (chiral centres), which leads to four diastereoisomers each consisting of an enantiomer pair.

F
Cl

CI\**O\[ 0
O CN

Thus, cyfluthrin and beta-cyfluthrin are mixtures of eight isomers.
Four of the isomers are considered active: diastereoisomer II (1R.3R,1S + 1S,3S.1R = 1:1; cis) and
diastereoisomer IV (1R.3S.1S + 1S,3R.1R = 1:1; trans).

The proportion of diastereoismer pairs in cyfluthrin and beta-cyfluthrin is shown in the table below.

Diastereomer Cyfluthrin Beta-Cyfluthrin
I 23-27% <2%
(1R-3R-R+1S-3S-S = 1:1:cis)
CAS: 86560-92-1

1 17 -21 % (mean 19 %) 30-40 % (mean 35 %)
(1R-3R-S +1S-3S-R =1:1, cis)
CAS: 86560-93-2

III 32-36 % <3%

(1IR-3R-R + 1S-3R-S = 1:1:trans)

CAS:

86560-93-2

v 21-25 % (mean 22 %) 57-67 % (mean 62 %)
(1R-3S-S + 1S-3R-R =1:1; trans)

CAS:

CAS: 86560-95-4

Sum of active diastereoismers ~41 % ~97 %

Relation of II/TV 0.86 0,56

Active diastereoismers are in written in bold.

Therefore, cyfluthrin is 42 % active isomers when compared to beta-cyfluthrin (41/97 = 42).
Therefore, the assumption is that the toxicity endpoints for beta-cyfluthrin should be 42 % of the
cyfluthrin endpoints.

However, the relation of the two diastereoisomers IVIV is different for cyfluthrin and beta-cyfluthrin:
I/IV (cyfluthrin) = 0.86
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[I/1V (beta-cyfluthrin = 0.56

The relative activity/toxicity of diastereoisomers Il and IV is unknown so far.

The the assumption that toxicity endpoints for beta-cyfluthrin are 42 % of the cyfluthrin endpoints can
be verified either by analysing available information about the eight isomeres (four diastereoisomers)
or by comparing empirical (endpoints derived from studies with beta-cyfluthrin) and predicted toxcitiy
endpoints (endpoints derived from studies with cyfluthrin and transferred into beta-cyfluthrin endpoint
by multiplying with 0.42) for non target organisms.

Aquatic organisms:

Acute toxicity to fish

The lowest measured acute toxicity of beta-cyfluthrin to fish (rainbow trougys; (U@) = 0.068 pg/L

(flow —trough)

[For details see B.9.2.11]

Measured acute toxicity of cyfluthrin to fish (rainbow trout): LC50 (4d) = 0.209 pg/L (flow-

through)

[This study was not submitted by the notifier. The endpoint is derived from m the US-EPA database
ECOTOX.

Source | (1°94) Acute Toxicity of (Carbon 14)-Cyfluthrin to the Rain-

bow trout (Oncorhynchus mykiss) Under Flow-Through Conditions: Lab Project Number:

BD812201: 106778. Unpublished study prepare|jj | | } - 33 r]

Therefore, the ration between measured LC50 values (4d) of beta-cyfluthrin and cyflubh8a is
which is only slightly below the assumed factor of 0.42.

Chronic toxicity to fish

No reliable long-term study conducted with beta-cyfluthrin is available. The previous endpoint derives
from an ELS-study (flow-trough) examining the toxicity of cyfluthrin to rainbow trout:

NOEC (56 d) = 0.01 pg/L

Thus, predicted endpoint for beta-cyfluthrin is: NOEC (56 d) =0.0042 pg/L.

The RMS considers the application of the factor 0.42 for calculating the NOEC for beta-cyfluthrin
acceptable. The observed effects in the ELS study (mortality, kyphosis, scoliosis reduced activity or
erratic swimming and reduced growth) are in line with the known neurotoxic mode of action of pyre-
throids. Hence, the same isomers of cyfluthrin may be responsible for acute as well as for chronic ef-
fects.

Aquatic invertebrate (chronic, acute)

Liu et al. 2005 examined the acute toxicity of every cyfluthrin isomer to Ceriodaphina dubia after
separating by enantioselective high-performance liquid chromatography (HPLC). The study author
states that the testing procedure followed the current EPA guideline (Weber CI. Methods for measur-
ing the acute toxicity of effluents and receiving waters to freshwater and marine organisms. Cincin-

nati, OH:U.S. Environmental Protection Agency; 1995.). However, the article reveals no information
about the measured concentration of isomers during the course of the study. Thus, endpoints are based
on nominal values.
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Table of results (L6 values in pg/L) copied from Liu et al. 2005:
1RcisaR  1S-cisoS  1ScisoR 1R—cis-aS 1R4rans-ok  1S4ransaS  1SdransoR 1R4rans-aS

Cypermethrin >7.5 >7.5 >7.5 0.775 + 0.063 >7.5 >7.5 >7.5 0.995 + 0.089
Cyfluthrin >10 >10 >10 0.104 + 0.018 >10 >10 >10 0.214 + 0.018

Considering the results for cyfluthrin it becomésious that only two isomers (1R-ai$ and 1R-
transe-S) are responsible for toxicity t©.dubia

Each of both isomers belongs to one of the twateliasisomers Il and IV, respectively.

Assuming a 1:1 distribution of enantiomers in taeemic mixures Il and IV, the following proportion
of the active isomers in cyfluthrin and beta-cyfiin is deducible:

Cyfluthrin consists of 19 % diastereomer Il and’22liasteromer IV and consequently of 9.5 % of
1R-cisa-cis and 11 % 1 R-transS.

Beta-cyfluthrin consists of 35 % diasteromer |l &2% diastereomer IV and consequently of 17.5 %
1R-cisa-cis and 31 % of 1 R-transs.

When assuming additive toxicity it is possible &bctlate the toxicity of cyfluthrin and beta-cytuin
based on these portions andsk.@alues of the two toxic isomers.

. 1 0. 095 011
Cyfluthrin: =
LCS0 ios o214

LCso = 0.700 pg/L

1 0175 031
LORD mane o4

beta-Cyfluthrin:

LCso= 0.319 pg/L

LES0 beta— Cvfluthrin

LES0 Cyfluthrin =0.46

Therefore, the calculated ratio is in line with #ssumed 0.42.

Acutally, the LGovalues should be compared with real measured L@ues forCeriodaphina dubia
However, no data about toxicity of beta-cyfluthiorC.dubiaare available. Endpoints found in the
ECOTOX databaseegarding toxic effects of cyfluthrin ©.dubiaare very inhomogeneous as de-
rived from studies using different water qualiti€bus, they do not provide reliable endpoints.
However, as the conditions for toxicity testing idleed in Liu et al. 2005 are assumed to be sintilar
relative toxicity of both active isomeres and capantly the LG ratio of Cylfuthrin and beta-
cyfluthrin should be reliable.

Comparing acute toxicity endpoints of cyfluthrirdameta-cyfluthrin to the marine invertebrafeser-
icamysis bahiahe assumed ratio is not fully supported. In ftot, latter [LGo (4d, beta-cyfluthrin) =
0.0022 ug/L; Machado, 1994 b, see B.9.2.3.3) ig slightly lower compared to the cyfluthrin end-
point [LCso(4d, cyfluthrin) = 0.0024; Surprentant (1987), Be®.2.3.3]. This is maybe due to defi-
ciencies in former analytical methods. In Surprefa@87) no limit of quantification is given. Howev
er, as two analytical methods were used (LSC antEGD) results from both methods could be com-
pared. Deviations from 27 % - 35 % were determihtmivever, since L& values empirically derived
for cyfluthrin and beta-cyfluthrin are within tharae order of magnitude, the assumed ratio of 8.42 i
still regarded as acceptable.

Terrestrial vertebrates (endotherms):

The toxicity of beta-cyfluthrin and cyfluthrin feerrestrial vertebrates deviates significantly from
toxicity to aquatic organisms (invertebrates, figfipreover, there is evidence that toxicity of beta

1 U.S. Environmental Protection Agency. 20XX (userent year). ECOTOX User Guide: ECOTOXi-
cology Database System. Version 4.0. Availablga:httvw.epa.gov/ecotox/
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cyfluthrin and cyfluthrin to terrestrial vertebrates is in the same range. Thus, an adjustment factor is

not applied.

Birds

The acute toxicity of cyfluthrin [LDso > 2000 mg/kg bw: Colinus virginianus: |JJJjj (1983). LDso =
170 mg/kg bw, Serinus canaria, Addy-Orduna.L (2011) see B.9.1.1.1/KIIA 8.1.1/03 and
B.9.1.1.1/KIIA 8.1.1/06, respectively] and the acute toxicity of beta-cyfluthrin [LDso > 2000 mg/kg
bw. Colinus virginianus, [JJj (1994). LDso =50 mg/kg bw., Serinus canaria. ||| 1985
B.9.1.1.1/KIIA8.1.1/01 and B.9.1.1.1/KIIA8.1.1/06] to birds is within the same range Studies about
effects on reproduction were only submitted for cyfluthrin. The lowest ecotoxicological available end-
point is consistent with the old LoEP of the first inclusion [NOEAL of 37.74 mg/kg KG/d or NOEC =

269 ppm (I <t al.. 1990)].

Mammals:

Please refer to Volume 3 CA B-6.

B.9.1

B.9.1.1

Effects on birds

A summary of all available relevant and compliant data for beta-cyfluthrin and cyfluthrin is presented
in Table B.9.1-1 to Table B.9.1-3.

Effects on birds and other terrestrial vertebrates

Table B.9.1-1: Acute toxicity of beta-cyfluthrin and cyfluthrin to birds

species LDso NOEL Reference reliability
(mg as/kg bw) (g as/kg bw)
Beta-Cyfluthrin

Bobwhite quail > 2000 2000 KIIA8.1.1/01 valid
Colinus virginianus VB-027

. 1994

M-025760-01-1

R-19071
Japanese quail > 2000 <250 KIIAS8.1.1/02 valid
Coturnix cofurnix VW-106
Jjaponica . 1955

M-053473-01-2
Gallus domesticus > 5000 > 5000 KIIA 8.1.1/08 valid

.1985. T

1019902 (FCR

4545),

13689,

M-064864-01-1
Canary bird 170 - KIIA 8.1.1/11 valid
Serinus canaria Addy-Orduna.L

2011
Shiny cowbird 2234 - KITA 8.1.1/11 valid

Molothrus bonar-
iensis

Addy-Orduna.L
2011
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Eared dove 2271 - KIIA 8.1.1/11 valid
Zenaida auriculata Addy-Orduna,L
2011
Cyfluthrin
Bobwhite quail > 2000 2000 KIIA 8.1.1/03 valid
Colinus virginianus 426
1983
M-008638-01-1
R-19070
Japanese qualil > 5000 500 KIIA 8.1.1/09 valid
Coturnix coturnix V-80518
japonica , 1980
M-030215-01-3
R-19069
Gallus domesticus | > 5000 < 3000 KIIA 8.1.1/04 not valid
, 1985
R3621,
M-039456-01-1
Gallus domesticus | > 3000 < 3000 KIIA 8.1.1/05 valid
< 5000 I 1085
R3622
M-039453-01-1
Canary bird 1002 <50%* KIIA 8.1.1/07 supporting infor-
Serinus canaria Il 1985 mation:
VK-253 regurgitation oc-
AVS 9400203 curred in every
M-030284-01-1 treatment group,
bioavailablity was
possibly increased
due to the formula-
tion with Cremo-
phor EL
Canary bird > 1258 50 KIIA 8.1.1/06 valid
Serinus canaria I 1085
VK-137
AV 94-213
M-030284-01-1
Canary bird > 2000 <125 KIIA8.1.1/10 valid, but not plau-
Serinus canaria EBBDL009 sible (comprehensi-
, | ble);
2012
M-442786-01-1
R-34708

geometric mean Lo = 2939.3 mg /kg bw;
value used in the risk assessment : Ldp(geomean canary bird) = 92.2 mg/kg bw;
with a safety factor of 1

Reasoning: The overall geomeans0 is 293.3 mg/kg bw . This value is smaller than the endpoint of thg

most sensitive speci&erinus canarig92.2 mg//kg bw).

1 according the study report the s 4500 mg/kg bw. As mortality was > 50 % at 4500 mg/kg bw, the isD> 1000
mg/kg bw (next lower dose)

2 as was formulated with Cremophor EL

3 regurgitation occured

Values inbold: Endpoints used for risk assessment
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Table B.9.1-2: Short-term toxicity of cyfluthrin to birds

Species LDs (mg as/kg | NOEL Reference reliablity
(mg as/kg bw)

Beta-Cyfluthrin

Bobwhite quail > 962.5 (corre- 192.5 (corresponds| KIIA 8.1.2/01 Mentioned in the
Colinus virginianus| sponds to 5000 ppmto 1000 ppm = 428 monograph for the
= highest test con- | lowest test concen-| | NN 1. inclusion of beta-
centration) tration) . 1983 cyfluthrin and in
M-008664-01-1 the corresponding
R-19073 list of endpoints.
supplemental
Mallard duck >567.5 367 (corresponds to KIIA 8.1.2/02 Mentioned in the
Anas platyrhynchog (corresponds to 2000 ppm = lowest| 421 monograph for the
5000 ppm = highest test concentration) | | NEGEGzG 1. inclusion of beta-
test concentration) Il 1983 cyfluthrin and in
M-030228-01-2 the corresponding
R-19072 list of endpoints

Supplemental

The studies on short-term toxicity of cyfluthrin demonstrate a low toxicity. According to the EFSA
guidance (2009), a risk assessment of short-term toxicity to birds is only required under specific cir-
cumstances. It is not required in the beta-cyfluthrin assessment because of the low acute and long-term
toxicity.

Table B.9.1-3: Long-term toxicity of cyfluthrin to birds

Species Endpoint NOEC/ NOEL/ Reference Reliability
NOAEC NOAEL
[mg as/kg | [mg as/kg
feed] bw/day]
Cyfluthrin
Bobwhite Reproduction | 1000 87.7 KIIA8.1.4/01 Mentioned in the
quail one 509 monograph for
Colinus vir- | generation, B 1084 the 1. inclusion of
ginianus 23 weeks M-030219-01-1 beta-cyfluthrin
R-19075 and in the corre-
sponding list of
endpoints
valid
Bobwhite Reproduction | 4000 321.1 KIIA8.1.4/02 Additional infor-
quail one 654 mation in regard
Colinus vir- | generation, B 1985 to egg shell
ginianus 15 weeks 2 M-030225-01-1 thickness
R-19076
Mallard duck | Reproduction | 250 23,8 KI1A8.1.4/03 supplemental
Anas one 508
platyrhynchos| generation, B 1084
24 weeks M-008671-01-1
R-19074
Mallard duck | Reproduction | 250 31.02 KIIA8.1.4/04 Not valid (not
Anas one 740 plausible)
platyrhynchos| generation, B 1086 (mentioned in the
21 weeks M-030269-01-1 monograph for
R-19077 the Ftinclusion
of beta-
cyfluthrin)
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Mallard duck | Reproduction | 250 37.74 KIIA8.1.4/05 valid
Anas one 100359 (mentioned in the
platyrhynchos| generation, , 1990 monograph for

21 weeks M-030237-01-1 the Ftinclusion

R-19078 of beta-
cyfluthrin)

1 Eggshell quality, no full one-generation
2 Calculation described in CA 9.1.1.3

Values in bold: Endpoints used for risk assessment

B.9.1.1.1 Acute oral toxicity to birds
KIIA 8.1.1/01
Author:
Title: FCR 4545 (technical grade): Acute oral toxicity to bobwhite
quail
Date: 26 October 1994
Doc ID: M-025760-01-1
Report no.: VB-027
Guidelines: U.S. EPA Pesticide Assessment Guideline, Subdivision E, § 71-1, dated
October 1982
GLP: Yes
Validity: \Valid

Deviations: No deviations to U.S. EPA guideline § 71-1 guideline.
The study is not conducted according to most recent OECD Guideline No. 223 (2010), but is consid-
ered valid to derive a Liovalue as main requirements of the OECD guideline were fulfilled and re-

sults are comprehensible.

Test material: Beta-cyfluthrin techn. (FCR 4545), purity: 98.6 %, batch no. 380466003

Test design and MethodsTo test the acute toxicity of beta-cyfluthrin technical 239, 407, 692, 1176
or 2000 mg/kg bw was administered orally to groups of five male and five female bobwhite quail.

Results: The acute oral LD50 for quail orally dosed with technical grade FCR 4545 (beta-cyfluthrin)
was greater than 2000 mg as/kg b.w. The no observed effect level (NOEL) was 2000 mg as/kg b.w.
based on the absence of any signs of toxicity at the highest dose level.

Conclusions: LD50 > 2000 mg as/kg bw

KIIA 8.1.1/02

Author:

Title: FCR 4545 Bird toxicity oral / Japanese quail (Coturnix coturnix japoniga)

Date: 22 April 1985

Doc ID: M-053473-01-2

Report no.: VW-106

Guidelines: U.S. EPA Pesticide Assessment Guideline, Subdivision E, § 71-1, dated
October 1982

GLP: Yes

Validity: valid




beta-cyfluthrin -13- 07.03.2017
Volume 3 — B.9 Ecotoxicology data

Materials/Study design:

Test compound: FCR 4545 (1)

Designation of the test sample: Batch 16002/84

Technical active ingredient

Purity: 98.5 %

Mode of administration: gelatine capsule

Fasting period prior to administration: 3 hours

Test concentration: 250 mg/kg bw; 500 mg/kg bw; 1000 mg/kg bw;
2000 mg/kg bw

Number of animals per group: 5 female and 5 male birds

Observation period: 7 days

Results:

test concentration (mg/kg bw) sublethal effects mortality

250 1 x asynchronisms 0/10

500 asynchronisms, apathy 0/10

1000 asynchronisms, apathy 1/10

2000 asynchronisms, apathy 1/10

LDso > 2000 mg/kg
NOEL < 250 mg/kg KG

Conclusion:

The study was conducted without control. However, no mortality is observed at the lowest test con-
centrations. Thus, these groups can be considered as a surrogate control group. This study is consid-
ered plausible and will be used for determing the acute toxicity endpoint.

KIIA 8.1.1/03
Author:
Title: Acute oral LBoof technical Cyfluthrin to bobwhite quail
Date: 15 August 1983
Doc ID: M-008638-01-1
Report no.: 426
Guidelines: Not reporte
GLP: no
Validity: Valid
Materials/Study design:
Test compound: FCR 1272 (1)
Designation of the test sample: Batch 1030037
Technical active ingredient
Purity: 87 %
Mode of administration: gavage
Fasting period prior to administration: 21 hours
Test concentration: control, 31.2 mg/kg bw; 62.5 mg/kg bw; 125 mg/kg bw;
250 mg/kg bw, 500 mg/kg bw, 1000 mg/kg bw,
2000 mg/kg bw
Number of animals per group: 5 female, 5 male
Observation period: 14 days

Deviations: In the study report no specific guideline is given. As the main criteria of OECD Guideline
No. 223 are met, the study is considered reliable/valid.
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Results:

test concentration (mg/kg bw) sublethal effects mortality
control - 0/10

31.2 - 0/10

62.5 - 0/10

125 - 0/10

250 - 0/10

500 - 0/10

1000 - 0/10

2000 - 0/10

The acute oral LB for quail orally dosed with technical grade FCR 1272 (cyfluthrin) was greater than
2000 mg as/kg b.w. The no observed effect level (NOEL) was 2000 mg as/kg b.w. based on the ab-
sence of any signs of toxicity at the highest dose level.

Conclusions: LDso > 2000 mg as/kg bw, NOEL = 2000 mg as/kg bw

KIIA 8.1.1/04
Author: e
Title: Acute oral toxicity (LD50) study with FCR 1272 (c.n. Cyfluthrin) vehicle:
Cremophor EL 2 percent in distilled water in the hen
Date: 31 December 1985
Doc ID: M-039456-01-1
Report no.: R3621
Guidelines: OECD Guidelines for Testing of Chemicals No. 401. "Acute Oral
Toxicity", adopted 12.5.1981
GLP: yes
Validity: not valid
Material/study design:
Test compound: FCR 1272 ()
Vehicle: Cremophor EL 2 % in destilled water
Designation of the test sample: Batch 233 590 478 (Tox 1544-00)
Technical active ingredient purity: 93.5 %
Test organisms: white Leghorn hens (laying hens), age: 12 month,
1.5-2.1 kg bw
Mode of administration: gavage
Fasting period prior to administration: 21 hours
Test concentration: 3000 mg/kg bw, 5000 mg/kg bw
Number of animals per group: 5 female
Observation period: 15 days
Results:
test concentration (mg/kg bw) sublethal effects mortality
3000 somnolence, cyanosis, emac|- 1/5
tion, exaggerating gait
5000 somnolence, ataxia, cyanosis, 1/5
emaciation

3000 mg/kg: 20 %
5000 mg/kg: 20 % (died due to malapplication)

LDso> 5000 mg as/kg bw
NOEL < 3000 mg as/kg bw
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Conclusion:

The study is classified as not valid since it was conducted without control. Moreover, only 5 birds
were within each treatment group. Mortality in each group was 1/5 and thus, more than 10 %. There-
fore, the approach to use a low-dose- treatment group as surrogate control is not applicable in this
case. The study is not used for endpoint determination.

KIIA 8.1.1/05
Author: e

Title: Acute oral toxicity (LD50) study with FCR 1272 (c.n. Cyfluthrin) vehicle:

PEG 400 in the hen

Date: 31 December 1985
Doc ID: M-039453-01-1
Report no.: R3622

Guidelines: OECD Guidelines for Testing of Chemicals No. 401. "Acute Oral

Toxicity", adopted 12.5.1981

GLP: yes

Validity: valid

Material/study design:

Test compound: FCR 1272 ()

Vehicle: PEG 450

Designation of the test sample: Batch 233 590 478 (Tox 1544-00)

Technical active ingredient purity: 93.5 %

Test organisms: white Leghorn hens (laying hens), age: 12 month,

1.5-2.1 kg bw

Mode of administration: gavage

Fasting period prior to administration: 21 hours

Test concentration: 3000 mg/kg bw, 5000 mg/kg bw

Number of animals per group: 5 female

Observation period: 15 days

Results:

test concentration (mg/kg bw) sublethal effects mortality
3000 cyanosis, emaciation 0/5

5000 somnolence, cyanosis, emacia- 3/5

tion

LDso: > 3000 mg as/kg bw

Conclusion:

The study was conducted without control. However, no mortality is observed at the lowest test con-
centrations. Thus, these groups can be considered as a surrogate control group. This study is consid-
ered plausible and will be used for determing the acute toxicity endpoint.KIIA 8.1.1/06.

KIIA 8.1.1/06
Author: [
Title: \Vogeltoxizitat oral / KanarienvogeSgérinus canarius-
Oral toxicity to birds / canary bird§Sérinus canarius
Date: 22. April 1985
Doc ID:
Report no.: AVS 9400203VK-252
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Guidelines: Not reporte

GLP: no

Validity: additional information

Material/Study design:

Test compound: FCR 1272 ()

Vehicle: Cremophor EL / deion. water

Designation of the test sample: PT. 8368046/47

Technical active ingredient purity: 95.3 %

Test organisms: canary bird §erinus canariés

Mode of administration: gavage

Fasting period prior to administration: 1 h

Test concentration: 50 mg/kg bw, 100 mg/kg bw, 200 mg/kg bw
Number of animals per group: 5 females

Observation period: 7 days

Results:

test concentration (mg/kg bw) sublethal effects mortality
50 vomiting, convulsions (2)0 0/5
100 severe vomiting, apathy 2/5
200 severe vomiting, convulsions 4/5
Conclusion:

The study was conducted without control. However, no mortality is observed at the lowest test con-
centrations, which can be handled as a surrogate test group.

However, Cremophore is known to increase the bioavailability of xenobiotics by depressing the activi-
ty of Cytochromoxidase P450 (Rao et al. 2610hus, the toxicity of cyfluthrin may also be increased

in this study. Indeed, canary birds react slightly more sensitively in the second study (mortality: 2/5 in
the 100 mg/kg group) compared to the older study on canary birds by Hermann 1979 (mortality: 0/100
in the 100 mg/kg group). Moreover, regurgitation occurred down to the lowest test concentration of 50
mg/kg bw. This was not the case for the 50 mg/kg bw group of the first study. Due to the additive
Cremophore in the second study and its effects on the bioavailability, results from this study are not
used to determine the acute regulatory endpoint. However they can be considered as additional infor-
mation supporting the results of Hermann 1979 as they are in the same range.

KIIA 8.1.1/07
Author: ]
Title: Vogeltoxizitat oral / Kanarienvoge$gerinus canarius-
Oral toxicity to birds / canary bird$érinus canarius
Date: 22.02.1979
Doc ID:
Report no.: AVS 94-213 VK 137
Guidelines: Not reporte
GLP: no
Validity: acceptable
Material/Study design:
Test compound: FCR 1272 ()
Vehicle: Aceton/Plant oil

2Z.Rao, L. Si, Y. Guan, H. Pan, J. Qiu, G. Li, Inhibitive effect of cremophor RH40 or tween 80 - based self -
microemulsiflying drug delivery system on cytochrome P450 3A enzymes in murine hepatocytes, Journal of
Huazhong University of Sc ience and Technology. Medical sciences = Hua zhong ke ji da xue xue bao. Yi xue
Ying De wen ban = Huazhong keji daxue xuebao. Yixue Yingdewen ban, 30 (2010) 562 — 568
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Designation of the test sample: Pt. 16002/78, Eg. 2/78
Technical active ingredient purity: 85 %
Test organisms: canary bird $erinus canarigs
Mode of administration: gavage
Fasting period prior to administration: 1 h
Test concentration: 50 mg/kg bw, 100 mg/kg bw, 125 mg/kg bw, 250 mg/kg bw,
500 mg/kg bw, 1000 mg/kg bw
40 femals at 1000 mg/kg bw; 20 at 500 mg/kg bw,
40 at 250 mg/kg bw, 20 at 125 mg/kg bw, 10 at 100 mg/kg bw
and 10 at 50 mg/kg bw

Number of animals per group:

Observation period: 7 days
Results:
test concentration sublethal effects mortality (n) mortality (%)
(mg/kg bw)
1000 vomiting, apathy 21/40 52,5
500 vomiting, apathy 9/20 45
250 vomiting, apathy 19/40 47,5
125 vomiting, apathy 5/20 25
100 vomiting, apathy 0/10 0
50 - 0/10 0

NOEL = 50 mg/kg bw

Conclusion:

The study was conducted without control. However, no mortality is observed at the two lowest test
concentrations. At the lowest test concentration even no adverse effects were observed. Thus, these
groups can be considered as a surrogate control group. This study is considered plausible and will be
used for determing the acute toxicity endpoint.

According the EFSA Guidance Document 2009 part 2.1., in absence of information on the amount of
regurgitated material, the lowest overall NOEL must be used for the risk assessment. Therefore, the
endpoint from this study is the NOEL = 50 mg as/L.

KIIA 8.1.1/08

Author:

Title: FCR 4545 techn. - Study for acute oral toxicity to the chicken (gallus do-
mesticus)

Date: 06 August 1985

Doc ID: M-064864-01-1

Report no.: 13689

Guidelines: OECD Guidelines for Testing of Chemicals No. 401. "Acute Oral
Toxicity", adopted 12.5.1981

GLP: no

Validity: valid

A study for acute oral toxicity to the chicken was conducted with the insecticidal active ingredient
FCR 4545 (beta-cyfluthrin).

It conformed generally to the relevant OECD guidelines and principles.

Methods/study design:

Test organisms: white Leghorn hens (laying hens) from br . The ani-
mals were about seven to ten months old, with body weights of approx. 1.4 kg to 2.1 kg

Test substanceFCR 4545 was formulated with Cremophor EL in demineralised water
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(2 % v/v), and orally administered to the unfasted animals, once by stomach tube. The volume admin-
istered was 20 ml/kg body weight.

The observation period lasted 21 days.

Test compound: FCR 4545 (beta-Cyfluthrin

Vehicle: with Cremophor EL in demineralised water (2 % v/v)

Designation of the test sample: Batch 16002/84)

Technical active ingredient purity: 98.5 %

Test organisms: white Leghorn hens (laying hens), age: 10 month,
1.4 -2.1 kg bw

Mode of administration: gavage

Fasting period prior to administration: not fasted

Test concentration: 5000 mg/kg bw

Number of animals per group: 5

Observation period: 21 days

Results:

LDs oral chicken: > 5000 mg/kg body weight

The administered dose was tolerated without signs.

There were no indications of specific organotoxic or delayed effects.

The study for acute oral toxicity therefore shows that FCR 4545 is to be seen as not toxic to the chick-
en.

Conclusion:

The study was conducted without control and, only 5 birds were tested at a limit dose of 5000 mg/kg.
However, as no signs of toxicity occurred, this study is considered plausible and will be used for de-
terming the acute toxicity endpoint.

KIIA 8.1.1/09
Author:
Title: FCR 1272 - Acute oral toxicity to quails
Date: 06 August 1985
Doc ID: M-030215-01-3
Report no.: \V-80518
Guidelines: Not reporte
GLP: no
Validity: valid
Material/Study design:
Test compound: FCR 1272 ()
Vehicle: Lutrol PEG 400 (5 -25 %)
Designation of the test sample: Batch 16001/79
Technical active ingredient purity: no information
Test organisms: Japanese quaiCEturnix coturnix japonicg bodyweigt:
approx. 140 g
Mode of administration: gavage
Fasting period prior to administration: no information
Test concentration: 500mg/kg bw, 1000 mg/kg bw, 5000 mg/kg bw
Number of animals per group: 10 males, 10 females

Observation period: 14 days
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Results:

Mortality:

males

500 mg/kg bw: 0 %
1000 mg/kg bw: 0 %
5000 mg/kg bw: 10 %

Females

500 mg/kg bw: 0 %
1000 mg/kg bw: 0 %
5000 mg/kg bw: 20 %

LDso > 5000 mg/kg bw

test concentration (mg/kg sublethal effects mortality
bw)
500 0/20 0/10
1000 6/20: apathy, ungroomed plum- 0/10
age, sedation
5000 7/10: apathy, ungroomed plum-  3/20 (1 male, 1 female)
age, sedation nr

LDso > 5000 mg/kg bw
NOEL =500 mg/kg bw

Conclusion:
However, no mortality is observed at the lowest test concentrations. Thus, these groups can be consid-

ered as a surrogate control group. This study is considered plausible and will be used for determing
the acute toxicity endpoint.

KI11A8.1.1/10 (newly submitted with renewal dossier)

Author: ]

Title: Toxicity of Cyfluthrin Technical During an Acute Oral kb
with the Canary$erinus canari

Date: 03 December 2012

Doc ID:

Report no.: EBBDL009

Edition no.: M-442786-01-1 (R-34708)

Guidelines: OPPTS 850.2100

GLP: yes

Validity: \Valid, but not plausible

Deviations: none

Test material: Cyfluthrin techn., purity: 87 %, batch no. 1030037

Test design and Methods: To test the acute toxicity of cyfluthrin technical 31.2, 62.5, 125, 250, 500,
1000 or 2000 mg/kg bw was administered oraly to groups of five male and five female bobwhite quail.

MATERIALS
1. Test material:
Test item: Cyfluthrin technical
Description: Brown, Viscous, Crystalline
Lot/Batch #: EBCTFK103

Purity: 94.04 %
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2. Test organism:

Species: Adult canarieSérinus canarin

Body weight of the animals:  body weights ranged from 19.2 to 23.5 g

Source:

Diet/Food: Zupreme Maintenance Natural parakeet/canary/finch diet
Acclimation period: 8 weeks

3. Environmental conditions:

Temperature: Average: 25 °C

Photoperiod: 16 hours dark, 8 hours light

STUDY DESIGN AND METHODS

1. Experimental conditions

Adult canary were orally dosed with cyfluthrin technical based on body weight at dose levels of: 0
(control), 125, 250, 500, 1000, and 2000 mg as/kg body weight. Ten birds per dose level (five
males and five females) were randomised by body weight into each treatment level on experimental
Day 0. Birds were capsule dosed on Day 0 and subsequently monitored for 14 days. All feed and
water were provided ad libiturddult body weights were measured on experimental Day 0, Day 7,
and Day 14. Feed consumption and clinical observations occurred daily.

2. Observations

The birds were observed twice daily (once on weekends/holidays and at study termination) during
the treatment period for any mortalities and to detect any overt signs of toxicity or other clinical
signs. The birds were observed three times on Day 0 following compound administration which
occurred at approximately one, two, and three hours post-dosing. The study was terminated 14 days
following exposure as no mortality occurred during the last three days of the 14-day observation
period and no symptoms of toxicity were apparent on Day 14

3. Statistical calculations

All means and standard deviations were calculated using Excel therefore manual calculations may
slightly differ. Normality and homogeneity of variance of the data were tested using the Chi-Square
test @ = 0.01) and the Levene’s test£ 0.05), respectively. All data were normally distributed and

the variances were homogenous so the data were subjected to parametric analyses. Parametric
procedures involved subjecting individual body weight, body weight change, and feed consumption
data to a standard one-way analysis of variance (ANOVA) followed by a means comparison using a
one-tailed Dunnett’s test or Bonferroni t-test (when sample sizes varied between gro@B5a

for both tests), where the means of the dose groups were compared to control means. All data in this
report were analysed using parametric statistics. The statistical analyses on individual body weight,
body weight change, and feed consumption data were conducted using TOXSTAT software.

RESULTS AND DISCUSSION

A. FINDINGS

The acute oral LBfor cyfluthrin technical in canary was >2000 mg as/kg body weight.

Based on all parameters measured, the No Observed Adverse Effect Concentration (NOAEC) was

< 125 mg as/kg body weight and the Lowest Observed Adverse Effect Concentration (LOAEC) was
125 mg as/kg body weight.

B. OBSERVATIONS

Bird Mortality

The number of bird moralities during the study were: control (0), 125 (1), 250 (1), 500 (1), 1000 (1),
and 2000 (1) mg as/kg body weight. Thesh®as not calculated due to no treatment level having >10

% mortality.

Body Weight Change

Mean body weight changes for the periods of Day 0 to 7, Day 0 to 14, and Day 7 to 14 were subjected
to hypotheses testing by sex and treatment group. Male body weight change was significantly different
for Day 0O to 7 at the 1000 and 2000 mg/kg bw levels. Female body weight change was significantly
different for Day 0 to 7 at the 250, 1000, and 2000 mg/kg bw levels. These effects were transient as no
statistically significant body weight change occurred for any treatment level during the Day 0 to 14 or
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Day 7 to 14 time-points.

Feed Consumption

Mean feed consumption change for Day 0 to 7, Day D4, and Day 7 to 14 was subjected to hypoth-
eses testing by treatment group and sex. All feadumption data were normally distributed and
variances were homogenous therefore parametristgtat procedures were conducted with a Dun-
nett's test or Bonferroni t-test. Overall, male d@chale feed consumption data were similar between
the control and all treatment groups.

Other sublethal effects

Ataxia (loss of muscular coordination) was obserivetthe 125 mg ai’kg body weight treatment group.
Ataxia and hypo-reactivity (lethargy) was obserirethe 250 and 2000 mg ai/kg body weight treat-
ment groups. Ataxia, hypo- reactivity, and fluffiecithers was observed in the 500 mg ai/kg body
weight treatment group. Ataxia, hypo-reactivitydammobility were observed in the 1000 mg ai/kg
body weight treatment group.

CONCLUSION

The acute oral LDsofor cyfluthrin technical in canary was >2000 mg a%g body weight.
Based on all parameters measured, the No Observediverse Effect Level (NOAEL) was < 125
mg as/kg body weight.

1 of 10 birds of every treatment group died shaafter administration. Moreover, the intensity of
sublethal effects increased with rising applicatomounts of beta-cyfluthrin.

However, the exposure to beta-cyfluthrin is pogsibtuced or highly variable when administered in
capsules. The active substance is always admiedstiato the birds’ crop. Due to their high lipoptl

ity, pyrethroids might be easily absorbed via mscmembrans. A comparatively high absorption rate
of pyrethroids via the whole intestinal tract indsi was shown by Edwards et al. (1986). Thus, when
giving the substance directly into the birds’ cthp absorption via the mucous membrane of the crop
and the subsequent transport into the blood mighyuicker as well as higher than when administered
encapsulated. Finch birds (canary birds) have guiigll crops and the amounts of liquid is less than
e.g. in game birds and ducks. As sufficient ligeidecessary to resolve the gelatine capsules thes
gelatine capsules possibly remain intact when pgdbkie crop. As a consequence, the exposure to
membranes in the crop might be reduced. Theretfloeesffect observed in this study are less pro-
nounced due to kind of exposure.

KIIA8.1.1/11 (new study, open access literature)

Author: IAddy-Orduna,L.; Zaccagnini, M-E.; Canavelli, S.Blineau; P.

Title: Formulated Beta-cyfluthri&Shows Wide Divergence in Toxicity among E
Species

Date: 21.January.2011

Doc ID: -

Source: J. Toxicol., pp. 803451, 10 pp

Guidelines: Draft Guideline OECD 223

GLP: publication

Validity: valid, reliable

Materials and Methods:

Site and General Conditions of Study

The study was carried out in the research faalitiethe INTA (Instituto Nacional de Tecnologia Ag-
ropecuaria) at the Parana Agricultural Experime8tation (31°5%3’S, 60°3219"W). The study was
carried out in an aviary of 20 x 1), including an acclimation area with 6 groups ehg (each 3 x 2

x 3m) and 24 individual test cages (each 0.5 x 0.5%x. The photoperiod and the average temper-
ature of the testing room during the dosing wecended (Table 9.1-6). The ventilation was con-
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trolled so as to maintain the indoor conditionseshperature and humidity within outdoor environ-
mental ranges.

Selection, Capture, and Housing of Birds

The wild birds, shiny cowbirds, and eared dovesveetected based on their large numbers in sur-
rounding fields, which assured their availabilipundance, and capture success. Shiny cowbirds were
captured with mist-nets and eared doves with baaist Captive bred canaries were used. Healthy
adult birds were weighted and grouped by sex bdfeneg acclimated to experimental conditions for
at least 14 days. At least three hfperches were placed in each pen. Shiny cowbiete fed insec-
tivore certified commercial food, eared doves wafered a mix of wheat and sunflower seeds, and
canaries, a commercial seed mix and ground egdleBatvater for human consumption was offered
ad libitumto all species. Because of the absence of a tatestianimal care committee at INTA or at
the local university (Universidad Nacional del Lt#f) which provided academic supervision of this
research, guidelines of the Denver Wildlife Resea&enter of the US Department of Agriculture
were followed for the capturing, transportationysing, care, euthanasia, and necropsy of the hirds,
addition to other procedures of the study.

Chemical and Dose

To obtain the test doses (mg beta-cyfluthrin/kgybedight), we used a commercial formulation
(Bulldock of Bayer CropScience), a suspension ab§2s/100nL of unreported inert ingredients.
We assumed label concentration was correctly redahd administered to birds the necessary vol-
ume of formulated product corresponding to the iregudose of beta-cyfluthrin. Because wild birds
are exposed to formulated products, we opted tahedormulation without an additional vehicle
where possible and with distilled water as a ditdenseveral doses for canaries (see dilutiorigén
footnotes of Table B.9.1.6).

Doses were calculated according to standard easdfibn each stage of the approximate D-optimal
design, in milligrams of as per kilogram of bodyigi¢, as shown in Table 9.1-6. The dosing volumes
were calculated based on individual body weightasuesd within 12 hours of dosing (Table
B.9.1-4). To prevent regurgitation, the higher desleimes (>0.1ML for canaries, >0.4&L for

shiny cowbirds, and >110L for eared doves) were split and administeregpiho four aliquots sepa-
rated by 15 minutes. This split administration ofes took place for all species in the limit tesg
canary in the first stage of the full test andshihy cowbirds and eared doves in all stages ofuthe
test (Table B.9.1-4). Dose volumes never excee@adlLlkg bw(body weight) in canaries,
27mL/kgbw in shiny cowbirds, and 26L/kg bw in eared doves. The formulated test chahwas
given by gavage. The catheter was lubricated wikeline to diminish possible discomfort when
introduced. Individuals that regurgitated part bofa dose and who survived the dose were substi-
tuted for others due to the fact that regurgitatiwdifies the dose and prevents the correct apmaxi
tion of the LDy. Forty-six percent of shiny cowbirds, 33 % of eadeves and 16 % of canaries re-
gurgitated, despite being fasted before the dose.
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Table B.9.1-4: Dosing volumes (mL) and number of muots separately administered (in brackets).

Individual 1 2 3 4 5 6 7 8 9 10
Limit test
. 0.33 0.33 0.30 0.32 0.28
Canaries

2] (2] (2] (2] 2]
Shiny cow- 0.85 1.00 0.75 0.80 0.9
birds [3] (3] (3] (3] [3]
1.97 213 186 226 1.79
[3] (3] (3] (3] [3]

Eared doves

1st stage of the full test
0.12 013 0.16 0.24

Canaries
W oW W [
2nd stage of the full test
Canaries 0.08 0.08 0.12 0.16 0.10 0.13 0.14 0.09 0.11 0.15 [1]
R R R R R R ¢ I R 1 :
Shiny cow- 0.31 0.36 0.48 0.5 0.68 0.67 0.81 0.82
. 154 1.34 [4
birds 2 @& @& B B B B @3 4] [4]
0.81 0.83 0.87 1.35 1.46 1.39 2.34 1.94 2.20
E dd 3.09[3
areddoves o1" 2l @ @ @& @& B B [ (3]
3rd stage of full test
Canaries 0.12 0.10 0.10 0.10 0.09 0.13 0.13 0.13 0.14 0.16 [1]
T R N € RN ) R Y £ YV R 1 :
Shiny cow- 0.45 0.45 0.44 0.35 0.35 1.26 1.00 1.00 1.03 1.07 [3]
birds 2 @2 @& & @ B B @B B3 :
Eared doves 1.44 1.24 1.42 1.02 1.24 2.88 2.77 2.66 3.09 2.09 [3]

(2] (2] (2] (2] (2] (3] (3] (3] (3]
3rd stage of the full test (2)

011 013 011 013 010 011 0.1
[1] (1] (1] (1] [1] [1] [1]

Canaries 0.09 [1]

Procedure

Acute oral toxicity tests were carried out followidraft Guideline 223 of the Organisation for Eco-
nomic Cooperation and Development. This procedunenmses the number of birds used and has
extensive statistical validation.

First, five individuals of each species were trdatith a limit dose of 200tg/kg of test chemical.
Following any mortality at this limit dose, lsbwere estimated in sequential stages with the appro
mate D-optimal design (full tesfigure B.9.1-1). In canaries, the first stage of the full tesswarried
out to confirm and improve the initial estimatetlodé canary Ll (250mg/kg, based on the aforemen-
tioned literature value and the result of a liragt). An additional stage was added to obtain atgre
level of precision.

Birds were randomly assigned to each test and aleserved for 14 days after the dose. Mortality,
clinical symptoms, change in weight between tharbegg and the end of the study, regurgitations,
time to death (in hours), and recovery were reahrde

Both test and control animals were examined byopesyr to determine macroscopic differences. The
size, position and appearance of all organs antuthg.i. tract were examined. Also, livers andahs
were weighed and their relative weights calculgigdin order to detect any pathology associated
with any loss or increase in mass of these ordagigzaomegaly, necrosis, hypertrophy, etc.).
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Limit test

Drcaths

Otol —— LDsp = 2000 mg/kg

5 individual

2000 mg/kg 2to4 —> LDsg from table — To 2nd stage full test
All —> LDsp < 2000mg/kg — To lst stage full test
Full test
Ist stage:

4 individual
—— LDksg of st stage, from standard table

Determination of dose range  —— 4 doses

2nd stage:

}Il::‘{:c:‘rli::;:uticm of Lisy walue —_— 10 ]itl;?ji:::;ml — LDsg of 2nd stage, by probit from SAS

3rd stage:

il::‘::;]in""iun of confidence — 10 ;nii,:i::u“l — Last LDsg, by probit from SAS
Figure B.9.1-1: Diagram of methodology used

Statistical Analysis

We fit a probit model to the combined data fromsédiges (STAT-SAS 6.1) to obtain the f@sti-
mates, confidence intervals confidences and slopdese-response curves. Both the initial and final
body weights and the relative weights of heartslaeas were compared by one-way ANOVA using
SPSS v.10 for Windows.

Results

3.1. Limit Tests

Initial LD g estimates obtained for the limit tests were 22¢4jfkg for both shiny cowbirds and eared
doves because 40 % of individuals died in bothigge8y contrast, all treated canaries died, and it
was, therefore, impossible to obtain an initialmreate of LDso with the limit test (Table 9.1-5).

Individual 1 2 3 4 5 T(°C) P

Canaries X X X X X 226 12.7
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Shinycowbirds & O O X X 129 11.3
Eared doves O DX X O 197 11.0

X: death; O: survivalirecovered from convulsions; T: environmental aver@gnperature during dosing; P: photoperiod, in
hours of light.

Table 9.1-5: Mortality with 200fhg/kg of test substance (limit test).

3.2. Full Test

With canaries, the LE) values estimated at each sequential stage wergd®, 110ng/kg and
170mg/kg, respectively. During the additional stagmilar to the third stage, performed in order to
decrease the confidence intervals of thed\[two of four individuals that received the highdese
regurgitated, and, for this reason, they were mdtided in the results. For shiny cowbirds andeare
doves, although the doses administered in the destage were the same because of similar results in
the limit test, the mortality was different (Tal8e9.1-6). The LI3o estimates after the second stage
were 1589ng/kg and 2338.6g/kg for shiny cowbirds and eared doves, respelgtil he final LQxo
estimates, obtained by fitting a probit model te dombined data of all stages for each species were
170 + 41mg/kg for canaries, 2234 + 54dg/kg for shiny cowbirds, and 2271 + 43@/kg for eared
doves. The dose-response curves are shown ingire fibelow:

110

100 — 5

90

80

70 4

60

Mortality (%)

P
* »/‘

)
o *
0 -‘ ; :—‘.""‘
0

500 1000 1500 2000 2500 3000 3500
Doses (mg/kg)
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Clinical signs included ruffled appearance, salva{evidenced by constant deglutition movements
and head shaking), decreased activity, prostrapanting, labored breathing, body tremor, balance
loss and/or convulsions. Signs appeared shortly dfising and lasted from a few minutes to a few
hours. There were doses that did not produce elisigns and others that allowed recuperation of
individuals with signs of intoxication, includingevulsions (Table 9.1-5 and Table B.9.1-6). All re-
cuperations were within the first 24 hours after dosage. Predose and 14-day postdose weights are
given in Table B.9.1-7. There were no significdifiterences between the body weights of the survi-
vors before dosing and 14 days after the dose péxoecanaries in the third stage of the full test
where 14-day postdose weights were higher tharopeedeights (). Maximum time to death was 1.75
hours in canaries, 3 hours in eared doves, andi&s o shiny cowbirds. Only canaries showed a ten-
dency toward a shorter time to death with increadiose.
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Table B.9.1-6: Mortality in full test

Individual 1 2 3 4 5 6 7 8 9 10 T(°C) P

1st stage

Dose (mg/kg)  35% 130.2 479.9 1767.8

Canaries (e X X X 24.2 12.7
2nd stage

Dose (mg/kg) 23D 29.5P 37.4p 475 60.2¢ 76.4° 79.0° 123.C¢  156.1° 198.C¢

Canaries o~ o* o* o* (@] (@] (0] X X X 25.8 12.8
Dose (mg/kg) 769.6 976.5 1065.7 1254.1 1475.7 ©B7362043.5 2404.8 2829.8 3330.0

Shiny cowbirds  O* o* 0o X (0] @] X X X X 15.1 11.0
Eared doves o= O* (@] (0] (0] X (e} X (@] X 19.9 11.3
3rd stage

Dose (mg/kg) 68.3 68.3 68.3¢ 68.3¢ 68.3¢ 177.2 177.2 177.2 177.%

Canaries (e} (@] (@] (@] (e} (@] (@] X (0] (0] 22.6 12.8
Dose (mg/kg) 985.5 985.5 985.5 985.5 985.5 2558.9588 2558.9 2558.9 2558.9

Shiny cowbirds O 0 0 0 o] 0 X of X 0 27.4  11.2
Dose (mg/kg) 1451.0 1451.0 1451.0 1451.0 1451.0 0833 3330.0 3330.0 3330.0 3330.0

Eared doves 0] O (@) O (@] X X X X X 215 12.0

3rd stage (2)

Dose (mg/kg) 1055 105.5° 1055 2739 2739 2739 2739 2739
Canaries (0] (0] @] (0] _ X _ X 19.9 12.9

07.03.2017

Dilutions?0.04 0.05 €0.1,90.15¢0.2/0.490.5 *without clinical signs of intoxication; X: débg O: survival;frecovered from convulsions;T : environmen-

tal average temperature during dosing;P : photogein hours of light
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Table B.9.1-7: Body weights (+£0.0§ for canaries, +0.1g for shiny cowbirds and eared doves) - weights
are given as predose weight—14-day postdose weight

Test Individual Canaries Shiny cowbirds  Eared doves
1 53.0-47.4 118.0-128.0
2 62.2-54.2 127.5-126.0
Limit test 3 46.8-39.6
4
5 107.2-112.0
1 17.40-21.00
1st stage of the full test 2
4
1 22.75-21.95 50.0-57.0 131.6-130.0
2 17.85-19.85 46.0-56.5 105.9-115.0
3 20.30-23.55 56.1-61.0 101.5-100.0
4 21.40-24.60 134.5-122.0
5 20.15-21.00 57.6-57.8 124.0-122.0
2nd stage of the full test 6 2055-21.10 48.0-52.8
7 18.65-21.10 143.0-133.3
8
9 97.0-98.0
10
1 21.60-22.35 57.2-52.5 124.0-128.0
2 17.90-23.35 57.0-52.0 107.0-110.0
3 18.60-21.00 56.2-54.0 122.0-123.0
4 18.60-22.10 45.0-44.0 88.0-116.0
5 17.10-18.85 44.7-45.0 107.0-106.0
3rd stage of full test 6 17.85-18.60 61.5-55.0
7 18.25-20.80
8 49.0-46.0
9 20.35-27.35
10 22.10-23.10 52.4-50.0
1 19.95-23.35
2 22.95-24.60
3 20.40-23.00
3rd stage of the full test (2) 4 23.40-23.60
6
8

All birds that died presented stiffness of fore @agk limbs. We observed a white thick liquid ift di
ferent sections of the g.i. tract, attributabléhe insecticide formulation. Macroscopic differesice
among organs of treated and control individualsawest detected. Relative weights of heart and liver
(and) did not vary either (in all cases).

Conclusion:
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LDso for canaries = 170 mg as/kg bw
LDso for shiny cowbirds = 2234 mg as /kg bw
LDy for eared doves = 2271 mg as/’kg bw

Based on information provided by the published article the study is considered valid and plausible.
The possible influence of other ingredients in the formulation was discussed in the publication. It is
argued that the relative lack of toxicity in the other two species (with LDso values similar to those ob-
tained in quail with the active ingredient alone) suggests that differences in the sensitivity are due to
the pyrethroid an not to the inerts included in the formulated material.

Discussion on discrepancies between the outcome of the different acute toxicity studies on ca-
nary birds:

Comparing the determined LD50 values from studies on canary birds, strong discrepancies become
obvious. | 1979 and ] 1985 concluded LDso values of > 125 mg/kg and 100 mg/kg.

The latter study was conducted with Cremophore. It is known to increase the bioavailability of xeno-
biotics by depressing the activity of Cytochromoxidase P450 (Rao et al. 2010)*. Thus. the toxicity of
beta-cyfluthrin may also be increased in this study. Indeed, canary birds react slightly more sensitively
in the second study (mortality: 2/5 in the 100 mg/kg group) compared to the first study (mortality:
0/100 in the 100 mg/kg group). Moreover, in the second study, regurgitation occurred down to the
lowest test concentration of 50 mg/kg bw. This was not the case for the 50 mg/kg bw group of the first
study. Due to the additive Cremophore in the second study and its effects on the bioavailability, results
from this study are not used to determine the acute regulatory endpoint. However they can be consid-
ered as additional information supporting the results of | i 1979 as they are in the same range.
According the EFSA Guidance Document 2009 part 2.1., in absence of information on the amount of
regurgitated material, the lowest overall NOEL must be used for the risk assessment. Thus, the end-
point from the study Hermann 1979 is NOEL = 50 mg as/L.

The new study on canary birds conducted with cyfluthrin
results from |l 1979 and the supporting study , 1985).
The concluded LDsp is > 2000 mg/kg bw, although the NOEL concering sublethal effects and mortal-
ity is < 125 mg/kg bw. 1 of 10 birds of every treatment group died shortly after administration. How-
ever, the intensity sublethal effects increased with rising applied amounts of beta-cyfluthrin.

2012) contradicts the

The big difference (factor 40) between endpoints of both studies on the same species can’t be ex-
plained by intra species deviation. Therefore, either the high or the low endpoint is questionable.

The high sensitivity of canary birds as an outcome of |Jiij (1979) and the supporting study i}
(1985) was also observed in the published study Addy-Orduna (2011). This study was conducted with
the beta-cyfluthrin formulation Bulldock 125 SC on three bird species (canary birds Serinus canaries,
shiny cowbirds Molothrus bonareinsis and eared dove Zenaida auriculata) according to the draft
OECD Guideline 223. Based on information provided by the published article the study is considered
valid and plausible. A LDso of 170 mg/kg bw was determined. The possible influence of other ingredi-
ents in the formulation was discussed in the publication. It is argued that the relative lack of toxicity in
the other two species (with LDso values similar to those obtained in quail with the active ingredient
alone) suggests that differences in the sensitivity are due to the pyrethroid an not to the inerts included
in the formulated material.

Discrepancies between results from the study by (1979) supported by [Jij (1985) and con-
firmed by Addy-Orduna (2011) and (2012) may be caused in the different way of

3Z.Rao. L. Si. Y. Guan, H. Pan, J. Qiu, G. Li. Inhibitive effect of cremophor RH40 or tween 80 - based self -
microemulsiflying drug delivery system on cytochrome P450 3A enzymes in murine hepatocytes, Journal of
Huazhong University of Sc ience and Technology. Medical sciences = Hua zhong ke ji da xue xue bao. Yi xue
Ying De wen ban = Huazhong keji daxue xuebao. Yixue Yingdewen ban, 30 (2010) 562 — 568
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administration. Whereas the test substan | i} ¢ ] (1985) and Addy-Orduna (2011)
was applied by gavage, it was given in a gelatine capsule in the st | | ]I (2012).

Both types of application are acceptable according to OECD guideline 223. However, the exposure to
beta-cyfluthrin is possibly reduced or highly variable when administered in capsules. The active sub-
stance capsuled or not is given into the birds’ crop. Due to their high lipophilicity, pyrethroids might

be easily absorbed via mucous membrans. A comparatively high absorption rate of pyrethroids via the
whole intestinal tract in birds was shown|jjj ]l (1986). Thus, when giving the substance

directly into the birds’ crop the absorption via the mucous membrane of the crop and the subsequent
transport into the blood may be quicker as well as higher than when applied encapsulated. Finch birds
(canary birds) have quite small crops and the amounts of liquid that is necessary to resolve the gelatine
capsules are less than e.g. in game birds and ducks. Thus, gelatine capsules remain more or less intact
when passing the crop; the exposure to membranes in the crop is reduced.

Thus, especially for lipophilic substances and their administration to small finch birds, applications via
capsules might be not appropriate to gain reliable toxicity results.

Conclusion Results about morality {jjj| | | B (2012) are not plausible in the context of all
available toxicity studies on canary birds conducted with cyfluthrin or (beta-) cyfluthrin formulations.
The big deviations (factor 12- 40) cannot be explained by intra-species variations.

I (2013) applied the substance within a gelatine capsule. In the other three studies, the
substance was directly given into the crop by gavage. Due to the high lipophilicity of cyfluthrin and
beta-cyfluthrin it might be assumed that high proportions of the substances are already absorbed in the
crop if applied directly. Due to comparatively low amounts of liquid in the crop of finch birds, the
gelatine capsule remains probably more or less intact. Thus, the exposure to crop membranes is re-
duced. Consequently, result (2012) do not deliver reliable endpoints concerning
mortality and can’t be used to deduce the regulatory endpoint for acute toxicity to birds.

The geometric mean between the NOE 1979 and Addy-Orduna (2011) is used for de-
terming the LI, for canary birds. Geomean LD50 =92 mg/kg bw.

B.9.1.1.2 Short-term dietary toxicity to birds

Under Regulation 1107/2009 as well as in the current guidance document on Risk Assessment for
Birds and Mammals (EFSA 2009) short-term toxicity data for birds are not required. However, old
studies with cyfluthrin conducted with bobwhite quijjj|| | | . 1°83) and with mallard

duck | 1983) are available and were used for Annex | inclusion of beta-cyfluthrin.
The studies are regarded to be valid and appropriate for the Renewal of Approval of beta-cyfluthrin.
The relevant endpoints are summarised in Table B.8.1-2.

KIIA 8.1.2/01
Author:
Title: Acute dietary LGoof Cyfluthrin technical to bobwhite quail
Date: 18 August 1983
Doc ID:
Report no.: 428
Edition no.: M-008664-01-1 (R-19073)
Guidelines: OECD Guideline No. 205 and US-EPA FIFRA § 71-2 guideline
GLP: no
Validity: Not valid / supplement

Deviations: The study report is only a summary, no raw data are available (e.g. data about as concen-
tration in feed) plausible in regard to effects

Material: Cyfluthrin techn., purity: 87 %, batch no. 1030037

Results and DiscussionThe dietary L& and the lowest lethal concentration of cyfluthrin technical

to bobwhite quail were greater than 5000 mg as/kg diet.
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The NOEC was 1000 mg as/kg diet.
Conclusion: supplemental data

KIIA 8.1.2/02

Author:
Title: Acute dietary LC50 of Cyfluthrin technical to mallard ducks
Date: 11 August 1983

[Doc ID: M-030228-01-2

[Report no.: 421
Guidelines: OECD Guideline No. 205 and US-EPA FIFRA § 71-2 guideline
GLP: no

Validity: Not valid / supplemental

Deviations: The study report is only a summary, no raw data are available (e.g. data about as concen-
tration in feed) plausible in regard to effects

Materials: Cyfluthrin techn., purity: 87 %, batch no. 1030037

Study design and methods: Test diets containing 0, 2000 or 5000 mg as/kg diet cyfluthrin technical
as were fed to the adults for 5 days.

Results and Discussion: The dietary LCsp of cyfluthrin technical to mallard duck was greater than
5000 mg as/kg diet and the lowest lethal concentration was 5000 mg as/kg diet.

The NOEC was 2000 mg as/kg diet.

Conclusion: supplemental data

Conversion of avian dietary study results from feed concentration to daily dose

Results of avian short-term dietary studies have been converted to daily dose (mg/kg bw) as recom-
mended in 'Guidance of EFSA, Risk Assessment for Birds and Mammals', European Food Safety Au-
thority (EFSA), Parma, Italy, EFSA Journal 2009: 7(12):1438. A summary of the daily dose for each
treatment level for the two short-term dietary exposure dietary studies with cyfluthrin is depicted be-
low.

The daily dose for birds in each treatment group of each test, expressed as test substance (TS) intake,
was calculated by treatment group using the following formula:

Test substance intake (mg TS/g bw/day) = (Consumptionmean X CONCFeed) / BWmean

Consumptionmeas— Group Mean Feed Consumption (g/bird/day)

Concreeq = Concentration (mg TS/kg feed):

BWmear= Group Mean Body Weight for Start of Treatment and Exposure Termination (g)

The values used in the calculations and the daily dose values are presented in the tables below.

Dietary Dose Level Group Mean Feed Group Mean Body Daily Dose
(g as/ Consumption Weight (mg as/kg bw/day)
| kg feed) (g/bird/day) ()

Bobwhite quail dietary study (days 0 and 5)

Control 8.6 40! 0

1000 7.7 40! 192.5

5000 7.7 40! 962.5
Mallard duck dietary study (days 0 and 5)

Control 68.5 2412 0

2000 49.1 2632 373.4

5000 31.1 2742 567.5

1estimated mean weight

2based on information described in the appendix of the study (derived from the raw data)

B.9.1.1.3

Sub-chronic toxicity and reproduction to birds

Annex I inclusion of beta-cyfluthrin is based on studies with cyfluthrin. The possible effect of long-
term (15 to 24 weeks) uptake on the reproduction of birds was assessed. Studies were performed with

the mallard duck (. 1984 . 1°%6: I 19°0) and with the bobwhite quail
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, 1984l . 1985). The studies are regarded to be valid and appropriate for the Renewal
of Approval of beta-cyfluthrin. A short summary of the studies is given below.

Long-term/reproduction studies with bobwhite guail

KI1A8.1.4/01
Author:
Title: Effect of Cyfluthrin (Baythroid technical) on bobwhite quail reproduction
Date: 9 August 1984
Doc ID: M-030219-01-1
Report no.: 509
Guidelines: US-EPA FIFRA § 71-3 guideline
GLP: yes
Validity: valid

Deviations None, study is valid according to OECD Guideline No. 206

Material: Cyfluthrin technical, purity: 90.5 %, batch no. 3-03-0143 (reference #83-R-132-91)

Test design and MethodsOne-generation study. Test diets containing 0, 250, 1000 or 4000 mg as/kg
diet Cyfluthrin technical as were fed to the adults for 23 weeks.

Results and DiscussioniNo clinical signs of intoxication were observed. One control and two birds in
the top dose of 4000 mg as/kg diet died during the study. However, it was reported that this was not
related to the compound. In the 4000 mg as/kg diet group, threshold effects were observed on adult
male body weight (no effects on females), eggs laid and hatching percentages. Accordingly, the no
observed effect concentration (NOEC) was 1000 mg as/kg diet. Significant effects on egg shell thick-
ness were seen in all treatment groups. However, the reduction was more over time than related to
concentration and was also seen in the control group. Therefore, the effects were not attributed to the
treatment. It was claimed that the values were well within the range published in OECD Guideline 8,
Avian Reproduction Test. 1982.

Possible effects on eggshell were investigated further in the following study.

Conclusion: NOEC = 1000 mg as/kg diet; NOEL = 87.7 mg/kg bw/d

KI1A8.1.4/02
Author:
Title: Effects of Cyfluthrin (Baythroid technical) on bobwhite quail eggshells
Date: 7 August 1985
Doc ID:
Report no.: 654
Edition no.: M-030225-01-1 (R-19076)
Guidelines: US-EPA FIFRA § 71-3 guideline
GLP: yes
Validity: Additional information

Deviations: The study design was limited to determine effects on eggshell thickness. The study is
supplemental to the study || I (1984, report no. 509).

Material: Cyfluthrin techn., purity: 90.5 %, batch no. 3-03-0143 (reference #83-R-132-91)

Test design and Methods: One-generation study. Test diets containing 0, 10, 45, 200, 900 or 4000 mg
as/kg diet cyfluthrin technical were fed to the adults for 15 weeks. The study design was limited to
determine effects on eggshell thickness. Effects on the no. of fertile eggs, viable 3-week embryos
hatchling success, no. of hatchlings, no. 14 day old survivors, and hatch as well as survivors weight
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were not examined.

Results and DiscussioniNo clinical sign of intoxication were observed. Two birds at 10 mg as/kg

died during the study. However, it was reported that this was not attributed to the treatment. Decreases
in body weight gains at 4000 mg as/kg diet was observed in bobwhite quail at the end of the study. No
effects on egg production, eggshell thickness or eggshell strength were seen. Therefore, the overall no-

effect concentration was 900 mg as/kg diet and the no effect concentration (eggshell-thickness) was
4000 mg as/kg diet.

Conclusion: supplemental information

Long-term/reproduction studies with mallard duck

KI1A8.1.4/03
Author:
Title: Effects of Cyfluthrin (technical Baythroid) on mallard duck
reproduction
Date: 9 August 1984
Doc ID: M-008671-01-1
Report no.: 508
Guidelines: US-EPA FIFRA § 71-3 guideline
GLP: yes
Validity: Not valid/ supplement information

Deviations: Not valid. The validity criterion “a minimum of 14 hatchlings / hen” in the control group

was not met. Moreover several other determined control parameters were beneath thresholds accord-
ing OECD Guideline No. 206, e.g. no. of viable embryos/eggs set was at 61 % instead of 85 -98 %, the
no. hatchlings/eggs set was only at 31.9 % instead of 50-90 %. Furthermore, the reproduction success
of the control group showed high variability. Nevertheless, effects on reproduction of the 1000 ppm
treatment group were still statistically different from the control. Therefore, the results of the study are
considered as supplemental information to the study by Beavers (1990).

Material: Cyfluthrin techn. (Baythroid), purity: 90.5 %, batch no. 3-03-0143 (reference #83-R-132-

91)

Study design and methodsOne-generation study. Test diets containing 0, 250, 1000 or 4000 mg

as/kg diet cyfluthrin technical were fed to the adults for 24 weeks

Results: No birds died or exhibited signs of intoxication when exposed to up to 4000 mg cyfluthrin/kg
diet for 24 weeks. Adult mallard ducks showed decreased weight gains over the first four weeks. Re-
duced egg production and embryo viability and hatchability occurred at dietary concentrations of 1000
and 4000 mg as/kg diet. Accordingly, the NOEC was 250 mg as/kg diet.

Conclusion: supplemental information to the study by Beavers (1990)

KIIA8.1.4/04
Author:
Title: Baythroid Technical: A one-generation reproduction study with the mallard
(Anas platyrhynchos)
Date: 10 April 1986
Doc ID: M-030269-01-1
Report no.: 740
Guidelines: US-EPA FIFRA § 71-3 guideline and OECD Guideline No. 206
GLP: yes
Validity: Not valic

Deviations: Not valid.
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The validity criterion “a minimum of 14 hatchlings / hen” in the control group (only 7/hen) was not
met. Furthermore the no. of eggs laid/hen in the control group was too small only 26 instead of 28-38.
Besides, the reproduction success (eggs laid/hen) of the control group showed high variability (stand-
ard deviation of 61 %).

Material: Cyfluthrin techn. (Baythroid), purity: 94 %, batch no. 5030162

Test design and MethodsOne-generation study. Test diets containing 0, 10, 50 or 250 mg as/kg diet
cyfluthrin technical were fed to the adults for 21 weeks.

Results: Dietary concentrations of cyfluthrin (Baythroid technical) of up to 250 mg as/kg diet did not
result in treatment related mortality or overt signs of toxicity among mallards during the 21-week ex-
posure period. There were no apparent treatment related effects upon body weight or feed consump-
tion among adults or body weight of hatchlings at any of the concentrations tested. There was no
treatment related effect upon any reproduction parameters at concentrations of up to 250 mg as/kg diet
of cyfluthrin. The no-observed-effect concentration for cyfluthrin in this study was 250 mg as/kg diet,
the highest concentration tested.

Conclusion: not valid

KIIA8.1.4/05
Author:

Title: Baythroid Technical: A one-generation reproduction study with the mallard

(Anas platyrhynchos)

Date: 20 September 1990
Doc ID:
Report no.: 100359
Edition no.: M-030237-01-1 (R-19078)

Guidelines: US-EPA FIFRA § 71-3 guideline and OECD Guideline No. 206
GLP: yes

Validity: valid

Deviations: None, the study is valid according to OECD Guideline No. 206

Material: Cyfluthrin techn. (Baythroid), purity: 94 %, batch no. 5030162

Study design and MethodsOne-generation study. Test diets containing 0, 10, 50 or 250 mg as/kg

diet cyfluthrin technical were fed to the adults for 21 weeks.

Results and Discussionbietary concentrations of cyfluthrin (Baythroid technical) of 10, 50 or 250

mg as/kg diet did not result in treatment-related mortality or overt signs of toxicity among adult mal-
lards during the exposure period of approximately 21 weeks. There were no apparent treatment-related
effects upon body weight, feed consumption or reproductive parameters at dietary concentrations of up
to 250 mg as/kg diet of cyfluthrin. Accordingly, the NOEC in this study was 250 mg as/kg diet (corre-
sponding to a mean measured concentration in feed 269 mg as/kg feed), the highest concentration
tested.

Conclusion: NOEC = 269 mg as/kg feed
Overall conclusion on reproduction studies

In bobwhite quails, the lowest obtained NOEC of cyfluthrin was 1000 mg as/kJii il 1984,
report no. 509). The second stu il . 1985, report no. 654) was conducted to investigate possi-
ble effects on eggshells seen in the first study. This study confirms that there were no effects on egg-
shell strength and thickness. The overall NOEC for the bobwhite quail was 1000 mg as/kg feed.

In mallard ducks, the NOEC of cyfluthrin was 269 mg as/kg feed (mean measured corresponding to
250 ppm nominal) in the only valid study [Beavers (1990)]. This value corresponds with the maximum
treatment concentration. However, despite of the low reproduction success and high variability in con-
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trol in the study bjjjjjll (1984) statistically significant effects were observed at concentrations of
1000 mg as/kg and 4000 mg as/ kg feed. That confirms that the NOEC is equal to and not greater than
269 mg as/kg feed (mm) [250 mg as/kg feed (nom)].

In conclusion, the endpoint for the long-term/reproductive risk assessment for birds is derived from
the only valid study bl et a(1990, report 100359) with Mallard ducks. This endpoint is con-

firmed with information from the study i}

(1983).

Furthermore, this endpoint is also the current EU agreed endpoint.

Conversion of avian reproduction study results from feed concentration to daily dose
Table B.8.1-6: Daily dose conversion from cyfluthrin avian reproduction studies

Nominal dose Group Mean Feed Group Mean Body Daily Dose
(mg as/ Consumption Weight (mg as/kg bw/day)
kg feed) (g/bird/day) (9)
Bobwhite quail dietary study (report no. 509)
Control 19.2 206 0
250 18.6 205 22.7
1000 17.8 203 87.7
4000 18.1 202 358.4
Mallard duck dietary study (report no. 100359)
Control 148.9 1136 0
10 156.1 1160 1.3
50 142.4 1133 6.3
250* 161.5 1151 35.1

* this corresponds to 269 mg as/kg feed (mean measured)

Taking data from table Table 8.1-6 into account a NOEL of 37.74 mg as /kg bw/day is calculated
from the NOEC of 269 mg/kg feed

B.9.1.2 Effects on terrestrial vertebrates other than birds

B.9.1.2.1

Acute oral toxicity studies with rodents that have already been evaluated for the Annex | inclusion of
beta-cyfluthrin as well as a new study are summarised in the table below. For details please refer to
document Vol 3 CA B5.2.1

Acute oral toxicity to mammals
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Animal species Sex Formulation agent | LD50 References
(mg as/kg bw)

rat male* PEG 400 # 380 Heimann, 1987b
female* PEG 400 651 Heimann, 1987b
male PEG 400 655 Heimann, 1987b
female PEG 400 1369 Heimann, 1987b
male* xylene 211 Heimann, 1987c
female* xylene 336 Heimann, 1987c
male xylene 307 Heimann, 1987c
female xylene 343 Heimann, 1987c
male* acetone/oil 1:10 84 Heimann, 1987d
female* acetone/oil 1:10 77 Heimann, 1987d
male acetone/oil 1:10 141 Heimann, 1987d
female acetone/oil 1:10 108 Heimann, 1987d
female* acetone/oil 1:10 200 Schiingel, 2005a
male* water/Cremophor | 11 Heimann, 1986a

EL

mouse male* PEG 400 91 Heimann, 1987e

female* PEG 400 165 Heimann, 1987e

* = fasted animals
#= PEG 400: polyethylene glycol 400 (Lutrol)

The acute oral toxicity of beta-cyfluthrin depends on the vehicle used. Beta-cyfluthrin was found to be
very toxic to mammals via the oral route when administered using Cremophor as vehicle. However,
Cremophor leads to unrealistically high bioavailability which does not correspond to bioavailability of
beta-cyfluthrin from either formulated plant protection products or as residues on/in feed items. This is
supported by a series of other studies using different vehicles such as PEG, xylene or acetone/oil.
Therefore, it is concluded that all endpoints obtained excluding the data generated with Cremophor are
most appropriate for risk assessment. Further, for the calculation of the geometric mean those end-
points were excluded where animals were not fasted.

Species Rat Mouse
Gender female male female male
Individual LDso in mg/kg bw 651 380 165 91
336 211 - -
77 84 - -
200 - - -
Geomean for gender 240.9 188.8 165.0 91.0
Overall geometric mean LDy 131.1
in mg/kg bw (based on LI, male)

The overall geometric mean k§s based on the geometric means.Berived for male rats and the

LDso value derived for male mice. This approach was chosen as the sensitivity to males appears to be
higher than to females. The difference of the geometric means for gender (rats) is 52.1 mg/kg bw. This
is 27.6 % of the lower LE (male) and 21.6 % of the higher kfffemale). The difference between

LDso values for male and female mice is 74 mg/kg bw. This is 81.3 % of the lowe(rhBle) and

44.9 % of the higher L& (female). According to the EFSA GD 2009 chapter 2.1.1 the calculating of

a geometric mean between the endpoints of genders should be abandoned when “the difference in the
LDso value is > 25 %.

The assumption of a higher sensitivity of male mammals is supported by the ADME i}

(2013Db) described in Vol. 3 B6. Results show that the absorption in male animals is 1.5 fold higher
than in female (in case of the highest test concentration — 10.1 mg as/kg bw). Thus, the higher sensitiv-
ity is based on a higher absorption rate of male rats.
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B.9.1.2.2 Long-term and reproduction toxicity to mammals

The EU agreed NOEC for the long-term and reproduction toxcitiy to mammals is 50 ppm. This corre-
sponds to a NOAEL of 3.3 mg/kg bw/day. According the addendum on the monograph of beta-
cyfluthrin (7 May 2002) this endpoint was based on two multi-generation studies wijjjjj i}

Il (1983), a 3- generation study I (1996). a 2-generation study].

An expert statement was submitted arguing for a modification of the NOAEL from the multi-
generation studies. The summary is presented below.

KIIA 8.13 (newly submitted with renewal dossier)

Author: Bomann, W.

Title: Beta-Cyfluthrin - Derivation of the relevant endpoint for use in
the mammalian reproductive risk assessment for ecotoxicology

Date: 2014

Doc ID:

Report no.: R-34692

Edition no.: M-483094

Guidelines: Review, no study — no guideline

GLP: -

Validity: -

Abstract

Relevant studies with cyfluthrin and beta-cyfluthrin were reviewed to identify the appropriate endpoint
for beta-cyfluthrin for use in the reproductive mammalian risk assessment for ecotoxicology. For this
review, a combined chronic/carcinogenicity study with cyfluthrin in rats, two reproduction toxicity
studies with cyfluthrin in rats and an acute, subchronic and developmental neurotoxicity study (DNT)
with beta-cyfluthrinin rats were evaluated considering potential effects on mammalian populations.
The evaluation resulted in a NOAEL of 17.8 mg/kg bw which was derived from the DNT study with
beta-cyfluthrin. This study was regarded as the most relevant of the available studies since beta-
cyfluthrin itself was tested and the study covered all parameters that are relevant for assessment of
potential effects on populations.

Nevertheless, the RMS is of the opinion that the EU-agreed endpoint NOEAL of 3.3 mg/kg
bw/day has to be maintained as it is still confirmed by the 2-generation study with ratjjjji
I (1996)]. For details refer to Volume_3CA _B-6.6.1.

B.9.1.3 Active substance bioconcentration in prey of birds and
mammals

Substances with a high bioaccumulation potential might bear a risk of secondary poisoning for birds
and mammals if feeding on contaminated prey like fish, earthworms, mammals or birds. For organic
chemicals, a logd> 3 is used to trigger an in-depth evaluation of the potential for bioaccumulation.

As the log Bwof the active substance beta-cyfluthrin (but not for its metabolites) is above the trigger
(log Pw= 5.9, see Document M-CA Section 2.7), evaluation of secondary poisoning is needed. Please
refer to Volume 3CP_Bulldock EC_B-9.2.1 and 9.2.2 for more details.

B.9.14 Other data on effects on terrestrial vertebrate wildlife (birds,
mammals, reptiles and amphibians)

The available and relevant data covering potential effects of beta-cyfluthrin on terrestrial vertebrates
are presented in B.9.1.1 for birds and in B.9.1.2 for mammals.
Regarding assessment of potential effects on reptiles and amphibians neither guidance documents nor
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testing guidelines are available at present.

However, other than stated by the notifier, itasgible to find information about toxic effectspyfre-
throids in general as well as of cyfluthrin in peutar to amphibians when searching shortly with
SCOPUS. Additionally, it should have been found mbsing Biosis.

For example, Lambert (2001) described the deaémufng tadpoles from tsetse fly control caused by
the pyrethroids, cyfluthrin (40 g /ha) in Cameroand deltamethrin (12.5 g /ha) and permethrin (11.5
g/ha) in Burkina Faso.

Therefore, an additional extended literature camogrthe toxicity of cyfluthrin and beta-cyflutrhia
required. Biosis, should be searched again. Adtitlg, other databases should be used, e.g. SCO-
PUS, PubMed. Further more the notifier should gfe\a justification for using the selected datahases
The notifier repeated the literature research amiicg adverse effects of (beta-) cyfluthrin in seie

tific databases.

As a result information on toxic effects of techatibeta-cyfluthrin to green frog tadpoles were sub-
mitted:

KIIA 8.1.4 (open scientitific literature)

Author: Puglis, H.J.; Boon, M.D.

Title: Effects of TechnicaGGrade Active Ingredient vs. Commercial Formulg
of Seven Pesticides in the Presence or Absencé&/dRadliaton on Survivd
of Green Frog Tadpoles

Date: 2011

Doc ID: M-479129-01-1

Report no./ DOI No.:  |10.1007/s00244-010-9528-z

Source: Arch.Environ. Contam. Toxicol., Volume 60, IssuéPhge 145-155

Guidelines: Review, no study — no guideline

GLP: No. Piblished study (peer-review article)

Validity: supplemental informaton

Effects of technical-grade beta-cyfluthrin and coential formulations on the survival Bfana
clamitans(green frog) tadpoles over 96 h under laboratonddions were reported. NOEC or &C
values were not calculated by the authors. Thedata from this experiment are not available. Thus,
it is not possible to determine NOEC orgs@alues in a rigorous statistical way. However, ltigo

can be extrapolated from the graphs given in thdigation. Based on mean survival values, aoldt
1.85 pg as/L (nominal) can be derived.

This value is 27 times higher than thesk.€@r fish (0.068 pug/L in rainbow trout). Therefothis

study supports the conclusion that the fish acotipeint derived for the as beta-cyfluthrin is also
protective for amphibians.

RMS: The concluded L& of 1.85 ug as/L is not comprehensible. The lowested concentration was
7.5 pg/L causing more than 70 % mortality afteh®86rs. The RMS did not provide a calculation of
the LGso.

Moreover, the mentioned concentration in tadpdaeitenominal, whereas the kfn rainbow trout
was derived from a flow — through test based onmmee@asured concentrations. Thus, these values
can't be compared. When comparing this value (u&%) or the lowest test concentration of 7.5
ug/L with the nominal L& derived from acute static laboratory tests wigh ffLGo = 1.06 g as/L —
5.62 g as/L), the toxicity of beta-cyfluthrin igh and tadpoles are in the same range.

Therefore, an acceptable acute risk for fish mogivier the acute risk for tadpoles. However, the spe
cies sensitivity distribution for effects of pyredids to amphibians is not known. Significant vhilia
ties of amphibians’ sensitivity were shown for thgecticidé. Nine Ranaspecies were tested. Using

4 Bridges, C.M., Semlitsch, R.D., 2000. Variation @sficide tolerance of tadpoles among and withirisgeof Ranidae
and patterns of amphibian decline. Cons. Biol. 19034499.
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the “time-to- death-assay”, the mean time to déatlgreen frog tadpolefk@na clamitanswere ap-
prox. 18 hours. For all test species, mean tinmdettih varied form 5 to 34 hours. It might be asslime
that the variability of the sensitivity to pyretiie is comparable.

Thus, there is uncertainty if the acute risk asserfwe fish covers the acute risk for amphibian-tad
poles.

There is no information on chronic, sublethal efe¢o amphibians from public literature. Therefore,
the long-term risk for amphibians remains unknown.

However, official, appropriate test guidelines d@termining the chronic toxicity to amphibians are
not available,

Moreover, tadpoles are only the juvenile life stagamphibians. The adult life stage cannot be as-
sessed or covered by the risk assessment fofTfiwy. spend a big part of their life in terresthabi-
tats, e.g. fields. Thus, they are directly expdsetthe tank mixtures of pesticides.

Due to their very thin and permeable skin, contaxicity may play a major role concerning the over-
all toxicity. However, little is known about thexioity of pesticides to adult amphibian life stages

As there are neither test guidelines for testirad and contact toxicity to amphibian nor approgriat
exposure models, the risk to amphibian cannot desaded.

B.9.1.5 Potential for endocrine disruption

Following EU regulation 1107/2009, an assessmentdae provided concerning potential endocrine
disrupting properties of the active substance amezk Therefore, such an assessment is presented
below for beta-cyfluthrin.

WHO/IPCS (2002)provided the currently widely accepted definition:

“An endocrine disrupter is an exogenous substamaaigture that alters function(s) of the endocrine
system and consequently causes adverse effeaigntaat organism, or its progeny, or
(sub)populations.”

An adverse effect has been defined also by WHO/IRZD89}:

“Change in the morphology, physiology, growth, depement, reproduction, or, life span of an or-
ganism, system, or (sub)population that resul@ninmpairment of functional capacity, an impair-
ment of the capacity to compensate for additiotralss, or an increase in susceptibility to othdhin
ences.”

Both definitions were used as the basis for evalgahe potential impact of beta-cyfluthrin to wild
life.

Wild Mammals

A detailed analysis of all the apical toxicologistiidies (developmental toxicity studies in ratd an
rabbits, reproductive toxicity study in rats, deghental neurotoxicity study in rats and long-term
toxicity/carcinogenicity in mice and rats) on begdluthrin revealed no evidence of any reproducible
endocrine effect. Therefore, based on a completedimgical data set, there is no evidence of any
endocrine disrupting potential of beta-cyfluthninmhammals.

Birds

The population relevant effects on birds were stadih reproductive toxicity studies with cyfluthrin

on bobwhite quails and mallard ducks. No statiiticagnificant effects on adult birds, offspring o
reproductive parameters were found at 269 mg dyfilutkg diet in mallard ducks and 1000 mg
cyfluthrin/kg diet in bobwhite quails. Reduced Hritg) success in both species and number of eggs
laid and embryo survival in mallard duck were thastrprominent effects observed in both species.
No tests are currently available for birds to deiae whether such findings are indeed caused by
endocrine disruption or are a result of a second@ghanism. However, since no direct endocrine
disrupting potential was found in mammals it is sfignable if these effects were indeed primarily
triggered by an endocrine mode of action. The oleskeffects are not considered related to endocrine
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toxicity, but a secondary consequence of general toxicity.

As there have been established levels at which reproduction was not affected in two avian species, it is
concluded that based on an appropriate risk assessment, there are no population relevant adverse ef-
fects of cyfluthrin (and beta-cyfluthrin).

No further testing for endocrine disrupting properties is warranted.

B.9.2 Effects on aquatic organisms

B.9.2.1 Acute toxicity to fish

Acute studies with cold and warm water fish species are available from the data set on which the cur-
rent Annex I listing of beta-cyfluthrin is based. From these data a high acute toxicity to fish was con-
cluded in the EU review of beta-cyfluthrin with the rainbow trout as most sensitive species. The rele-
vant endpoints of the studies are summarised in Table B.8.2-1.

In order to identify the most sensitive fish species. six additional acute tests were conducted under
static conditions to reflect a single loading in the field.

Acute studies with the metabolites FPB-acid, FPB-aldehyde and DCVA are available from the data set
on which the current Annex I listing of beta-cyfluthrin is based. In addition, a new acute study with
Oncorhynchus mykiss and the metabolite FPB-acid is available and summarised below.

The metabolites FPB-acid and DCVA of beta-cyfluthrin were considered to be of no environmental
concern. In the Monograph it is stated that “any harmful effects caused by these metabolites can obvi-
ously be precluded because of the data on toxicity” (Monograph, section B.7.9; Addendum 2 to Mon-
ograph, section 7.6). This conclusion for FPB-acid was confirmed by the results of a recently conduct-
ed GLP study (Jjjiij. 2010).

Table B.9.2-1: Acute toxicity of beta-cyfluthrin and cyfluthrin to fish

Species Test design LC50 NOEC Reference reliability
(ng (ng as/L)
as/L)
Beta-Cyfluthrin
Oncorhynchus 96 h 0.089 0.053 (mm) KIIAS8.2.1/01 valid
mykiss Flowthrough (mm) FF-207
(recovery 56 %) | [0.071 -0.107 . 1988
ng/L] M-056119-01-2
R-19085
Oncorhynchus | 96 h 0.068 <0.039 KITAS.2.1/02 valid
mykiss flowthrough (mm) (mm) 103231
[0.060-0.079 s
ng/L] 1994
M-056053-01-1
R-19086
Oncorhynchus 96 h 1.06 0.190 (nom) KIIA 8.2.1/07 valid
mykiss Static (nom) IRV
Recovery 0.359 (mm) 0134/053835
3393 % , 2006a
R-19596
M-481575-01-1
Lepomis 96 h 0.280 0.110 (mm) KIIAS8.2.1/03 valid
macrochirus flowthrough (mm) 103232
[0.24-0,32 pg
ai/L] 1994
M-056058-01-1
Lepomis 96 h 3.20 0.380 (nom) KIIA 8.2.1/11 valid
macrochirus Static (nom) IRV
recovery 27 % 0.870 (mm) 0121/053831
. 2006d
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R-19596
M-482362-01-1
Leuciscus idus | 96 h 0.331 0.190 (nom) KIIA8.2.1/04 | valid
melanotus flowthrough (mm) FO-1011
[0,28 -0,399 . 1988
pa/L] M-056152-01-2
R-19084
Gasterosteus | 96 h 2.81(nom) 1.500 (nom) KIIA 8.2.1/08 | valid
aculeatus Static IRV
recovery 29.79 | 0.837 (mm) 0123/053833
% I 2006b
R-19596
M-481578-01-1
Rutilus rutilus | 96 h 1.60 0.750 (nom) KIIA 8.2.1/09 | Valid,
Static (nom) IRV
recovery 32.4 % 0.513 (mm) 0124/053834
I 2006¢
R-19596
M-481577-01-1
Pimephales 96 h 5.62 (nom) 0.750 (nom) KIIA 8.2.1/10 | Valid,
promelas Static 1,18 (mm) IRV
recovery 0121/053831
16.39 % I 2006d
R-19596
M-481564-01-1
Cyprinus carpio| 96 h > 6.00 0.380 (nom) KIIA 8.2.1/12 Valid,
Static (nom) IRV
recovery > 1,5 (mm) 0120/053830
20.84 % I 2006f
R-19596
M-482363-01-1
FPB-acid
Oncorhynchus | 96 h 13000 - KIIA 8.2.1/14 Additional
mykiss (nom) Lit. 6002 information
Il 1989
M-090574-01-1
R-19095
Oncorhynchus | 96 h 4060 <1140 (mm) KIIA 8.2.1/13 | valid
mykiss static (mm) EBFRL003
B 2010
M-364414-01-1
R-27962
DCVA
Oncorhynchus | 96 h >14700 14700 (nom) KI1I1A8.2.1/05 valid except
mykiss static (nom) 515 for missing
, 1984 | analytical
M-034724-01-1| data, sub-
R-19097 stance is
known to be
stable
FPB-aldehyde
Oncorhynchus | 96 h 792 410 (nom) KIIA8.2.1/06 valid except
mykiss static (nom) 502 for missing
, 1984 | analytical
M-034806-01-1| data
R-19096

Values in bold: Endpoints used for risk assessment (tier 1)
mm: mean measured

nom: nominal initial
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KIIA 8.2.1/01

Author: e

Title: The acute toxicity of FCR 4545 technical to rainbow trout
(Salmo gairdneri, Richardson) in a flow-through test

Date: 1988

Doc ID: M-056119-01-2

Report no.: FF-207

Guidelines: EEC 79/831 Method V C.I, OECD Guideline No. 203 and EPA Pesticige
Assessment Guidelines, Subdivision E, 8 72-1.

GLP: yes

Validity: valid

Deviations: The study is valid according to the current OECD Guideline No. 203

Material: beta-cyfluthrin techn. (FCR 4545), purity: 98.1 %, batch no. 16001/87

Results: The LGy (96h) of beta-cyfluthrin technical (FCR 4545) was 0.0§%g/L with a 95 %
confidence interval of L& (96h) 0.071 — 0.107quas/L (based on mean measured concentrations).

The lowest lethal concentration (LLC) was 0.078as/L. The no observed effect concentration
(NOEC) was 0.053guas/L.

Conclusion: LCso (96h, flow-through) = 0.089 g as/L

KIIA 8.2.1/02
Author:
Title: Acute toxicity of FCR 4545 technical to rainbow trout
(Oncorhynchus mykiss) under flow-through conditions
Date: 1994
Doc ID: M-056053-01-1
Report no.: 103231
Guidelines: US-EPA FIFRA § 72-1 guideline
GLP: yes
Validity: valid

Deviations: The study is valid according to the current OECD Guideline No. 203
Material: beta-Cyfluthrin techn. (FCR 4545), purity: 99.4 %, batch no. 88R02561
Results: The 96h LG value of beta-cyfluthrin technical was 0.068as/L with a 95 % confidence

interval of 0.060 — 0.079quas/L (based on mean measured concentrations). The no observed effect
concentration (NOEC) was < 0.03§ as/L.

Conclusion: LCso (96 h, flow-through) = 0.068 g as/L

KIIA 8.2.1/03
Author:
Title: Acute toxicity of FCR 4545 technical to bluegillg§pomis macrochirys
under flow-through conditions
Date: 1994
Doc ID: M-056058-01-1
Report no.: 103232
Guidelines: US-EPA FIFRA § 72-1 guideline
GLP: yes
Validity: valid
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Deviations: The study is valid according to the current OECD Guideline No. 203

Material: beta-cyfluthrin techn. (FCR 4545), purity: 99.4 %, batch no. 88R0256lI

Results: The 96h LG value of beta-cyfluthrin technical was 0.2 as/L with a 95 % confidence
interval of 0.24 — 0.32guas/L (based on mean measured concentrations). The no observed effect
concentration (NOEC) was 0.13 ms/L.

Conclusion: LCso (96 h, flow-through) = 0.28 ug as/L

KIIA 8.2.1/04

Author: I

Title: The acute toxicity of FCR 4545 technical to golden orfe
(Leuciscus idus melanofus a flow-through test

Date: 31 May 1988

Doc ID: M-056152-01-2

Report no.: FO-1011

Guidelines: EEC 79/831 Method V C.I, OECD Guideline No. 203 and EPA Pesticige
IAssessment Guidelines, Subdivision E, § 72-1

GLP: yes

Validity: valid

Deviations: The study is valid according to the current OECD Guideline No. 203

Material: beta-cyfluthrin techn. (FCR 4545), purity: 98.1 %, batch no. 16001/87

Results: The 96h LG, (of beta-cyfluthrin technical was 0.338 as/L with a 95 % confidence interval

of 0.2801 — 0.3987gias/L (based on mean measured concentrations). The lowest lethal concentration
(LLC) was 0.496 g as/L. The no observed effect concentration (NOEC) was 0.1988/L.

Conclusion: LCso (96 h, flow-through) = 0.331 ug as/L

KIIA 8.2.1/07 (newly submitted with renewal dossier)

Author:

Title: Beta-Cyfluthrin: acute toxicity to rainbow trout

Date: 10 March 2006a

Doc ID: M-481575-01-1

Report no.: IRV0134/053835

Guidelines: EU Directive 92/69/EEC, C.1 (1992), OECD Guideline No. 203 (rev.1992)
GLP: yes

Validity: valid

Deviations: As the measured concentration of the substance decreased, with 22 to 33 % of nominal at
48 hours and between 19 and 21 % of nominal at 96 hours, endpoints based on nominal values are not
appropriate. Therefore, endpoints based on mean measured values were calculated by the RMS. Other
validity criteria according to the current OECD Guideline No. 203 are fulfilled.

Executive Summary

The acute effects of beta-cyfluthrin to the rainbow tr@rdorhynchus mykissvere investigated

under static conditions. This exposure regime was selected in order to be relevant to a single exposure
loading in the field.

Groups of seven juvenile fish were exposed to beta-cyfluthrin technical, dispersed in water at nominal
concentrations of 0.19, 0.38, 0.75, 1.5 and M. pOne untreated control and one additional control

group containing dimethylformamide and water (1QfLwere included in the study. Observations

of the fish were made after approximately 2, 4, 24, 48, 72 and 96 hours of exposure.
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At the start of the test, the measured conceniratianged between 70 and 94 % of their nominal con-
centrations. Thereafter, the measured values deslewith 22 to 33 % of nominal at 48 hours and
between 19 and 21 % of nominal at 96 hours. Theageerecovery rate was 33.93 %.

Based on nominal concentrations, the 96-hour LEG3006ug/L beta-cyfluthrin (95 % C.L. 0.75-1.5
ug/L) and the NOEC is 0.12y/L. Based on mean measured concentrations the @6LTC50 is 0.359
ug/L beta-cyfluthrin and the NOEC is 0.0p8/L.

[. MATERIALS AND METHODS

A. MATERIALS

1. Test material:
Test item:
Description:
Lot/Batch #:
Purity:

2. Vehicle and/or positive control:

3. Test organism:

Species:

Age:

Size:

Body weight of the animals:
Loading:

Source:

Culture:

Diet/Food:

Acclimation period:

4. Environmental conditions:
Temperature:

Photoperiod:
pH:

Dissolved oxygen [% air
saturation valuel:

Beta-cyfluthrin technical
Powder

030916

96.1 %

None

Rainbow trout (Oncorhynchus mykiss)

Juvenile

mean fork length: 5.7 cm

mean wet weight: 2334

initial static loading of 0.74 g bodight/L

Commercial fish farm in the UK

Stock of fish obtained from supplier onRfgust 2005 and
held in aerated supply of diluent water under fibmeugh
conditions

Standard commercial fish food (TROUWK] Ltd; Nutra Fry
02) in an amount equivalent to 1.0-1.5 % of thaltotet-
weight of fish in the holding tank. Food was supgldaily
until 26 hours prior to testing.

14 days

Control (min-max): 15.2-15.3
solvent control (min-max): 15.0-15.4
0.38ug/L (min-max): 15.0-15.4
0.75ug/L (min-max): 145.0-15.3
1.5ug/L (min-max): 15.1-15.3
3.0pg/L(min-max): 15.2-15.2
6.0 ug/L (min-max): 15.2-15.8

16 hours light, 8 hours dark
Control (min-max): 7.72-8.11
solvent control (min-max): 7.88-8.03

0.38ug/L (min-max): 7.87-8.21
0.75pg/L (min-max): 7.89-8.16
1.5ug/L (min-max):  8.00-8.29

3.0 ug/L(min-max): 8.00-8.03
6.0 pug/L (min-max): 8.03-8.29

Control (min-max): 83-103
solvent control (min-max): 82-101
0.38ug/L (min-max): 86-103
0.75ug/L (min-max): 88-104
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1.5pg/L (min-max): 92-105

3.0 ug/L(min-max): 100-104

6.0pg/L (min-max): 101-104
Conductivity: 350uS/cm? in the dilution water at 20 °C
Total hardness: 172 mg/L as CaCO

B. STUDY DESIGN

1. Experimental conditions

A range finding test was followed by a definitiwst with five test concentrations. Control group-
swere exposed to diluent water alone and diluetemadus auxiliary solvent (106L dimethylfor-
mamide/L). The definitive test was conducted at imairbeta-cyfluthrin technical concentrations of
0.19, 0.38, 0.75, 1.5 and 3.19/L. In the definitive test, groups of seven fisare/placed at random

into each glass aquarium containing the preparattaor test media (fish were added at the same
time as the test substance). Each vessel contaihkles of medium to a depth of 22 cm. This pro-
vided an initial static loading of 0.74 g body weiifl.. The fish were exposed to the control or test
conditions for a period of 96 hours under staticditons, with no renewal of media.

Treatment and control groups were maintained at 25C throughout the exposure period andcon-
stant to within £ 1 °C during the study. Supplenagptaeration was provided via narrow bore glass
tubes. A photoperiod of 16 hours light and 8 halaik was maintained, with periods of subdued
lighting at the beginning and end of each lightgghda he fish were not fed during the 96-hour expo-
sure period.

2. Observations

The criteria of death employed in this study wéralfsence of respiratory movement and (ii) absence
of response to physical stimulation of the caudaymcle. In addition to observations on mortality a
approximately 2, 4, 24, 48, 72 and 96 hours, stibpassessments were also made on the incidence
and type of any sub-lethal effects compared withtrab fish. Daily records of temperature, pH and
dissolved oxygen were kept performed for each obatrd test vessel. Total hardness was measured
at 0 hours in the control and the highest test eomation.

3. Statistical calculations

The LG was calculated using the SAFEStatsk Bpplication (SAS 8.2.) and the nominal concentra-
tions. The NOEC was derived by direct inspectiothefdata for lethal and treatment related effects.
An incidence rate of more than one affected fishobgeven is considered to be significant.

I RESULTS AND DISCUSSION

A. FINDINGS

All validity criteria according to OECD 203 werdfilled, as mortality in control group did not ex-
ceed 10 % (or one fish if less than ten are usks8plved oxygen concentration was0 % of air
saturation and constant exposure conditions hase fmintained.

Analytical data: The measured concentrations a@-bgfluthrin ranged between 70 and 94 % of their
nominal values in samples of freshly prepared méldiareafter, the measured concentrations de-
creased with between 22 and 33 % of their nomiakles at 48 hours and between 19 and 21 % of the
nominal concentrations at 96 hours. A low but mestsle concentration of beta-cyfluthrin (0.06/L)

was found in the samples taken from the solventrobwessel on day 0. Since no adverse effects were
noted in the solvent control vessel, the validityhe test was not considered to have been affected

The 96-hour Leand NOEC values are presented below. The testsemel expressed in terms of the
nominal concentrations of beta-cyfluthrin technical

Endpoints Beta-cyfluthrin technical
[ng/L]
LCs0(95 % C.L.) (96 h) 1.06 (0.75-1.5)
NOEC (96 h) 0.19
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B. OBSERVATIONS

Treatment effects occurred at 0.31lpand higher concentrations and comprised effects on behav-

iour, pigmentation, respiration and co-ordination. At these concentrations, the symptoms were exhibit-
ed within the initial two hours of exposure but they were not sustained and from 48 hours onwards, all
of the surviving fish appeared to have recovered and were normal.

At the two highest nominal concentrations employed in the test (1.5 and/B)03100 % mortality
occurred. The effects on mortality of beta-cyfluthrin in the rainbow trout are summarised below.

Beta-cyfluthrin (pg/L, nom.) Cumulative mortality (initial population =
7 fish/concentration)
2h | 4h| 24| 48 | 72 | 96 | %
h h h h

Control 0 0 0 0 0 0 0
Solvent control 0 0 0 0 0 0 0
0.19 0 0 0 0 0 0 0
0.38 0 0 0 0 0 0 0
0.75 0 0 0 0 0 0 0

15 0 0 7 7 7 7 | 10d

3.0 4 7 7 7 7 7 | 10d

The measurements of water quality (temperature, pH, concentrations of dissolved oxygen and total
hardness) remained within acceptable limits throughout the study.

[ll. CONCLUSION
The 96-hour LCsofor the rainbow trout ( Oncorhynchus mykiss) exposed to beta-cyfluthrin tech-
nical under static conditions is 1.06 g/L (nominal; 95 % C.L. 0.75-1.5 jg/L). The NOEC (96 h)
is 0.19 /L beta-cyfluthrin technical.
Based on mean measured concentrations the 96-hour ks 0.359 w/L beta-cyfluthrin and the
NOEC is 0.068 w/L.

KIIA 8.2.1/08 (newly submitted with renewal dossier)
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Title: Beta-Cyfluthrin — acute toxicity to three-spined stickleback

Date: 10 March 2006b

Doc ID: M-481578-01-1
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Guidelines: EU Directive 92/69/EEC, C.1 (1992), OECD Guideline No. 203 (rev.1992)
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Validity: valid

Guideline: EU Directive 92/69/EEC, C.1 (1992), OECD Guideline No. 203 (rev.1992)

Deviations: As the measured concentration of the substance decreased, with 22 to 38 % of nominal at
48 hours and between 12 and 18 % of nominal at 96 hours, endpoints based on hominal values are not
appropriate. Therefore, endpoints based on mean measured values were calculated by the RMS. Other
validity criteria according to the current OECD Guideline No. 203 are fulfilled.

Dates of experimental work:21 July 2005 to 18 November 2005

Executive Summary

The acute effects of beta-cyfluthrin to the three-spined stickleback (Gasterosteus aculeatus) were in-
vestigated under static conditions. This exposure regime was selected in order to be relevant to a sin-
gle exposure loading in the field.

Groups of seven juvenile fish were exposed to beta-cyfluthrin technical, dispersed in water at nominal
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concentrations of 0.38, 0.75, 1.5, 3.0 and @@ uOne untreated control and one additional control
group containing dimethylformamide and water (100 were included in the study. Observations
of the fish were made after approximately 2, 4, 24, 48, 72 and 96 hours of exposure.

At the start of the test, the measured concentrations ranged between 71 and 91 % of their nominal con-
centrations. Thereafter, the measured values decreased, with 22 to 38 % of nominal at 48 hours and
between 12 and 18 % of nominal at 96 hours The average recovery rate was 29.79 %.

Based on nominal concentrations, the 96-hour LC50 is 2.8jL beta-cyfluthrin (95 % C.L.
2.26-3.62 g/L) and the NOEC is 1.5 g/L. Based on mean measured concentrations the 96-hour
LCso0is 0.837 w/L beta-cyfluthrin and the NOEC is 0.447 w/L.

l. MATERIALS AND METHODS
A. MATERIALS

1. Test material;

Test item: Beta-cyfluthrin technical

Description: Powder

Lot/Batch #: 030916

Purity: 96.1 %

2. Vehicle and/or

positive control: None

3. Test organism:

Species: Three-spined sticklebaGlagterosteus aculeatfus
Age: Juvenile

Size: mean fork length: 4.3 cm

Body weight of the animals:  mean wet weight: 1.0 g

Loading: initial static loading of 0.64 g body weight/L
Source:

Culture: Stock of fish obtained from supplier on 26 August 2005 and held

in aerated supply of diluent water under flow-through conditions

Diet/Food: Standard commercial fish food (TROUW (UK) Ltd; Nutra Fry
02) in an amount equivalent to 1.5-2.0 % of the total wet-weight
of fish in the holding tank and supplemented with bloodworms.
Food was supplied daily until 27 hours prior to testing.

Acclimation period: 14 days

4. Environmental conditions
Temperature: Control (min-max): 14.9-15.7
solvent control (min-max): 14.9-15.8
0.38 g/L (min-max): 14.8-15.6
0.75 /L (min-max): 14.8-15.6
1.5 1g9/L (min-max): 14.8-15.6
3.0 1g/L(min-max): 15.0-15.6
6.0 /L (min-max): 15.1-15.6
Photoperiod: 16 hours light, 8 hours dark
pH: Control (min-max): 7.71-8.17
solvent control (min-max): 7.80-8.26
0.38 /L (min-max): 7.82-8.26
0.75 /L (min-max): 7.85-8.36
1.5 /L (min-max): 7.86-8.44
3.0 /L(min-max): 7.88-8.50
6.0 /L (min-max): 7.88-8.01
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Dissolved oxygen [% air
saturation valuel: Control (min-max): 94-105
solvent control (min-max): 94-104
0.38ug/L (min-max): 85-102
0.75ug/L (min-max): 93-106
1.5ug/L (min-max): 93-108
3.0pg/L(min-max): 94-111
6.0ug/L (min-max): 82-103
Conductivity: 35QuS/cm3 in the dilution water at 20 °C
Total hardness: 164-176 mg/L as CaCO3

B. STUDY DESIGN AND METHODS

1. Experimental treatments

A range finding test was followed by a definitihast with five test concentrations. Control groups
were exposed to diluent water alone and diluenemalus auxiliary solvent (106L dimethylforma-
mide/L). The definitive test was conducted at nahbeta-cyfluthrin technical concentrations of Q.38
0.75, 1.5, 3.0 and 6,@/L. In the definitive test, groups of seven fisare/placed at random into each
glass aquarium containing the prepared contrasirredia (fish were added at the same time as the
test substance). Each vessel contained 11 litresedfum to a depth of 16.5 cm. This provided an
initial static loading of 0.64 g body weight/L. Theh were exposed to the control or test cond#ion
for a period of 96 hours under static conditionghwo renewal of media.

Treatment and control groups were maintained at 25C throughout the exposure period and con-
stant to within £ 1 °C during the study. Supplenagptaeration was provided via narrow bore glass
tubes. A photoperiod of 16 hours light and 8 halaik was maintained, with periods of subdued
lighting at the beginning and end of each lightgghda he fish were not fed during the 96-hour expo-
sure period.

2. Observations

The criteria of death employed in this study wéyraljsence of respiratory movement and (ii) absence
of response to physical stimulation of the caudalyncle. In addition to observations on mortality a
approximately 2, 4, 24, 48, 72 and 96 hours, stibpassessments were also made on the incidence
and type of any sub-lethal effects compared withtroo fish. Daily records of temperature, pH and
dissolved oxygen were kept performed for each obatrd test vessel. Total hardness was measured
at 0 hours in the control and the highest test eotnation.

3. Statistical calculations

The LG was calculated using the SAFEStat LD50 applicaf®&S 8.2.) and the nominal concentra-
tions. The NOEC was derived by direct inspectiothefdata for lethal and treatment-related effects.
An incidence rate of more than one affected fishobgeven is considered to be significant.

Il. RESULTS AND DISCUSSION
A. FINDINGS
All validity criteria according to OECD 203 werdfilled, as mortality in control group did not ex-
ceed 10 % (or one fish if less than ten are usks§plved oxygen concentration was0 % of air
saturation and constant exposure conditions hase fmintained.

Analytical data: The measured concentrations da-bgfluthrin ranged between 71 and 91 % of their
nominal values in samples of freshly prepared méldiareafter, the measured concentrations de-
creased, with between 22 and 38 % of their nonviakies at 48 hours and between 12 and 18 % of
nominal at 96 hours.

The 96-hour LC5 Oand NOEC values are presentedvbdlbe test results are expressed in terms of
the nominal concentrations of beta-cyfluthrin techh
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Endpoints Beta-Cyfluthrin technical
(/L]
LC50 (95 % C.L.) (96 h) 2.81 (2.26-3.62)
NOEC (96 h) 15
B. OBSERVATIONS

Treatment effects occurred at 3@/luand comprised effects on pigmentation, respiration and coordi-
nation.

At 6.0 g/L, symptoms were exhibited within the initial fifteen minutes of exposure and all fish had
died within 48 hours. At gg/L, all fish exhibited adverse effects within the initial two hours of expo-
sure and four fish died during the initial 48 hours; between 48 and 96 hours, one of the three surviving
fish appeared to have recovered and was normal at 72 and 96 hours.

At the highest nominal concentration employed in the test (§10,100 % mortality occurred. The
effects on mortality of beta-cyfluthrin in the three-spined stickleback are summarised below.

Table B.9.2-2: Effects on mortality of beta-cyfluthrin in the three-spined stickleback

Beta-Cyfluthrin (ug/L, nom.) Cumulative mortality (initial population =

7 fish/concentration)

2h 4h 24h 48h 72h 96h %
Control 0 0 0 0 0 0 0
Solvent control 0 0 0 0 0 0 0
0.38 0 0 0 0 0 0 0
0.75 0 0 0 0 0 0 0
1.5 0 0 0 0 0 0 0
3.0 0 0 1 4 4 4 57
6.0 0 0 5 7 7 7 100

The measurements of water quality (temperature, pH, concentrations of dissolved oxygen and total
hardness) remained within acceptable limits throughout the study.

Il CONCLUSION
The 96-hour LCs, for the three-spined stickleback Gasterosteus aculeatus) exposed to beta-
cyfluthrin technical under static conditions is 2.81ug/L (nominal; 95 % C.L. 2.26-3.62 w/L).
The NOEC after 96 h is 1.5 g/L beta-cyfluthrin technical. Based on mean measured concentra-
tions the 96-hour LGso is 0.837 w/L beta-cyfluthrin and the NOEC is 0.447ng/L.
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appropriate. Therefore, endpoints based on measurezhvalues were calculated by the RMS. Other
validity criteria according to the current OECD @eline No. 203 are fulfilled.

Dates of experimental work:22 August 2005 to 18 November 2005

Executive Summary

The acute effects of beta-cyfluthrin to the roaRbt{lus rutilug were investigated under static condi-
tions. This exposure regime was selected in oalbetrelevant to a single exposure loading in the
field. Groups of seven juvenile fish were exposetdta-cyfluthrin technical, dispersed in water at
nominal concentrations of 0.38, 0.75, 1.5, 3.0@0q.g/L. One untreated control and one additional
control group containing dimethylformamide and w#i®0uL/L) were included in the study. Obser-
vations of the fish were made after approximatel, 24, 48, 72 and 96 hours of exposure.

At the start of the test, the measured conceniratianged between 70 and 84 % of their nominal con-
centrations. Thereafter, the measured values deslewith 17 to 29 % of nominal at 48 hours and
between 18 and 19 % of nominal at 96 hours. Theageerecovery rate was 32.04 %.

Based on nominal concentrations, the 96-hour L& is 1.6ug/L beta-cyfluthrin (95 % C.L. 1.24-
1.99ug/L) and the NOEC is 0.75ng/L. Based on mean measured concentrations the 96+r
LCso0is 0.513ug/L beta-cyfluthrin and the NOEC is 0.240ug/L.

MATERIALS AND METHODS
A. MATERIALS
1. Test material;

Test item: Beta-cyfluthrin technical

Description: Powder

Lot/Batch #: 030916

Purity: 96.1 %

2. Vehicle and/or

positive control: None

3. Test organism:

Species: RoaclHr(tilus rutilug

Age: Juvenile

Size: mean fork length: 4.5 cm

Body weight of the animals:  mean wet weight: 1g29

Loading: initial static loading of 0.7 g body iglt/L

Source: Commercial fish farm in the UK

Culture: Stock of fish obtained from supplier2thJuly 2005 and held in
aerated supply of diluent water under flow-tigl conditions

Diet/Food: Standard commercial fish food (TROWWK) Ltd; Nutra Fry

02) in an amount equivalent to 1.5-2.0 % ofttital wet-weight

of fish in the holding tank and supplementethwioodworms.

Food was supplied daily until 27 hours priotesting.
Acclimation period: 14 days

4. Environmental conditions

Temperature: Control (min-max): 15.0-15.4
solvent control (min-max): 15.0-15.4
0.38ug/L (min-max): 14.9-15.3
0.75ug/L (min-max): 14.9-15.3
1.5ug/L (min-max): 15.0-15.2
3.0pg/L(min-max): 15.1-15.3
6.0ug/L (min-max): 15.1-15.2

Photoperiod: 16 hours light, 8 hours dark
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pH: Control (min-max): 7.83-8.25
solvent control (min-max): 7.93-8.27
0.38ug/L (min-max): 7.95-8.37
0.75ug/L (min-max): 7.95-8.40
1.5ug/L (min-max): 7.94-8.46
3.0ug/L(min-max): 7.93-8.01
6.0ug/L (min-max): 7.95-8.28

Dissolved oxygen

[% air saturation value]: Control (min-max): 89510
solvent control (min-max): 96-106
0.38ug/L (min-max): 99-108
0.75ug/L (min-max): 100-108
1.5ug/L (min-max): 98-108
3.0pg/L(min-max): 100-105
6.0ug/L (min-max): 102-105

Conductivity: 35QuS/cm3 in the dilution water at 20 °C
Total hardness: 170-172 mg/L as CaCO3

B. STUDY DESIGN AND METHODS

1. Experimental treatments

A range finding test was followed by a definitiest with five test concentrations. Control groups
were exposed to diluent water alone and diluenemglus auxiliary solvent (106L dimethylforma-
mide/L). The definitive test was conducted at nahbreta-cyfluthrin technical concentrationsof 0.38,
0.75, 1.5, 3.0 and 6,@/L. In the definitive test, groups of seven fisarerplaced atrandom into each
glass aquarium containing the prepared contrasirrhedia (fish were added at the same time as the
test substance). Each vessel contained 13 litresedfum to a depth of 17.5 cm. This provided an
initial static loading of 0.7 g body weight/L. Tfish were exposed to the control or test conditimns

a period of 96 hours under static conditions, wibhrenewal of media.

Treatment and control groups were maintained at 25C throughout the exposure period and con-
stant to within £ 1 °C during the study. Supplenagptaeration was provided via narrow bore glass
tubes. A photoperiod of 16 hours light and 8 halark was maintained, with periods of subdued
lighting at the beginning and end of each lightgghd he fish were not fed during the 96-hour expo-
sure period.

2. Observations

The criteria of death employed in this study wéral§sence of respiratory movement and (ii) absence
of response to physical stimulation of the caudalyncle. In addition to observations on mortality a
approximately 2, 4, 24, 48, 72 and 96 hours, stibpassessments were also made on the incidence
and type of any sub-lethal effects compared withtrod fish. Daily records of temperature, pH and
dissolved oxygen were kept performed for each obatnd test vessel. Total hardness was measured
at 0 hours in the control and the highest test eomation.

3. Statistical calculations

The LG was calculated using the SAFEStat LD50 applicaf®hS 8.2.) and the nominal concentra-
tions. The NOEC was derived by direct inspectiothefdata for lethal and treatmen-trelated effects.
An incidence rate of more than one affected fishobgeven is considered to be significant.

Il. RESULTS AND DISCUSSION
A. FINDINGS
All validity criteria according to OECD 203 werdfilled, as mortality in control group did not ex-
ceed 10 % (or one fish if less than ten are usks§plved oxygen concentration was0 % of air
saturation and constant exposure conditions hase baintained.

Analytical data: The measured concentrations da-bgfluthrin ranged between 70 and 84 % of their
nominal values in samples of freshly prepared méldiareafter, the measured concentrations de-
creased, with between 17 and 29 % of their nonvakies at 48 hours and between 18 and 19 % of
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nominal at 96 hours.
The 96-hour LG and NOEC values are presented below. The test results are expressed in terms of the
nominal concentrations of beta-cyfluthrin technical.

Endpoints Beta-Cyfluthrin technical
(/L]
LCs0(95 % C.L.) (96 h) 1.6 (1.24-1.99)
NOEC (96 h) 0.75

B. OBSERVATIONS

Treatment effects occurred at 1 &/luand higher concentrations and comprised effects on pigmenta-
tion, respiration and co-ordination. At these exposure levels, the symptoms were exhibited within the
initial two hours of exposure. At 3 and §/Li, all of the fish were dead at 24 hours. At 1g8Ly three

fish died during the initial 48 hours of exposure but two of the surviving fish appeared to have recov-
ered and were normal at 72 and 96 hours.

At the two highest nominal concentrations employed in the test (3.0 and/6)0100 % mortality
occurred. The effects on mortality of beta-cyfluthrin in the roach are summarised below.

Table B.9.2-3: Effects on mortality of beta-cyfluthrin in the roach

Beta-Cyfluthrin (ug/L, nom.) Cumulative mortality (initial population =

7 fish/concentration)

2h 4h 24hl 48h 72h 96h %
Control 0 0 0 0 0 0 0
Solvent control 0 0 0 0 0 0 0
0.38 0 0 0 0 0 0 0
0.75 0 0 0 0 0 0 0
1.5 0 1 2 3 3 3 43
3.0 0 0 7 7 7 7 100
6.0 0 0 7 7 7 7 100

The measurements of water quality (temperature, pH, concentrations of dissolved oxygen and total
hardness) remained within acceptable limits throughout the study.

[l CONCLUSION
The 96-hour LCsq for the roach (Rutilus rutilus) exposed to beta-cyfluthrin technical under static
conditions is 1.6 w/L (nominal; 95 % C.L. 1.24-1.99 g/L). The NOEC (96 h) is 0.75 g/L beta-
cyfluthrin technical. Based on mean measured concentrations the 96-hour kgs 0.513 w/L
beta-cyfluthrin and the NOEC is 0.240 g/L.
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Executive Summary

The acute effects of beta-cyfluthrin to fathead minnow (Pimephales promelas) were investigated under
static conditions. This exposure regime was selected in order to be relevant to a single exposure load-
ing in the field.

Groups of seven juvenile fish were exposed to beta-cyfluthrin technical, dispersed in water at nominal
concentrations of 0.38, 0.75, 1.5, 3.0 and @@ uOne untreated control and one additional control

group containing dimethylformamide and water (100 were included in the study. Observations

of the fish were made after approximately 2, 4, 24, 48, 72 and 96 hours of exposure.

At the start of the test, the measured levels ranged between 95 and 100 % of nominal for four of the
treatment concentrations. For the 0. gfLugroup, the measured value was 151 % of the nominal
concentration. Thereafter, the measured concentrations decreased, with 5 to 19 % of nominal at 48
hours and between 3 and 5 % of nominal at 96 hours. The average recovery rate was 16.39 %.

Based on nominal concentrations, the 96-hour L is 5.62 /L beta-cyfluthrin (95 % C.L. 4.49-
8.92 1g/L) and the NOEC is 0.75 g/L. Based on mean measured concentrations the 96-hour
LCsois 1.18 /L beta-cyfluthrin and the NOEC is 0.123 w/L.

l. MATERIALS AND METHODS
A. MATERIALS
1. Test material:

Test item: Beta-cyfluthrin technical

Description: Powder

Lot/Batch #: 030916

Purity: 96.1 %

2. Vehicle and/or

positive control: None

3. Test organism:

Species: Fathead minnoRihephales promelas

Age: Juvenile

Size: mean fork length: 2.4 cm

Body weight of the animals:  mean wet weight: 0.53 g

Loading: initial static loading of 0.4 g body weight/L

Source:

Culture: Stock of fish obtained from supplier on 27 October 2005 and
held in recirculated supply of diluent water

Diet/Food: Standard commercial fish food (TetraMin Complete Flake Food)

in an amount equivalent to 4 % of the total wet-weight of fish in
the holding tank and supplemented with Artemia and
bloodworms. Food was supplied daily until 23 hours prior to
testing.

Acclimation period: 14 days

4. Environmental conditions
Temperature: Control (min-max): 21.3-22.9
solvent control (min-max): 21.4-22.9
0.38 /L (min-max): 21.4-23.0
0.75 /L (min-max): 21.6-22.9
1.5 /L (min-max): 21.5-22.9
3.0 1g/L(min-max): 21.8-22.8
6.0 /L (min-max): 21.6-22.9
Photoperiod: 16 hours light, 8 hours dark
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pH: Control (min-max): 7.81-8.55
solvent control (min-max): 7.99-8.49
0.38ug/L (min-max): 8.19-8.51
0.75ug/L (min-max): 8.23-8.49
1.5ug/L (min-max): 8.27-8.52
3.0ug/L(min-max): 8.30-8.53
6.0ug/L (min-max): 8.35-8.59
Dissolved oxygen [% air
saturation valuel: Control (min-max): 93-106
solvent control (min-max): 93-108
0.38ug/L (min-max): 92-109
0.75ug/L (min-max): 91-106
1.5pg/L (min-max): 90-107
3.0pg/L(min-max): 91-109
6.0ug/L (min-max): 94-110
Conductivity: 35QS/cm3 in the dilution water at 20 °C
Total hardness: 180-182 mg/L as CaCO3

B. STUDY DESIGN AND METHODS

1. Experimental treatments

A range finding test was followed by a definitiast with five test concentrations. Control groups
were exposed to diluent water alone and diluenem@altus auxiliary solvent (106L dimethylforma-
mide/L). The definitive test was conducted at nahbeta-cyfluthrin technical concentrations of Q.38
0.75, 1.5, 3.0 and 6, @/L. In the definitive test, groups of seven fisareyplaced atrandom into each
glass aquarium containing the prepared contradstrrmedia (fish were added at the same time as the
test substance). Each vessel contained 10 litresedfum to a depth of 16.5 cm. This provided an
initial static loading of 0.4 g body weight/L. Thish were exposed to the control or test conditi@ns

a period of 96 hours under static conditions, wiblrenewal of media. Treatment and control groups
were maintained at 22 + 2 °C throughout the expoperiod and constant to within £ 1 °C during the
study. Supplementary aeration was provided visomalbore glass tubes. A photoperiod of 16 hours
light: 8 hours dark was maintained, with periodsadued lighting at the beginning and end of each
light phase. The fish were not fed during the 96rhexposure period.

2. Observations

The criteria of death employed in this study wéraljsence of respiratory movement and (ii) absence
of response to physical stimulation of the caudalyncle. In addition to observations on mortality a
approximately 2, 4, 24, 48, 72 and 96 hours, stibpassessments were also made on the incidence
and type of any sub-lethal effects compared withtroo fish. Daily records of temperature, pH and
dissolved oxygen were kept performed for each obatrd test vessel. Total hardness was measured
at 0 hours in the control and the highest test eotnation.

3. Statistical calculations

The LG was calculated using the SAFEStat LD50 applicaf®&S 8.2.) and the nominal concentra-
tions. The NOEC was derived by direct inspectiothefdata for lethal and treatment-related effects.
An incidence rate of more than one affected fishobgeven is considered to be significant.

Il. RESULTS AND DISCUSSION

A. FINDINGS

All validity criteria according to OECD 203 werélfilied, as mortality in control group did not ex-
ceed 10 % (or one fish if less than ten are usks8plved oxygen concentration waé0 % of air
saturation and constant exposure conditions hase baintained.

Analytical data: The measured concentrations ad-bgfluthrin ranged between 95 and 151 % of their
nominal values in samples of freshly prepared méldiareafter, the measured concentrations de-
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creased,with between 5 and 19 % of their nominkalegat 48 hours and between 3 and 5 % of nomi-
nal at 96 hours.

Measurable levels of beta-cyfluthrin (0.253 to @.26/L) were found in the samples taken from the
diluent water and solvent control vessels on dapdthereafter, in samples taken at 24 and 48 hours
with between 0.0928 and 0.0986/L remaining at 48 hours. At 96 hours, the measieeels of be-
tacyfluthrin in control samples were below the tilwii quantification of the analytical method (0.02
pg/L). Although the cause of this contamination wasidentified, the vessels used for the control
groups were thought to have been the source dégtesubstance as they had been used previously in
other studies performed on the same test substd8mme no adverse effects were noted in either of
the control vessels or at the two lowest test Evéke validity of the test was not thought to hagen
affected.

The 96-hour LG and NOEC values are presented below. The tedtsesa expressed in terms of the
nominal concentrations of beta-cyfluthrin technical

Endpoints Beta-Cyfluthrin technical
[ng/L]
LCs0 (95 % C.L.) (96 h) 5.62 (4.49-8.92)
NOEC (96 h) 0.75

B. OBSERVATIONS

Treatment effects were observed atgA. and higher concentrations and comprised effectise-
haviour, pigmentation, respiration and co-ordinatiat these exposure levels, the symptoms were
exhibited within the initial two hours of exposu.3.0 and 6.Qug/L, the fish were adversely affect-
ed throughout the test although the symptoms ebetuilzit 96 hours were not as severe as those noted
during the initial 24 hours of exposure. At 1L, the fish appeared to have recovered at 48shour
and were normal for the remainder of the test.

At the highest nominal concentration (g@YL) employed in the test, 57 % mortality occurréte
effects on mortality of beta-cyfluthrin in the fatd minnow are summarised below.

Table B.9.2-4: Effects on mortality of beta-cyfluthin in the fathead minnow

Beta-Cyfluthrin (ug/L, nom.) Cumulative mortality (initial population =
7 fish/concentration)

2h 4h 24h 48h 72 | 96 | %
h h

Control 0 0 0 0 0 0 0
Solvent control 0 0 0 0 0 0 0
0.38 0 0 0 0 0 0 0
0.75 0 0 0 0 0 0 0
1.5 0 0 0 0 0 0 0
3.0 0 0 0 0 0 0 0
6.0 0 0 4 4 4 4 57

The measurements of water quality (temperature cphgentrations of dissolved oxygen and total
hardness) remained within acceptable limits througlthe study.

Il. CONCLUSION

The 96-hour LCsq for the fathead minnow Pimephal es promelas) exposed to beta-cyfluthrin
technical under static conditions is 5.6g/L (nominal; 95 % C.L. 4.49-8.92ug/L). The NOEC
(96 h) is 0.79ug/L beta-cyfluthrin technical. Based on mean meased concentrations the 96-
hour LCspis 1.18ug/L beta-cyfluthrin and the NOEC is 0.123ug/L.
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KIIA 8.2.1/11 (newly submitted with renewal dossier)

Author:

Title: Beta-Cyfluthrin — acute toxicity to bluegill sunfish

Date: 10 March 2006e

Doc ID: M-482362-01-1

Report no.: IRV0122/053832

Guidelines: EU Directive 92/69/EEC, C.1 (1992), OECD Guideline No. 203 (rev.1992)
GLP: yes

Validity: valid

Deviations: As the measured concentration of the substance decreased, 14 and 23 % of their nominal
values at 48 hours and between 8 and 15 % of nominal at 96 hours, endpoints based on nominal values
are not appropriate. Therefore, endpoints based on mean measured values were calculated by the
RMS. Other validity criteria according to the current OECD Guideline No. 203 are fulfilled.

Dates of experimental work:5 July 2005 to 17 November 2005
Executive Summary

The acute effects of beta-cyfluthrin to bluegill sunfisbdomis macrochirgsvere investigated under

static conditions. This exposure regime was selected in order to be relevant to a single exposure load-
ing in the field.

Groups of seven juvenile fish were exposed to beta-cyfluthrin technical, dispersed in water at nominal
concentrations of 0.38, 0.75, 1.5, 3.0 and @@ uOne untreated control and one additional control

group containing dimethylformamide and water (1QfLwere included in the study. Observations

of the fish were made after approximately 2, 4, 24, 48, 72 and 96 hours of exposure.

At the start of the test, the measured concentrations ranged between 92 and 130 % of their nominal
concentrations. Thereafter, the measured values decreased, with 14 to 23 % of nominal at 48 hours and
between 8 and 15 % of nominal at 96 hours. The average recovery rate was 27 %.

Based on nominal concentrations, the 96-hour L&is 3.2 1g/L beta-cyfluthrin (95 % C.L. 2.49-
4.0 pig/L) and the NOEC is 0.38 g/L. Based on mean measured concentrations the 96-hour k£
is 0.87 (/L beta-cyfluthrin and the NOEC is 0.103ug/L.

I. MATERIALS AND METHODS

MATERIALS

. Test material:

Test item: Beta-cyfluthrin technical
Description: Powder

Lot/Batch #: 030916

Purity: 96.1 %

= >

2. Vehicle and/or positive control:None
3. Test organism:

Species: Bluegill sunfish (Lepomis macrochirus)

Age: Juvenile

Size: mean fork length: 3.9 cm

Body weight of

the animals: mean wet weight: 1.27 g

Loading: initial static loading of 0.68 g body weight/L
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Source:

Culture: Stock of fish obtained from supplier on 26 May 2005 and held in
recirculated supply of diluent water

Diet/Food: Standard commercial fish food (TetraPro Flake Food) in an

amount equivalent to 1-2 % of the total wet-weight of fish in the

holding tank and supplemented with Artemia and bloodworms.

Food was supplied daily until 22 hours prior to testing.
Acclimation period: 14 days

4. Environmental conditions:

Temperature: Control (min-max): 21.4-22.6

solvent control (min-max): 21.7-22.6

0.38 1g/L (min-max): 21.8-22.5

0.75 /L (min-max): 21.8-22.6

1.5 /L (min-max): 21.8-22.7

3.0 w/L(min-max): 21.8-22.7

6.0 g/L (min-max): 21.8-22.9
Photoperiod: 16 hours light, 8 hours dark
pH: Control (min-max): 7.97-8.40

solvent control (min-max): 7.95-8.46

0.38 /L (min-max): 7.99-8.54

0.75 /L (min-max): 8.01-8.47

1.5 1g/L (min-max): 8.03-8.49

3.0 1g/L(min-max): 8.10-8.62

6.0 1g/L (min-max): 8.11-8.11
Dissolved oxygen [% air
saturation value:

Control (min-max): 87-104

solvent control (min-max): 93-102

0.38 1g/L (min-max): 90-104

0.75 /L (min-max): 92-103

1.5 g/L (min-max): 89-102

3.0 w/L(min-max): 83-101

6.0 1g/L (min-max): 92-103
Conductivity: 350 @/cm3 in the dilution water at 20 °C
Total hardness: 166-180 mg/L as CaCO3

B. STUDY DESIGN AND METHODS

1. Experimental treatments

A range finding test was followed by a definitive test with five test concentrations. Control groups
were exposed to diluent water alone and diluent water plus auxiliary solventl(H#d®ethylforma-

mide/L). The definitive test was conducted at nominal beta-cyfluthrin technical concentrations of 0.38,
0.75, 1.5, 3.0 and 6.@(L. In the definitive test, groups of seven fish were placed at random into each
glass aquarium containing the prepared control or test media (fish were added at the same time as the
test substance). Each vessel contained 13 litres of medium to a depth of 17.5 cm. This provided an
initial static loading of 0.68 g body weight/L. The fish were exposed to the control or test conditions
for a period of 96 hours under static conditions, with no renewal of media. Treatment and control
groups were maintained at 22 + 2 °C throughout the exposure period and constant to within + 1 °C
during the study. Supplementary aeration was provided via narrow bore glass tubes. A photoperiod of
16 hours light and 8 hours dark was maintained, with periods of subdued lighting at the beginning and
end of each light phase. The fish were not fed during the 96-hour exposure period.

2. Observations
The criteria of death employed in this study were (i) absence of respiratory movement and (ii) absence
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of response to physical stimulation of the caud@alymcle. In addition to observations on mortality a
approximately 2, 4, 24, 48, 72 and 96 hours, stibpassessments were also made on the incidence
and type of any sub-lethal effects compared wittitrod fish. Daily records of temperature, pH and
dissolved oxygen were kept performed for each obatnd test vessel. Total hardness was measured
at 0 hours in the control and the highest test eomation.

3. Statistical calculations

The LG was calculated using the SAFEStatsb Bpplication (SAS 8.2.) and the nominal concentra-
tions. The NOEC was derived by direct inspectiothefdata for lethal and treatment-related effects.
An incidence rate of more than one affected fishabseven is considered to be significant.

[I. RESULTS AND DISCUSSION

A. FINDINGS

All validity criteria according to OECD 203 werdfilled, as mortality in control group did not ex-
ceed 10 % (or one fish if less than ten are usks8plved oxygen concentration waé0 % of air
saturation and constant exposure conditions hase mintained.

Analytical data: The measured concentrations ad-bgfluthrin ranged between 92 and 130 % of their
nominal values in samples of freshly prepared méldiareafter, the measured concentrations de-
creased, with between 14 and 23 % of their nomiakles at 48 hours and between 8 and 15 % of
nominal at 96 hours.

The 96-hour LG and NOEC values are presented below. The tedtsesa expressed in terms of the
nominal concentrations of beta-cyfluthrin technical

Endpoints Beta-Cyfluthrin technical
[ng/L]
LCs0 (95 % C.L.) (96 h) 3.2 (2.49-4.0)
NOEC (96 h) 0.38

B. OBSERVATIONS

Treatment effects occurred at Op@/L and higher concentrations and comprised effectsehav-

iour, pigmentation, respiration and co-ordinatidhthese exposure levels, the symptoms were exhib-
ited within the initial two hours of exposure bhiey were not sustained and at 96 hours, all of the
surviving fish appeared to have recovered and wermal.

At the highest nominal concentration (ggYL) employed in the test, 100 % mortality occurréde
effects on mortality of beta-cyfluthrin in the bk sunfish are summarised below.

Table B.9.2-5: Effects on mortality of beta-cyfluthin in the bluegill sunfish

Beta-Cyfluthrin (ug/L, nom.) Cumulative mortality (initial population =

7 fish/concentration)

2h 4h 24h 48h 72h 96h %
Control 0 0 0 0 0 0 0
Solvent control 0 0 0 0 0 0 0
0.38 0 0 0 0 0 0 0
0.75 0 0 0 0 0 0 0
1.5 0 0 0 0 0 0 0
3.0 0 0 3 3 3 3 43
6.0 0 0 7 7 7 7 100

The measurements of water quality (temperaturecphigentrations of dissolved oxygen and total
hardness) remained within acceptable limits througlthe study.
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[lIl. CONCLUSION

The 96-hour LCsofor the bluegill sunfish (Lepomis macrochirus) exposed to beta-cyfluthrin
technical under static conditions is 3.2 ¢/L (nominal; 95 % C.L. 2.49-4.0pg/L). The NOEC (96
h) is 0.38 g/L beta-cyfluthrin technical. Based on mean measured concentrations the 96-hour
LCsois 0.87 w/L beta-cyfluthrin and the NOEC is 0.103 w/L.

KIIA 8.2.1/12 (newly submitted with renewal dossier)

Author:

Title: Beta-Cyfluthrin — acute toxicity to common carp

Date: 10 March 2006f

Doc ID: M-482363-01-1

Report no.: IRV0120/053830

Guidelines: EU Directive 92/69/EEC, C.1 (1992), OECD Guideline No. 203 (rev.1992)
GLP: yes

Validity: valid

Deviations:  As the measured concentration of the substance decreased, 10 and 19 % of their nomi-
nal values at 48 hours and between 5 and 9 % of nominal at 96 hours, endpoints based on nominal
values are not appropriate. Therefore, endpoints based on mean measured values were calculated by
the RMS. Other validity criteria according to the current OECD Guideline No. 203 are fulfilled.

Dates of experimental work:21 July 2005 to 12 November 2005
Executive Summary

The acute effects of beta-cyfluthrin to common carp (Cyprinus carpio) were investigated under static
conditions. This exposure regime was selected in order to be relevant to a single exposure loading in
the field.

Groups of seven juvenile fish were exposed to beta-cyfluthrin technical, dispersed in water at nominal
concentrations of 0.38, 0.75, 1.5, 3.0 and @@ uOne untreated control and one additional control

group containing dimethyl-formamide and water (1Q¢L) were included in the study. Observations

of the fish were made after approximately 2, 4, 24, 48, 72 and 96 hours of exposure.

At the start of the test, the measured concentrations ranged between 95 and 129 % of their nominal
values; thereafter, the measured concentrations decreased, ranging between 10 and 19 % of their nom-
inal values at 48 hours and between 5 and 9 % of nominal at 96 hours. The average recovery rate was
20.84 %.

Based on nominal concentrations, the 96-hour L& is > 6.0 jg/L beta-cyfluthrin and the NOEC
is 0.38 /L. Based on mean measured concentrations the 96-hour k(s 1.25 /L beta-
cyfluthrin and the NOEC is 0.079 jg/L.

l. MATERIALS AND METHODS
A. MATERIALS

1. Test material:

Test item: Beta-cyfluthrin technical
Description: Powder
Lot/Batch #: 030916

Purity: 96.1 %
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2. Vehicle and/or positive control:

3. Test organism:

Species:

Age:

Size:

Body weight of the animals:
Loading:

Source:

Culture:

Diet/Food:

Acclimation period:

4. Environmental conditions:
Temperature:

Photoperiod:
pH:

Dissolved oxygen:[% air
saturation value]

Conductivity:
Total hardness:

None

Common carp (Cyprinus carpio)

Juvenile

mean fork length: 4.0 cm

mean wet weight:@.0

initial static loading of 0.64 g bodsight/L

Commercial fish farm in the UK

Stock of fish obtained from supplier I April 2005 and
held in an aerated supply of diluent waterasritbw-through
conditions until use.

Standard commercial fish food (Nkshipellets) in an amount
equivalent to 1.5 % of the total wet weighfish in the hold
ing tank and supplemented with bloodworms.dReas sup
plied daily until 24 hours prior to testing.

14 days

Control (min-max): 21.5-23.2
solvent control (min-max): 21.7-23.1
0.38ug/L (min-max): 21.8-23.2
0.75ug/L (min-max): 21.8-23.1
1.5ug/L (min-max): 21.8-23.0
3.0pg/L(min-max): 21.8-23.1
6.0ug/L (min-max): 21.7-23.0

16 hours light, 8 hours dark

Control (min-max): 7.98-8.22
solvent control (min-max): 7.99-8.22
0.38ug/L (min-max): 8.01-8.35
0.75ug/L (min-max): 8.05-8.39
1.5pg/L (min-max): 8.06-8.46
3.0pg/L(min-max): 8.11-8.39
6.0ug/L (min-max): 8.12-8.32

Control (min-max): 93-104
solvent control (min-max): 84-103
0.38ug/L (min-max): 92-103
0.75ug/L (min-max): 94-104
1.5pg/L (min-max): 94-103
3.0pg/L(min-max): 89-103
6.0ug/L (min-max): 87-102
35QS/cm?3 in the dilution water at 20 °C
190-192 mg/L as CaCO3

B. STUDY DESIGN AND METHODS

1. Experimental treatments

A range finding test was followed by a definitiest with five test concentrations. Control groups
were exposed to diluent water alone and diluenémglus auxiliary solvent (106L dimethylforma-

mide/L). The definitive test was conducted at nahbeta-cyfluthrin technical concentrations of Q.38
0.75, 1.5, 3.0 and 6,@/L. In the definitive test, groups of seven fisbreplaced at random into each
glass aquarium containing the prepared contradstrrmedia (fish were added at the same time as the
test substance). Each vessel contained 22 litresedfum to a depth of 22 cm. This provided anaihiti
static loading of 0.64 g bodyweight/L. The fish weixposed to the control or test conditions for a
period of 96 hours under static conditions, withramewal of media.
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Treatment and control groups were maintained at 20C throughout the exposure period and con-
stant to within £ 1 °C during the study. Supplenagptaeration was provided via narrow bore glass
tubes. A photoperiod of 16 hours light: 8 hourkdaas maintained, with periods of subdued lighting
at the beginning and end of each light phase. iBhesfere not fed during the 96 hour exposure peri-
od.

2. Observations

The criteria of death employed in this study wéralfsence of respiratory movement and (ii) absence
of response to physical stimulation of the caudaymcle. In addition to observations on mortality a
approximately 2, 4, 24, 48, 72 and 96 hours, stibpassessments were also made on the incidence
and type of any sub-lethal effects compared withtrab fish. Daily records of temperature, pH and
dissolved oxygen were kept performed for each obatnd test vessel. Total hardness was measured
at 0 hours in the control and the highest test eomation.

3. Statistical calculations

The LGowas calculated using the SAFEStatsh&pplication (SAS 8.2.) and the nominal concentra-
tions. The NOEC was derived by direct inspectiothefdata for lethal and treatment-related effects.
An incidence rate of more than one affected fishobgeven is considered to be significant.

[I. RESULTS AND DISCUSSION
A. FINDINGS

Analytical data: The measured concentrations ad-bgfluthrin ranged between 95 and 129 % of their
nominal values in samples of freshly prepared méldiareafter, the measured concentrations de-
creased, ranging between 10 and 19 % of their ralmaiues at 48 hours and between 5 and 9 % of
nominal at 96 hours.

The 96 hour Leand NOEC values are presented below. The testsemel expressed in terms of the
nominal concentrations of beta-cyfluthrin technical

Endpoints Beta-cyfluthrin technical
[ng/L]
LCs0(95 % C.L.) (96 h) >6.0 (-)
NOEC (96 h) 0.38

B. OBSERVATIONS

All validity criteria according to OECD 203 werdfilled, as mortality in control group did not ex-
ceed 10 % (or one fish if less than ten are usks§plved oxygen concentration was0 % of air
saturation and constant exposure conditions hase baintained.

Treatment effects were observed at @A and higher concentrations and comprised effeats
behaviour, pigmentation, respiration and co-ordamatAt these levels, the symptoms were exhibited
within the initial two hours of exposure but thegne not sustained and at 96 hours, all of the gurvi
ing fish appeared to have recovered and were normal

At the highest nominal concentration (L) employed in the test, 14 % mortality occurréte
effects on mortality of beta-cyfluthrin in the commmcarp are summarised below.

Table B.9.2-6: Effects on mortality of beta-cyfluthin in the common carp

Beta-Cyfluthrin (ug/L, nom.) Cumulative mortality (initial population =
7 fish/concentration)

2h | 4h | 24 |48 |72 |96 | %
h h h h

Control 0 0 0 0 0 0 0

Solvent control 0 0 0 0 0 0 0

0.38 0 0 0 0 0 0 0
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The measurements of water quality (temperature, pH, concentrations of dissolved oxygen and total
hardness) remained within acceptable limits throughout the study.

M. CONCLUSION

The 96-hour LCsofor the common carp Cyprinus carpio) exposed to beta-cyfluthrin technical
understatic conditions is > 6.0 g/L (nominal). The NOEC after 96 h is 0.3&g technical/L beta-
cyfluthrin. Based on mean measured concentrations the 96-hour Lsgis 1.25pg/L beta-
cyfluthrin and the NOEC is 0.079 jg/L.

Metabolites of beta-cyfluthrin

KIIA 8.2.1/05

Author: I

Title: Acute toxicity of Dichlorovinylcarboxylic acid to rainbow trout
Date: 7 September 1984

Doc ID: M-034724-01-1

Report no.: 515

Guidelines: US-EPA FIFRA § 72-1 guideline

GLP: yes

Validity: \Valid

Deviations: The study is valid according to the current OECD Guideline No. 203. No analytic on the
test substance was conducted. However, DCVA is stable in aquatic environment (see Vol-
ume_3CA _ B-8.2.2).

Test material: DCVA (Dichlorovinylcarboxylic acid), purity: 99.9 %, batch no. 150-6-52
Results: The 96-hour L& and the lowest lethal concentration in rainbow trout were greater than
14700 /L (nominal). The no observed effect concentration was 14@Q0 p

Conclusion: LCso (96 h) > 14700 pg/L; NOEC (96 h) = 14700 pg/L

KIIA 8.2.1/06

Author:

Title: Acute toxicity of Fluorphenoxybenzaldehyde to rainbow trout

Date: 3 August 1984

Doc ID: M-034806-01-1

Report no.: 502

Guidelines: US-EPA FIFRA § 72-1 guideline

GLP: yes

Validity: valid

Deviations:  The study is valid according to the current OECD Guideline No. 203. No analytics on

the test substance were conducted. Still, the study can be used to address the acute
toxicity of the metabolite to fish (see Volumel section 2.9.2.1)
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Test material: FPB-aldehyde (Fluorphenoxybenzaldehyde), purity: 96.2 %, batch no. 150-6-51

Results: The 96-hour L& and the lowest lethal concentration were 782 1and 655 gL,
respectively. The no observed effect concentration was@/10 p

Conclusion:  LCso (96 h) = 792 pg/L; NOEC (96 h) = 410 ug/L

KIIA 8.2.1/14

Author: Hill, I. R.

Title: IAquatic organisms and pyrethroids

Date: 1990

Doc ID: M-090574-01-1

Report no.: Lit. 6002

Guidelines: Publication: Society of Chemical Industry, Great Britain,
Journal: Pesticide Science, Volume:27, Pages:429-457,
Year:1990

GLP: no

Validity: supplemental

Results: The FPB-acid 96 h LC50 for rainbow trout is reported to be 13000 p

Conclusion  supplemental information

KIIA 8.2.1/13 (newly submitted with renewal dossier)

Author:

Title: Acute toxicity of beta-Cyfluthrin FPB-acid (tech.) to fish
(Oncorhynchus mykiss) under static conditions

Date: 23 February 2010

Doc ID: M-364414-01-1

Report no.: EBFRL0O03

Guidelines: US-EPA FIFRA § 72-1 guideline, SEP-EPA-540/9-85-006 (1982/1985),
OPPTS 850.1075
(Public Draft, 1996), EU Directive 92/69/EEC, C.1 (1992), OECD Guid
No. 203 (rev.199:

GLP: yes

Validity: valid

Guideline: US-EPA FIFRA § 72-1 guideline, SEP-EPA-540/9-85-006 (1982/1985), OPPTS 850.1075
(Public Draft, 1996), EU Directive 92/69/EEC, C.1 (1992), OECD Guideline No. 203 (rev.1992)
Deviations: None

Executive Summary

The effect of FPB-acid to rainbow tro@iicorhynchus mykissvas evaluated in a 96-hour static tox-

icity test conducted at nominal (mean measured) concentrations of 1.00 (1.14), 2.00 (1.75), 4.00
(4.36), 8.00 (6.79), 16.0 (11.9) and 32.0 (28.9) mg/L. Ten fish were exposed in the control and in each
treatment. Samples were analysed for FPB-acid at 0 hours (before fish addition) and after 48 and 96
hours. Initial recovery was between 62 % and 150 % of nominal and between 91 % and 97 % at the
end of the test after 96 hours. All results are based on mean measured concentrations as some of the
analysed results revealed recoveries out of the range of 80 — 120 % of nominal.

In the controls no mortalities or sub-lethal findings were observed. In all test lel/dl4 mg /L FPB-

acid behavioural changes were observed during the entire exposure period

All validity criteria according to the guideline OECD 203 were fulfilled.
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The 96-hour LCsq for rainbow trout ( Oncorhynchus mykiss) exposed FPB-acid was calculated to
be 4.06 mg/L (mean measured) with 95 % confidence interval of 1.69 to 8.36 mg/L. The NOEC
(96 h) was < 1.14 mg/L.

l. MATERIALS AND METHODS

A. MATERIALS
1. Test material:

Test item: beta-Cyfluthrin FPB-acid
Description: White powder

Lot/Batch #: SES 10570-2-1

Purity: 99.2 %

2. Vehicle and/or positive
control: Filtered and dechlorinated tap water

3. Test organisms:

Species: Rainbow trout Oncorhynchus mykiys

Age: Juvenile

Size: mean: 5.1 cm = 0.5 cm

Weight: mean: 1.5 g/fish + 0.6 g

Source:

Loading: 0.38 g fish/L (10 fish per 40 litres of test medium)

Diet/Food: no feeding for 48 hours prior to test and during the total test period
Acclimatisation: 14 days + 48 hours before testing

4. Environmental conditions:

Temperature: 10.7-11.3°C
Photoperiod: 16 hours
pH:
Control (start — 96 h): 73-7.1
1.14 mg/L(start — 96 h): 7.3-6.9
1.75 mg/L (start — 96 h): 7.1-6.9
4.36 mg/L (start — 96 h): 6.9-7.0
6.79 mg/L(start — 96 h): 6.9-7.1
11.9 mg/L (start — 24 h): 6.8
28.9 mg/L (start): 6.5
Dissolved oxygen: 83-99% Q@
Conductivity: < 0.2 mS/cm3 in the dilution water
Hardness: 40 - 60 mg CaCO3/L
B. STUDY DESIGN

1. Experimental treatments

The toxicity test was performed at nominal (mean measured) concentrations of 1.00 (1.14), 2.00
(1.75), 4.00 (4.36), 8.00 (6.79), 16.0 (11.9) and 32.0 (28.9) mg test item/L. The test was conducted
under static test conditions. A negative control (dilution water only) was also prepared. A single repli-
cate vessel was prepared for the control and at each treatment level, each containing ten fish
(added to 40 L test medium).

2. Observations

Fish in all vessels were observed for sublethal effects and mortality after 4, 24, 48, 72 and 96 hours.
Temperature, pH-value and oxygen saturation of test solutions were measured on a daily basis.
Hardness and conductivity of the test water was measured at test initiation. Analytical measurements
were performed by HPLC analysis at test initiation and after 48 and 96 hours.
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3. Statistical calculations

The LG values and their 95 % confidence intervals weteutated using one of three statistical
techniques: moving average, logit analysis or prabalysis. The NOEC was determined by visual
interpretation of the mortality and observationadat

Il. RESULTS AND DISCUSSION
A. FINDINGS
Analytical data: The analytical determination ofg=&cid (in water by HPLC - UV) revealed initial
recovery values between 62 % and 150 % of nommaba&tween 91 % and 97 % at the end of the

test after 96 hours. All results are based on megasured concentrations as some of the analysed
results revealed recoveries out of the range &f 820 % of nominal.

Table B.9.2-7: Nominal and measured concentrationsf FPB-acid

Nominal Nominal Measured concentration of FPB-acid
conc. test | concentration | day O day 2 day 2 new | day 4 Mean Percent of
item of FPB-acid [mg /L] aged [mg /L] [mg /L] day 0 — nominal
[mg /L] [mg /L] [mg /L] day 4 [%0]

[mg /L]
1.00 0.992 1.49 1.24 0.934 0.900 |1.14 115
2.00 1.98 1.48 1.79 1.89 1.85 1.75 88
4.00 3.97 3.18 6.57 3.90 3.77 4.36 110
8.00 7.94 4.97 6.85 7.63 7.70 6.79 86
16.00 18.9 9.84 11.5 14.4 - 11.9 75
32.00 31.7 215 36.3 - - 28.9 91

The 96 hour L&, NOEC and NOLEC values are presented below.

Endpoints Beta-cyfluthrin technical
[ng/L]
LCs0(95 % C.L.) (96 h) >6.0 (-)
NOEC (96 h) 0.38

B. OBSERVATIONS

No mortalities or sub-lethal findings were obserirethe controls. In all test leveis1.14 mg /L
FPBacid (mean measured) behavioural changes weesvaa during the entire exposure period. Af-
ter 96 hours of exposure fish showed the follovbegavioural symptoms:

- showed laboured respiration

- remaining for unusually long periods on the bottwf the aquarium

- showed loss of equilibrium with lateral deviatiwom their normal orientation
- turned in a vertical position

All measured water quality parameters were withagpecifications recommended by the OECD 203
test guideline. Dissolved oxygen concentrationgedrfrom 83 to 99 % oxygen saturation, the pH
values ranged from 6.5 to 7.3 and the water tenypreraanged within 10.7 — 11.3 °C in all aquaria
over the whole test period.

The results for mortality are presented in thedddadlow.
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Table B.9.2-8: Effects of beta-cyfluthrin FPB-acid to rainbow trout

FPB-acid Cumulative mortality (initial population =
[mg/L, mean measured] 710fish/concentration)

4h 24 h 48 h 72 h 96 h %
Control 0 0 0 0 0 0
1.14 0 0 0 0 0 0
1.75 0 0 0 2 2 20
4.36 0 0 0 1 1 10
6.79 0 0 4 7 7 70
11.9 4 10 10 10 10 100
28.9 10 10 10 10 10 100

All validity criteria according to OECD 203 were fulfilled, as mortality within the 48-hour setting-in
period did not exceed 5 %, mortality in control group did not exceed 10 % (or one fish if less than ten
are used), dissolved oxygen concentration wé8 %o of air saturation and constant exposure condi-
tions have been maintained.

Ill. CONCLUSIONS

The 96 hour LCsq for rainbow trout ( Oncorhynchus mykiss) exposed FPB-acid was calculated to
be 4.06 mg/L (mean measured) with 95 % confidence interval of 1.69 to 8.36 mg/L. The NOEC
(96 h) was < 1.14 mg/L.

B.9.2.2 Long-term and chronic toxicity to fish

For the chronic effects to fish, reference is made to studies with cyfluthrin on which the current Annex

| listing of beta-cyfluthrin is based.

Adjusting the endpoints to beta-cyfluthrin, they have to be multiplied with 0.42 due to the lower con-
tent of the active (fish toxic) diasteromer pairs 1l and 1V in cyfluthrin (see also the introducing part).
Although there is evidence of racemisation in water and thus, a partial conversion from diastereomer
pair Il to | and IV to Il from the mesocosm studies of Heimbach 1989 and 1990, this does not gener-
ally justify the assumption that beta-cyfluthrin converts into the less toxic cyfluthrin when sprayed into
water bodies. Likewise, raw data from the hydrolysis study by Krohn 1997a (see Volume_3CA-B-
8.2.1) do not exclude a slight epimerisation process in general, but do not provide clear evidence for
epimerisation. Due to the study design it is not possible to distinguish between the processes of hy-
drolysis and epimerisation.

The reaction pathway of the racemisation of the closely related pyrethroid cypermethrin is well de-
scribed in Nillos et al. 2009According to this publication, the reaction is due to a positive partial

charge at the-& atom. Therefore, this carbon is relatively acidic leading to an easy loss of the C-
bound proton and consequently creating an anion. The reprotonation can occur from both sides.
However, Nillos et al. (2009) used alcoholic (protic) solvents being responsible for reprotonation and
stated that the epimerisation was not observed in pure water. Moreover, the authors cited Perschke and
Hussain (1992) reporting that the addition of HCI prevented the isomerisation in case of deltamethrin.
Overall, it is not clear which further components are needed to support this racemisation. Further more
it appears quitelikely that an alkaline pH favours the racemisation since the separation of the proton
from the ¢C atom is supported by more alkaline conditions.

The mentioned mesocosm studies Heimbach 1989 and 1990 showed slight to moderate alkaline condi-
tions. Therefore, no conclusion can be drawn for the fate of isomers in neutral or slightly acidic water
bodies.

Concerning the ELS-study [llil  (1985) the effects observed argue against waiving the adjust-
ment of cyfluthrin to beta-cyfluthrin. Considering the type of effects [significantly reduced number of
swim ups (only 10 % ) followed by death rate of 100 % (0.4 pg/L) and still high mortalities for the

next lower applied concentrations] it cannot be excluded that the toxic effects are mainly attributed to

5 Nillos et al. 2009
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the exposure of fish embryos (fish eggs) within the hatching stage. As the duration of this sensitive
stage is quite short, fish embryos can be exposed to beta-cyfluthrin even if conditions within some
water bodies are favourable to epimerisation.

Hence, the adjustment of the enpoint from cyfluthrin to beta-cyfluthrin is regarded necessary to main-
tain a sufficient protection level.

Table B.9.2-9: Chronic toxicity of beta-cyfluthrin and cyfluthrin to fish

Species Test design LC50 NOEC Reference reliability
(ng (ng as/L)
as/L)
Cyfluthrin
Oncorhynchus | 58 d ELS 0.069 (mm) 0.010 (mm) KIIA 8.2.4 valid
mykiss flow-through i 683
adjustment to B 1985
beta- M-008695-01-1
cyfluthrin: R-19088
0.0042 (mm)
Pimephales 307 d FLC - 0.140 (mm) KIIA 8.2.5 valid
promelas flow-through 100097
adjustment to | [ EGEGNG:
beta-cyfluthrin: | 1990
0.0588 (mm) M-022913-02-1
R-34700

Studies shaded in grey have been reviewed as part of the 2002 EU evaluation.
Values inbold: Endpoints used for risk assessment
mm: mean measured

Early life stage toxicity test

Annex | inclusion of beta-cyfluthrin is based on an early life stage study with rainbow trout (Carlisle,
1985) conducted with cyfluthrin.

KIIA8.2.4

Author:

Title: Toxicity of Cyfluthrin (Baythroid) technical to early life stages
of rainbow trout

Date: 1985

Doc ID: M-008695-01-1

Report no.: 683

Guidelines: Equivalent to the test guidelines US-EPA FIFRA 8§ 72-4 guideline and
OECD
Guideline No. 210

GLP: yes

Validity: valid

Deviations: The study is valid according to the current OECD 210 guideline, with some minor devia-
tions not influencing the outcome of the study. The dissolved oxygen concentration stayed within the
targeted limits of 6.5 to 11.9 ppm (three occasions above that range). The temperature during the study
ranged from 8.3 to 11.9 °C (recommended 8.5 to 11.5).

Test material: Cyfluthrin techn. (Baythroid), purity: 96.0 %, batch no. 84-R-221-1/7

Results: The early life stages of rainbow trout were exposed to five concentrations of cyfluthrin for 58
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days, i.e. nominal 0.025, 0.050, 0.100, 0.200 and 0.400 pn

The mean measured concentration ranged from 32 % to 48 % of nominal.

During the period of exposure, there were no concentration-related embryonic deaths, but larvae mor-
tality at the three highest concentrations tested. Growth as measured by biomass and mean fish weight
was significantly reduced in the 0.050, 0.100, 0.2§/0 groups (0.0177, 0.0318 and 0.084fLu

based on mean measured concentrations). The number of fish showing behavioural signs at concentra-
tions of nominal 0.050g/L and higher was statistically significantly increased.

The no observed effect concentration was 0.@fQ (based on mean measured concentration) or

0.025 /L (nominal).

Due to the significantly reduced number of swim ups (only 10 % ) followed by death rate of 100 %

(0.4 pg/L nominal) and still high mortalities for the next lower applied concentrations, it can be as-
sumed that the toxic effects are mainly attributed to the exposure of fish embryos (fish eggs) within

the hatching stage.

Conclusion:

The 56 day L& of cyfluthrin is 0.069 pg/L (mm).

The NOEC of cyfluthrin is 0.01 pg/L.

Endpoints for beta-cyfluthrin are adjusted by multiplication with the factor 0.42:
LCs0(56 d) = 0.029 pg/L

NOEC (56 d) = 0.0042 pg/L

CA 8.2.2.2 Fish full life cycle test

Annex | inclusion of beta-cyfluthrin is based on a full life-cycle study with fathead minnow (Rhodes
et. al 1990) conducted with cyfluthrin.

KIIA 8.2.5

Author:

Title: Full Life-Cycle Toxicity of 14C-Cyfluthrin (Baythroid®) to the
Fathead Minnow (Pimephales promelas) Under Flow-Through
Conditions

Date: 2 April 1990

Doc ID: M-022913-02-1

Report no.: 100097

Guidelines: US-EPA FIFRA § 72-4 guideline, 40 CFR, Section 158.145

GLP: yes

Validity: valid

Guideline: US-EPA FIFRA 8§ 72-4 guideline, 40 CFR, Section 158.145

Deviations: The study is valid according to the current US EPA protocol OPPTS 850.1500 Fish life
cycle toxicity. A mortality rate of 37.5 % in the control group 153 -301 days post-hatch was deter-
mined. Hence, data about survival 153 -310 d are considered as not fully reliable.

Test material: *“C-Cyfluthrin (Baythroid), purity: 99.0 %, reference no. PS-2344

Results: The study was initiated using newly fertilised eggs (<24 hours post-fertilisation) with expo-
sure continuing for 301 days post-hatch. Mean measured exposure concentrations, determined by lig-
uid scintillation counting techniques (LSC), were 0.018, 0.033, 0.065, 0.14 andye2A. uThese

mean values ranged from 106 to 116 % of the nominal concentrations of 0.016, 0.031, 0.063, 0.13 and
0.25 g as/L. Of the 82 % average 14C-activity recovered, 90 % was characterié@etgfuthrin.

No significant difference in parental generation hatchability was exhibited, while F1 egg hatchability
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was significantly reduced at the highest concentration tested. Survival, in both parental and F1 genera-
tions, was significantly reduced at approximately 60-days post-hatch at the highest concentration test-
ed. Survival was not significantly reduced at any other interval. Growth, as reflected by standard
length and wet weight was not significantly reduced compared to the control in either the parental or
F1 generation at any concentration tested. Reproductive success, as measured by the number of
spawns, number of eggs, number of eggs/spawn, number of reproductive days and the number of
eggs/pair/reproductive day, was not significantly reduced at any of the four concentrations examined.
The no observed effect concentration (NOEC) was 0gldsjl. (based on mean measured concentra-

tion or nominal 0.13 g as/L).

Conclusion: The NOEC (mm) of cyfluthrin is 0.14 pg/L.
The Endpoint for beta-cyfluthrin adjusted by a multiplication factor of 0.42 is as follows:

NOEC (mm) = 0.059 ug/L

B.9.2.2.1 Bioconcentration in fish

The log Bw values of the isomers contained in beta-cyfluthrin are greater than 3, i.e. 5.9 for isomer |l
and 5.8 for isomer IV (at 25 °C). Therefore a bioconcentration study in fish is required. Annex | inclu-
sion of beta-cyfluthrin is based on a 28-day bioconcentration study with the bluegill sunfish conducted
with cyfluthrin (Carlisle and Roney, 1984, KIIA 8.2.6.1/01).

Due to deficiencies in the existing study, a new bioconcentration study in fish was submitted and is
summarised below.

Species | Testdesign| Result | Reference | Reliability
Beta-Cyfluthrin
Lepomis 28-day BCFSS steady-state [L/kg ] 1458 | CA valid
macrochirus | flowthrough | BCFSSL | lipid-normalised steady- 1695 8.2.2.3/02
state[L/kg ] D78913
BCFSSL | lipid-normalised steady- 2295 | . 2014
(parent) | state[L/kg ] based on parent M-481021-
substance 01-1
BCFKL | lipid-normalised kinetic 1745 | R-33370
[L/kg]
BCFkLg | lipid-normalised growth- 1822
corrected kinetic [L/kg ]

Metabolites of beta-cyfluthrin

For the metabolites FPB-acid and DCVA new studies on partition co-efficient (n-octanol/water) are
available. For FPB-acid the maximum log,®as 2.6 at pH 5 (23 °C) and for DCVA the maximum

log Pwwas 2.5 at pH 5 (25 °C).

Accordingly, no studies on the bioconcentration of beta-cyfluthrin metabolites are needed for Annex |
renewal.

KIIA 8.2.6.1/02 (newly submitted with renewal dossier)

Author:

Title: [Fluorophenyl-14C]Beta-Cyfluthrin: Bioconcentration Test in the Bluegjll
Sunfish (Lepomis Macrochirus) under Flow-Through Conditions

Date: 3 March 2014

Doc ID: M-481021-01-1

Report no.: D78913

Guidelines: OECD Guideline No. 305

GLP: yes

Validity: valid
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Executive Summary

The bioconcentration and depuration characteristics of beta-cyfluthrin were investigated in the Blue-
gill sunfish in a dynamic flow-through system. The bioconcentration in whole fish was calculated.
The fish were continuously exposed to [Fluorophéf@lbeta-cyfluthrin at an average concentration

of 0.12 g eqg/L for 28 days. After the exposure, the fish were transferred to flowing untreated water
and the depuration of radioactivity was followed for further 28 days.

Temperature, pH and oxygen concentrations were monitored from day 0 to day 56 and were within
acceptable limits; measurements ranged from 22.0 - 22.7 °C, 8.0 - 8.4 and 6.1 - 8.4 mg/L, respectively.
The radioactive residues during exposure in whole fish increased rapidly (@.£20gwon day 14 and
0.121 g eqg/g on day 20) and ranged between 0.1H8qlg and 0.186gueq/g for time intervals 24 to

28 days (plateau phase). However, depuration was delayed with a depuration half-life of 8.66 days
(0.052 g eqg/g on depuration day 4 and 0.047eg/g on depuration day 28).

BCFss and kinetic BCFk were calculated to be 1458 and 1508, respectively. The lipid normalised
BCFL based on BCFk was 1753. The growth corrected BCF values BCFkg and BCFkLg were 1640
and 1907, respectively. All these data were based on total radioactive residues.

BCFssbased on the real measured fraction of the parent compound is 1974. The corresponding lipid
normalised BCEs_ is 2295.

l. MATERIALS AND METHODS

A. MATERIALS
1. Test material:

Test item: [fluorophenyl-UL-14C]Beta-cyfluthrin

Lot/Batch #: KML 9609

Specific activity: 4.36 MBg/mg

Radiochemical purity: > 98 % (sum of isomers)

2. Vehicle and/or

positive control: Acetone

3. Test organism:

Species: Bluegill sunfisi.épomis macrochirys

Age: Adult

Size: mean length: 3.75cm

Body weight of the animals:  mean weight: 0.804 g

Loading: initial loading of 0.32 g body weight/L (Based on a daily flow through
volume of 250 L)

Source:

Diet/Food: During the test, the fish was fed once daily (TetraMin, Tetra
GmbH, D49304 Melle, containing 8.0 % lipid and 48.0 % total
protein), based on about 2 % of the average fish body weight,
taking into account increasing body weights and decreasing
number of fish per tank.

Acclimation period: 5 weeks in tap water

4. Environmental conditions

Temperature:

Control (min-max): 22.2-22.5

Treatment (min-max): 22.0-22.7

Photoperiod: 16 hours light, 8 hours dark, light intensity at light period
approximately 300-400 Lux

pH:

Control (min-max): 8.1-8.4

Treatment (min-max): 8.0-8.4

Dissolved oxygen [mg/L]:



beta-cyfluthrin -71- 07.03.2017
Volume 3 — B.9 Ecotoxicology data

Control (min-max): 6.6-8.4
Treatment (min-max): 6.1-8.3
Total hardness:

Control: 9.5°d
Treatment: 9.0°d

B. STUDY DESIGN

1. Experimental conditions

The fish were continuously exposed to [Fluorophd®yC] Beta-cyfluthrin at an average concentra-
tion of 0.12ug eq/L for 28 days (ipg parent equivalents/L). Due to the low water siilytof the

test item and the toxicity to fish, no higher cantcation could be tested. After the exposure, tble f
were transferred to flowing untreated water anddyguration of radioactivity was followed for fur-
ther 28 days. Temperature, pH and oxygen concanisaivere monitored from day O to day 56 and
were within acceptable limits; measurements rarfigad 22.0 - 22.7 °C, 8.0 - 8.4 and 6.1 - 8.4 mg/L,
respectively.

The minimal duration of the uptake phase can beutated according to the OECD Guideline 305.
Based on the log POW, the expected depuratiorcoaistant (K and the optimal duration of the
uptake phase (u = 95 % of steady state) are defised

log k2 = -0.414 log (Rv) + 1.47 and u = 3.0/k2

Based on a logdw¥ value of 5.9, a theoretica &f 0.107 can be calculated. Based on k
approximately 28 days would be needed to reach 9% ‘%eady state”. Therefore, an accumulation
period of 28 days was selected which seems toffieisnt to reach steady state (= plateau level).
To reach 95 % depuration, theoretically a depungpieriod of 28 days would be needed (In 0.01/-
ko). Therefore, a depuration period of 28 days wected.

2. Observations

Water samples were taken from the central arelasofdspective test tank before feeding and
immediately before fish sampling. Additionally,sslected time intervals water samples were also
drawn from the corresponding mixture chamber.

During the accumulation phase, fish were sampleDayn4, 8, 14, 20, 24 and 28. During the depura-
tion phase, fish were sampled on day 32, 40, 4&énd

On each sampling occasion, six fish were collecdedomly from each exposure tank, rinsed with
water, sacrificed in 1.5 % (v/v) 2-phenoxy-ethammgburified water and blotted dry and weighed. At
two time intervals (after 20 and 28 days of upteké&sh were sampled and stored at approximately -
20 °C for additional analyses.

3. Calculations
Details on the calculations on depuration kinegied bioconcentration kinetics are given in the
report.

I RESULTS AND DISCUSSION
A. FINDINGS

All validity criteria according to OECD 305 werélfilied by meeting the following criteria:
Temperature variation was less than = 2 °C (22.0-22).

The concentration of dissolved oxygen should nibbilow 60 % saturation, i.e. not below 5.03 -
5.50 mg Q/L at 20 - 25 °C (>6.1 mg/L).

The variation of the tank concentration during esgpge was slightly higher than £ 20 %. However, on
one day the measured concentration was aboveatige r During the accumulation period, total radi-
oactivity levels remained sufficiently constanstoow equilibrium. Total radioactivity level amoudte
on average to 0.12 + 0.Q@ eq/L over the 28 days (Table 6). One measuremastoo high due to a
malfunction in the flow system (day 22). The vadatwas slightly higher than £ 20 %.

In consequence, instead of OiddIL, a level of 0.18g/L beta-cyfluthrin was determined in the fish
tank at day 22.

In addition this peak near the end of the uptakesphmasks the plateau concentration in fish. lalsho
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be noted that the test report does not considgirtbrease in test substance concentration anii-sig
cant deviation to study plan. The original evalotis based on the mean concentration of the last
three sampling dates of the uptake phase (0.135 pased on days 20, 24 and 28).

Additionally, the following parameters were withire required limits:

The pH values were within an acceptable rangedrwio tanks (8.0-8.4)

The particle content of the tap water (dry matrpassing a 0.4fpm filter) was on average 1.6 mg/L
(n=2).

The TOC value of the untreated water was on aves@demg/L. A TOC value of approx. 49 mg/L
can be expected from the used solvent (acetonk %9)0During the test (uptake day O to 28), the
TOC value did not exceed the concentration of dogearbon originating from the test item and the
solubilising agent by more than 10 mg/L (x 20 %h)eTvalues were even lower than the expected val-
ue probably due to evaporation from the tanks.

The radioactive residues during exposure in whiskeificreased rapidly (0.12@ eqg/g on day 14)

and ranged between 0.1p8 eq/g and 0.18@g eqg/g for time intervals 24 to 28 days). Howedep-
uration was first quick (0.052g eq/g on depuration day 4) and later delayed {0.0@leq/g on depu-
ration day 28). The results based on total radieacesidue (TRR) are summarised as follows:

Parameter Description Value
kg growth rate constant [day-1], based on depuratasa d | 0.007
k1l overall uptake rate constant [L kg-1 day-1] 131.2
k2 overall depuration rate constant [day-1], basedepu- | 0.087
ration data
k29 growth-corrected depuration rate constant [day-1] .080
CfSS chemical concentration in fish at steady statel[}id 0.172
Cw chemical concentration in the water [mg L-1] 0.12
Ln lipid normalisation factor 1.163
BCFSS steady-state BCF [L kg-1] 1458
BCFSSL lipid-normalised steady-state BCF [L kg-1] 1695
BCFSS (par- | staedy-state BCF [L kg-1] based on measured concent974
ent) tration of the parent substance*
BCFSSL lipid-normalised staedy-state BCF [L kg-1] based on| 2295
(parent) measured concentration of the parent substance*
BCFkL lipid-normalised kinetic BCF [L kg-1] 1754
BCFkLg lipid-normalised growth-corrected kinetic BCF [L-&§ | 1822
t0.5g growth-corrected half-life [day] 8.66

* In the exposure water, the test item was measuradhounts ranging from 50.7 to 64.9 % of theltmdioactivity.

Exposure concentration

During the accumulation period, total radioactiviyels remained sufficiently constant to show equi
librium. Total radioactivity level amounted on aage to 0.12 + 0.0g2g eqg/L over the 28 days. One
measurement was too high due to a malfunctionerfldw system (day 22). The variation was slight-
ly higher than + 20 %. However, due to the neepgesforming a study at the very low level of
0.12ug/L (due to low solubility and high toxicity), aigitly higher variation than required can be
accepted.

In consequence, instead of 0{ddIL a level of 0.18g/L beta-cyfluthrin was determined in the fish
tank at day 22.

In addition, this peak near the end of the uptdiesp masks the plateau concentration in fish. It
should be noted that the test report does not denghis increase in test substance concentrasien a
significant deviation to study plan. The originghkiation is based on the mean concentration of the
last three sampling dates of the uptake phaseFQ#i., based on days 20, 24 and 28). Since the
RMS does not agree with this conclusion, a BGd siaiddased on the mean concentration between
days 24 and 28 was calculated.

Very small amounts of radioactivity were measurethe tank water during depuration. Values
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ranged from 0.011gieq/L (day 4 of depuration) to <LOQ. The measured radioactivity on day 4 of
depuration reflects the on-going depuration of the radioactivity from the fish.
Radioactivity in the control tank was <LOQ at all time intervals.

Residue in fish

The radioactive residues during exposure in whole fish increased rapidly (@/g28day 14 and

20) and ranged between 0.158¢q/g and 0.186g.eq/g for time intervals 24 to 28 days. However,
depuration was first quick as only 0.05¢ eq/g were measured on depuration day 4 and later delayed
0.017 (g eqg/g on depuration day 28.

Taking into account the specific radioactivity of the application solution (4.36 MBg/mg), all control
values for fish were < LOQ.

B. OBSERVATIONS

Two fish out of 86 fish died in the treated tank. No mortality was observed in the control tank and no
symptoms were observed throughout the study.

Growth rates for the control tank and the test tank were similar with 0.012 and 0.015, respectively.
The growth rate of the exposed fish differed significantly between exposure phase and depurations
phase. Therefore, for the growth correction the growth rate of 0.007 of the depuration phase was used
as recommended by OECD 305.

Based on the depuration data, a depuration half-life of 1.99 days was calculated. Additionally the dep-
uration half-life, based on the k2a obtained from the uptake phase was calculated. This value was cal-
culated to be 7.97 days. The growth corrected half-life was 8.66 days.

Mean lipid concentrations (determined in nine fish) were 41 mg/g wet weight (day 4), 45 mg/g (day
28) and 58 mg/g (day 56).

Based on the radioactivity levels in fish after exposure to [Fluorophenyl-14C]Beta-cyfluthrin at an
average dose level of 0.1 eq/L, the bioconcentration factor at plateau level (BCFss) amounted to
1458 when considering only the parent concentration.

Data from fish indicate that the beta-cyfluthrin uptake meets the first-order kinetics only to a certain
degree. However, the analytical results in fish seem to confirm that a steady state would have been
approached if the dosing of the test substance had changed during that period.

The calculation of the BGEagy staddirectly relies on the concentration of the test substance at steady
state in fish and water, and we agree that this concentration cannot be determined within the new study
without a high level of uncertainty. We therefore propose to consider the.BRonly as addi-

tional information, but not directly for the assessment of the substance. The kinetiddSmot

depend on the concentrations at only one certain point of time and therefore should provide a more
reliable result than the BGEudy state

It should be noted that an update for the OECD TG 305 is in development, mainly driven by NL, UK
and DE. The new document will include guidance for the interpretation of both the steady state and the
kinetic BCF values and decision-making support for choosing the relevant BCF calculation method.
Currently the drafting of the guidance supports to choose a kinetic BCF instead of a steady state for
cases where the steady state concentations or the approach of the steady state shows a high level of
uncertainty. Therefore the new guidance will provide valuable information for the assessment of this
study and it should be checked later on if this study evaluation is in accordance with the final guidance
document.

Original calculation of BCEFcannot be considered as appropriate; therefore a recalculation was per-
formed both by the RMS.

According to OECD TG 305 there exist two possibilities to calculate k1 and k2, either simultaneously
or sequentially (starting with k2, followed by k1), the RMS has performed both calculations. The ap-
plicant proposed to apply a single-first-order differential equation model (SFO) with the statistical
software "R”, while the RMS applied the solution function of the SFO kinetic (in principle both meth-
ods can be applied). These results are in agreement with the applicants calculation (TRR1BTH

and 1431 L/kge: fiss parent concentration: B&E 1604 and 1745 L/kg: sish fOr “sequential” or “sim-



beta-cyfluthrin -74 - 07.03.2017
Volume 3 — B.9 Ecotoxicology data

ultaneous” calculation method).

In addition to these fitting, the chi? error of skefitting methods was calculated. According to the
“Guidance Document on Estimating Persistence amgtdd@ation Kinetics from Environmental Fate
Studies on Pesticides in EU Registration” the ehiér allows to assess the quality of a fit, butbo
calculation methods showed a similar chi2 error32@r TRR and 25.9 for parent concentration).
However, the same guidance states that a chi2exomeding 15 is implying an inappropriate fit, the
kinetic model SFO therefore does not seem to bguade for the given data set. One reason for this
are the two phases of the uptake phase with agpidtetween days 4 and 8, the other reason is the
accidental peak at day 22 in the water phase.

We conclude that either SFO is an inappropriateghodthe quality of the data is insufficient for
demonstrating SFO the correct model.

However, current guidance for the determinatioBGf, including OECD TG 305, only considers
first order kinetics and we therefore propose ittkstith the given models and their limits.

A visual inspection of the kinetic fit with simuttaous estimation of k1 and k2 revealed that the fit
seems to overestimate both the uptake and the atlgpuphase. The error of the fit does not seem to
change the BCF in one certain direction (e.g. uggtemation or overestimation) but could be com-
pensated instead. Therefore we propose to acee@R® model (until better methods become availa-
ble).
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TRR
Parameter RMS (k1 und k2 simultan geschatzt, 5.58) RMS (k1 und k2 sequentiell geschitzt, 5.56 ff)
k1l 217.5 2895
k2 0,152 0,22
BCF 1430,921053 1315,909091
chi*-error 22.3 223
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Parameter RMS (k1 und k2 simultan geschatzt, 5.58) RMS (k1 und k2 sequentiell geschitzt, 5.56 ff)
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The evaluation presented above is based on lipichalcsed values. Based on kinetic modelling and
parent concentration, a BCE 1745 L/kg can be derived simultaneous estimadfddl and k2, result-
ing in a BCk of 1745 L/kguet fisn). Applying growth-correction results in BEE 1822 L/K@et fish

M. CONCLUSION

The bioconcentration potential of beta-cyfluthrin was investigated in bluegill sunfish at an aver-
age exposure concentration of 0.12g eg/L. The plateau level, determined as the averagon-

centration in the fish of the last two time intervas of the uptake phase, was 0.17%&y eq/g. After

exposure, a quick depuration was observed.
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The lipid-normalised steady-state BCF [L kg!] based on measured concentration of the parent
substance* BCFss. (parent) is 2295 However, the calculation of the BF sieady swedirectly relies
on the concentration of the test substance at théesdy state in fish and water. It is not possible
to determine this concentration at the steady stateithin the new study without a high level of
uncertainty. Therefore, we propose to consider thBCFsteaqy stae@S additional information only.
The kinetic BCF« does not depend on measured concentrations. Thitsprovides a more reliable
result than the BCFsteady stare The lipid- and growth corrected kinetic BCF is 1822

B.9.2.3 Potential for endocrine disruption

Effects of cyfluthrin on fish were studied in alghrough early life-stage test (ELS, 58 days) with
rainbow trout and in a flow-through full life cyctest (FLC, 307 days) with fathead minnow.

The NOEC of 0.0Lug/L (adjusted to beta-cylfuthrin 0.0042 pg/L) irtfish ELS study was found for
the parameters growth and fish showing behavicigals.

The NOEC of 0.14ig/L (adjusted 0.0059 ug/L) in the fish FLC studysvieased on effects on the
parameters survival (parental and F1 generatiothhatching success (F1 generation) observed at the
LOEC of 0.29ug/L (adjusted 0.12 pg/L). No statistically signéit effects on weight or length nor
effects on reproductive success, as measured nwhbpawns, number of eggs, number of
eggs/spawn, number of reproductive days and théauof eggs/pair/reproductive day were ob-
served up to the highest concentration tested (@A49adjusted 0.12 pg/L).

Based on the absence of any indication of relegtiatts to fish up to 0.1dg/L (adjusted 0.0059

ug/L) in the laboratory it is concluded that beyéitethrin has no potential endocrine disruptingro
erties. Moreover, the comprehensive data on mamamébxicology do not give any indication. There-
fore, no further testing for endocrine propertesaquired.

As part of US EPA’s Endocrine Disruption Screeninggram (EDSP), however, a battery of Tier 1
screening assays exist on cyfluthrin. The studiepasrt the conclusion that cyfluthrin does notiinte
act with estrogen, androgen or thyroid systemstse adverse effects. These studies were conducted
specifically on cyfluthrin to fulfil national US EPrequirements and should not be taken into consid-
eration as part of the Annex | Renewal processata-byfluthrin as the existing data package on-beta
cyfluthrin/cyfluthrin does not trigger any new siesito be conducted to further assess the endocrine
toxicity of beta-cyfluthrin.

B.9.2.3.1 Acute toxicity to aquatic invertebrates

The current Annex | listing of beta-cyfluthrin isged on the studies of Forbis (1994) and Heimbach
(1988). However, the latter study did not includeaaalytical verification of the test concentration
and the study of Forbis (1994) showed no clear/desgonse and the EC50 was at the lower end of
the test range. Therefore, a new acute studyDagphnia magnavas conducted and is summarised
below (Kimmel, 2014a).

To adjust the endpoints obtained in tests perforwiéit cyfluthrin to beta-cyfluthrin, they have te b
multiplied with a factor of 0.42 due to the lowemtent of the active (fish toxic) diasteromer pdlirs
and IV in cyfluthrin (see also 0)

Although there is evidence of racemisation in watgt thus, a partial conversion from diastereomer
pair 1l to I and IV to Il from the mesocosm stuslief Heimbach 1989 and 1990, this does not gener-
ally justify the assumption that beta-cyfluthrimeerts into the less toxic cyfluthrin when sprayeio
water bodies. Likewise, raw data from the hydraystudy by Krohn 1997a (see Volume_3CA-B-
8.2.1) do not exclude a slight epimerisation predegieneral, but do not provide clear evidence for
epimerisation. Due to the study design it is nagide to distinguish between the processes of hy-
drolysis and epimerisation.

The reaction pathway of the racemisation of theadiprelated pyrethroid cypermethrin is well de-
scribed in Nillos et al. 2009. According to thishfioation, the reaction is due to a positive partia
charge at the-C atom. Therefore, this carbon is relatively acidiading to an easy loss of the C-
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bound proton and consequently creating an anioa.r&protonation can occur from both sides.
However, Nillos et al. (2009) used alcoholic (pepsolvents being responsible for reprotonation and
stated that the epimerisation was not observedrie water. Moreover, the authors cited Perschke and
Hussain (1992) reporting that the addition of H@&vyented the isomerisation in case of deltamethrin.
Overall, it is not clear which further components aeeded to support this racemisation. Furthermore
it appears quitelikely that an alkaline pH favotlms racemisation since the separation of the proton
from thea-C atom is supported by more alkaline conditions.

The mentioned mesocosm studies Heimbach 1989 @t@istbwed slight to moderate alkaline condi-
tions. Therefore, no conclusion can be drawn ferféte of isomers in neutral or slightly acidic erat
bodies.

Concerning aquatic metabolites, reference is madeet acute studies on which Annex I inclusion of
beta-cyfluthrin was based. In addition, a new stwiti Daphnia magnand the metabolite FPB-acid
is available and summarised below.

Table B.9.2-10: Acute toxicity beta-cyfluthrin andthe metabolites FPB-acid, DCVA and FPB-aldehyde to
aquatic invertebrates

Species Test design EC50 NOEC Reference reliability
(ng (ng aslL)
as/L)
Beta-Cyfluthrin
Daphnia magna 48 h 0.290 (mm) < 0.200 (mm) KIIA 8.3.1.1/01 | valid, but not
flow-through 98515 plausible
Forbis, 1994 When taking into
M-056226-01-1 | account the de-
R-19103 scribed sublethal
effects:
Quiescent,
trapped on the
bottom and
clumping of

daphnids (signs
of immobilisa-
tion) the true
EC50<0.2
Hg/L (the low-
est real concen-
tration tested)

Daphnia magna 48 h 2.0 (nom) 0.1 (nom) KIIA 8.3.1.1/02 | Not valid, no
static HBF/DM 78 analytics
Heimbach, 1988
M-056188-01-2
R-19102

Daphnia magna 48 h 0.105 (mm) 0.05 (mm) KIIA 8.3.1.1/03 | valid
semi-static [0,077 - 0,14 D58707

pa/L] Kimmel, 2014a
M-481046

Americamysis | 96 h 0.0022 (mm) 0.0013 (mm) KIIA 8.3.1.3/01 | Valid
bahia flow-through 106797
Machado,
1994a
M-056044-01-1
R-34702
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Americamysis | 96 h 0.0023 (mm) 0.00086 (mm)|  KIIA 8.3.1.3/02 | Valid, but bad

bahia flow-through 106588 spacing:
Machado, 0,0015 pg/Ll> 5
1994b % Mortality
M-056064 0,0029 pg/l>

75 % mortality
Cyfluthrin
Gammarus 21 d/static NOEGehaviour= 0.00043 (mm) KIIA 8.3.1.3/05; | study part with-
pulex conducted with| Adjusted values KIIA 8.3.2.1/06 out sediment:

the formulation
Cyfluthrin EC
050

(KIIA110.2.6/01)
HBF/SP 01-99
Heimbach, 2000
M-020399-01-1
R-19104

Please refer to
Volume
3CP_Bulldock
EC 25 B-9.3.2
/KINAL
10.2.6/01

plausible

Daphnia magna

21 d/static with
sediment
conducted with
the formulation
Cyfluthrin EC
050 Xylol

EC15(2d) =

inal)

0.13g as/L (hom-

EC50 (2 d) = 0.34g as/L (nom-

inal)

KIIA 8.3.1.1/08;
KIIA 8.3.2.1/05
Heimbach, 1999
M-041214-01-1
Please refer to
Volume
3CP_Bulldock
EC 25 B-9
KIIIAL1 10.2.6/01

supplementary
information

Americamysis
bahia

96 h
flow-through

0.0024 (mm)

0.0008 (mm)

KIIA 8.3.1.3/03
808
Surprenant,
1987
M-027941-01-1

Valid

Hyalella azteca

96 h
flow-through

0.00055
adjusted to

beta-cyfluthrin:

0.000231

KIIA 8.3.1.3/04
M-458228-01-1
Bradley, 2013

Valid

FPB-acid

Daphnia magna

48 h

85000 (nom) -

KIIA 8.3.1.1/06
Lit. 6002
Hill, 1989
M-090574-01-1
R-19095

Additional in-
formation

Daphnia
magna

48 h
static

39300 (nom)

12500 (nom)

KIIA8.2.4.8/07
09

EBFRL002
Bruns, 2010
M-363182-01-1
R-27963

Valid

DCVA

Daphnia
magna

48 h
static

25000 (nom)

5600 (nom)

KIIA 8.3.1.1/04
505

Forbis and
Burgess, 1984
M-034747-01-1
R-19099

Valid except for
missing analyti-
cal data. DCVA
is considered to
be stable in the
aguatic environ-
ment.
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Daphnia magna 48 h 130000 (nom) | - KIIA 8.3.1.1/06 | Additional in-
static Lit. 6002 formation
Hill, 1989
M-090574-01-1
R-19095
FPB-aldehyde
Daphnia 48 h 1300 (nom) 1000 (nom) KIIA 8.3.1.1/05 Valid except for
magna static 504 missing analyti-
Forbis and cal data.
Burgess, 1984
M-034810-01-1
R-19098
Values in bold: Endpoints used for risk assessment
mm: mean measured
nom: nominal initial
B.9.2.3.2 Acute toxicity to Daphnia magna
KIIA 8.3.1.1/01
Author: Forbis, A. D.
Title: /Acute toxicity of FCR 4545-1 (techn.) @aphnia magna
under flow through conditions
Date: 24 August 1994
Doc ID: M-056226-01-1
Report no.: 98515
Guidelines: US-EPA FIFRA § 72-2 guideline and OECD Guideline R02
GLP: yes
Validity: \Valid, but no plausible results

Deviations: The study is valid according to the current OECDd8line No. 202, but not plausible
Test material: beta-Cyfluthrin techn. (FCR 4545), purity: not sfied, batch no. 79R29-46E
Results: The 48-hour E& value forDaphnia magnaxposed to beta-cyfluthrin was 0.2 as/L
(mean measured).

The no observed effect concentration was determintdless than < 0.2(dg as/L and the lowest
observed- effect-concentration with Li@ as/L based on mean measured concentrationd. tastl
concentrations more or less immolilaphniawere observed on the bottom.

Conclusion:

ECso (48 h) < 0.20 ug as/L

When taking into account the described subletHabtes:

Quiescent, trapped on the bottom and clumping phdals (signs of immobilisation) the true &£&
0.2 pg/L (the lowest real concentration tested)

KIIA 8.3.1.1/02

Author: Heimbach, F.

Title: Acute toxicity of FCR 4545 (techn.) to water fleas

Date: 22 January 1988

Doc ID: M-056188-01-2

Report no.: HBF/DM 78

Guidelines: US-EPA FIFRA § 72-2 guideline and OECD Guideline R02
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GLP:

yes

Validity:

Not valid, no analytical data

Guideline: OECD Guideline No. 202

Deviations:

Except for lacking analytical verification of thest concentrations, the study is valid accordinipéo
current OECD Guideline No. 202.
Test material: beta-Cyfluthrin techn. (FCR 4545), purity: 98.3Bafch no. 16001/87-46E
Results: As the EGo falls in the range of solubility in water, an ekaalue for an EC cannot be stat-
ed; the EG (48 hours) foDaphnia magnas about 2.Qug as/L based on nominal concentrations.
The 'no-observed-effect-concentration' (NOEC) (d8rk) was 0.1ig as/L based on nominal

concentrations.

Conclusion:

Based on nominal values the E&5 (48 h) =2.0 ug asl/L.

Supplemental information

KIIA 8.3.1.1/03 (newly submitted with renewal dossr)

Author: Kimmel, S.

Title: Beta-Cyfluthrin: Acute toxicity t®aphnia magnan a 48- Hour Immobili-
sation Test

Date: 19 March 2014

Doc ID: M-481046-01-1

Report no.: D58707

Edition no.: M-481046-01-1

Guidelines: OECD Guideline No. 202

GLP: yes

Validity: yes

Deviations: None
Dates of experimental work:25 September 2012 to 07 March 2013

Executive Summary

The acute toxicity of beta-cyfluthrin Daphnia magnavas determined in a 48-hour semi-static test.
Twenty Daphnia(4 replicates of 5 animals per test beaker) peceamation were exposed to 0.01,
0.032, 0.1, 0.32 and 1@ as/L nominal concentrations. In addition, 4 Rd&phniawere exposed to a
test water control (without test item) and a sotvemntrol (60uL DMF/L).

Daphnids were observed for immobilisation at 24 48dhours and were not fed during the test. The
measured concentrations of beta-cyfluthrin in tieslily prepared test media were between 40 and 75
% of nominal. The measured concentrations in tleel 4gst medium at the end of the renewal periods
were between 37 and 71 % of nominal. Thereforegealllts are based on mean measured concentra-
tions.

All validity criteria according to the guideline @B 202 were fulfilled. However, as the effects at
0.05 pg/L (mm) and 0.16 pg/L (mm) increase from @%5 % the chosen spacing of test concentra-
tions is regarded to be less appropriate.

Conclusion:

The 48-h EGy for Daphnia magna exposed to beta-cyfluthrin based on mean measuredrmcen-
tration was 0.105ug/L with a 95 % confidence interval of 0.077 to Q4 ng/L. No effect on im-
mobilisation was seen up to 0.0pg/L.
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A. MATERIALS

1. Test material:
Test item:
Lot/Batch #:
Purity:

2. Vehicle and/or positive:
control:

3. Test organisms:

Species:
Age:
Source:
Loading:

4. Environmental conditions:

Temperature:
Photoperiod:

Light intensity:

pH: Start of the test:
End of the test:
Dissolved oxygen:

Hardness:
B. STUDY DESIGN

1. Experimental treatments

MATERIALS AND METHODS

Beta-cyfluthrin
PNBC000623
99.3 % wiw

N,N-Dimethylformamide (DMF)

Daphnia magna

First instars (6-24 h old)

Laboratory bred

5 organisms per vessel (100 mL glaskeérs containing 50
mL test solution)

20to21C°
Light/dark 16/8 h
400 to 540 lux
7.8
7.7t07.8
Start of the test: 8.4 mfl.O
End of the test: 8.2-8.4 mg O2/L
250 mg/L CaCO3

The effects of Beta-cyfluthrin ddaphnia magnavere evaluated in a 48-hour semi-static toxicity
test (renewal after 24 hours). Twemgphnia(4 replicates of 5 animals per test beaker) per
concentration were exposed to 0.01, 0.032, 0.2, &8 1.Qug as/L nominal concentrations. In
addition, 4 x Daphniawere exposed to a test water control (withoutiteat) and a solvent

(60 uL DMF/L) control. TheDaphniawere randomly placed into the test beaker and edptusthe

test item for 48 hours.
2. Observations

Daphnids were observed for immobilisation at 24 48dhours and were not fed during the test.

pH-values and dissolved oxygen concentrations determined in the test media at the beginning
and at the end of the test. The water temperatuteei test media was measured at the start of the
test, 24, and 48 hours thereafter. Samples foddébermination of the concentrations of beta-cyfiuth
in the test medium were taken from the control faoch the test concentrations 0.1, 0.32

and 1.0ug/L at the beginning and at the end of the test.

3. Statistical calculations

The 24- and 48-hour EC50 and the 95 % confidemnaisliwere calculated as far as possible by
Moving Average Interpolation.

I RESULTS AND DISCUSSION
A. FINDINGS

Based on measured concentrations of beta-cyflyttinfollowing EC50 values for immobilisation
after 24 and 48 hours of semi-static exposure assessed.
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Timepoint ECso lower 95 % cl upper 95 % cl
[ng as/L, [ng asiL, [ng asiL,
mean measured] mean measured] mean measured]
24 hours > 0.62 n.d. n.d.
48 hours 0.105 0.077 0.14

n.d not determined

The 48-hour NOEC was 0.Qfy as/L and the 48-hour Efgwas > 0.62:g as/L.

Analytical data
In the freshly prepared test solutions at testaitiin revealed recoveries ranged between 59 — & %

d- at start) and 40 % - 65 % (test medium reneftet 24 h) of the corresponding nominal concentra-
tions.

The corresponding concentrations of the aged odstiens after 24 hours exposure period ranged
between 37 % and 55 % of nominal values and a&drotirs exposure period between 53 and 71 %.
Therefore, all results are based on mean measeseddém concentrations.

However, as the measured concentrations in thk tes$ medium (24 h) were slightly lower than in
the aged test medium analytic data are not conpletenprehensible.

B. OBSERVATIONS

After 48 hours of exposure, no immobilised testamigms were determined in the controls and up to
and including the test item concentration of @ylas/L. At the next higher concentration of O.82

as/L, 85 % of the daphnids were found to be imneol#it the highest test concentration of AdiL,

90 % of the test organisms were found to be imneolihe measured values for these physical chemi-
cal parameters met the required range and yieldetewiation from guideline recommendations.

Table B.9.2-11: Effect of beta-cyfluthrin on the mbility of Daphnia magna

Nominal test | Mean Number of Number of immobile Number of immobile
concentration | measured exposed Daphnia after 24 hours Daphnia after 48 hours
[ng as/L] concentration | Daphnia per | n % n %
[ug as/L] replicate
Control - 20 0 0 0 0
Solvent con- | - 20 0 0 0 0
trol
0.01 n.a. 20 0 0 0 0
0.032 n.a. 20 0 0 0 0
0.1 0.05 20 0 0 0 0
0.32 0.16 20 0 17(2E+F 1A) 85
1.0 0.62 20 2(13F, 3A) 10 18 (2D+F) 90

n.a.: not analysed since below NOEC of the study

Values in parenthesis: number of test animals adtberse effects:
A: daphnids trapped at the water surface

D: daphnids discolored/pale

F: reduced swimming activity

The test is considered to be valid, as in the cbaind the solvent control no daphnids showed immo-
bilisation or other signs of disease or stress,(digcoloration or unusual behavior such as tragppi
the surface water). Furthermore, the dissolved erygpncentration at the end of the test m@amg/L

in the control and test vessels.

[IIl. CONCLUSIONS

The 48-h EGo for Daphnia magna exposed to beta-cyfluthrin based on measured condeation
was 0.105ug/L with a 95 % confidence interval of 0.077 to 04 ng/L. No effect on immobilisa-
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tion was seen up to 0.0gg/L (mm).
However, as the effects at 0.05 pug/L (mm) and 0.1@/L (mm) increase from 0 % to 85 % the
chosen spacing of test concentrations is regarded be less appropriate.

KIIA 8.3.1.1/04

Author: Forbis, A. D.; Burgess, D.

Title: Acute toxicity of DCVA toDaphnia magna
Date: 25 June 1984

Doc ID: M-034747-01-1

Report no.: 505

Guidelines: US-EPA FIFRA

GLP: yes

Validity: valid

Deviations: The study is valid according to the current OECId8line No. 202. No analytic on the
test substance was conducted. However, DCVA isidered to be stable in the aquatic environment.
(see Volume_3CA_B-8.2.2).

Test material: DCVA (Dichlorovinylcarboxylic acid), purity: 99.9%, batch no. 150-6-52

Results: The 48 hour E€ was 2500Qug/L (nominal). The no effect level observed for DEWas
5600ug/L (nominal) after 48 hours, which was based @nl#éick of mortality and abnormal effects.

Conclusion: EGs (48 h) = 25000 pg/L; NOEC (48 h) =5600 pg/L

KIIA 8.3.1.1/05

Author: Forbis, A. D.; Burgess, D.

Title: Acute toxicity of FPB ald t®aphnia magna
Date: 25 June 1984

Doc ID: M-034810-01-1

Report no.: 504

Guidelines: US-EPA FIFRA

GLP: yes

Validity: valid

Guideline: US-EPA FIFRA

Deviations: Except for lacking analytical verification of thest concentrations, the study is valid ac-
cording to the current OECD Guideline No. 202.

Test material: FPB-aldehyd€Fluorphenoxybenzaldehyde), purity: 96.2 %, batchlb®-6-51

Results: The 48 hour E€ was 130Qug/L (nominal). The no effect level observed for F&lBehyde
was 100Qug/L (nominal) after 48 hours, which was based @nléck of mortality and abnormal ef-
fects.

Conclusion:

ECso0 (48 h)= 1300 pg/L; NOEC (48 h) = 1000 pg/L
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KIIA 8.3.1.1/06

Author: Hill, I. R.

Title: IAquatic organisms and pyrethroids

Date: 1990

Doc ID: M-090574-01-1

Report no.: Lit. 6002

Edition no.: -

Guidelines: Publication: Society of Chemical Industry, Greaitdn,
Journal: Pesticide Science, Volume:27, Pages:429-45
Year:1990

GLP: no

Validity: supplemental

Results: The FPB-acid 48 h E&for Daphniais reported to be 850Q@/L (nominal).
The DCVA 48 h EG for Daphniais reported to be 1300Q@/L (nominal).
Conclusion: Supplemental information.

KIIA 8.3.1.1/07 (newly submitted with renewal dossr)

Author: Bruns, E.

Title: Acute toxicity of beta-Cyfluthrin FPB-acid (teclto the waterfle®aphnia
magnain a static laboratory test system

Date: 1 February 2010

Doc ID: M-363182-01-1

Guidelines: OECD Guideline No. 202, (2004), U.S. EPA Pestidddsessment Guide-
lines, Subdivision E, 8 72-2 (1982), EEC Direct®&69/EEC, part C.2
(1992), OPPTS Guideline 850.1010 Draft (1996), rfiedj JIMAFF 12
Nousan No. 8147 (20C

GLP: yes

Validity: yes

Deviations: None

Executive Summary

The effects of FPB-acid ddaphnia magnavere evaluated in a 48-hour static toxicity testirty
Daphnia(6 replicates of 5 animals per test beaker) peceotnation were exposed to 6.25, 12.5, 25,
50 and 100 mg/L FPB-acid (nominal concentratiolmsaddition, 6 x Daphniawere exposed to test
water without test substance (blank control). Daghwere observed for immobilisation at 24 and 48
hours and were not fed during the test. The andliest concentrations ranged between 104 % and
108 % at the start and between 106 % and 111 Beartd of the test of the nominal values. There-
fore, the results reported are related to nomiaatentrations of the test item. All validity criier
according to the guideline OECD 202 were fulfilled.

The 48-h EGy for Daphnia magna exposed to FPB-acid based on nominal concentratiavas
39.3 mg/L with a 95 % confidence interval of 28.1at55.1 mg/L. No effect on immobilisation was
seen up to 12.5 mg/L.
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A. MATERIALS
1. Test material;

Test item:
Lot/Batch #:
Purity:

2. Vehicle and/or positive
control:

3. Test organisms:

Species:
Age:
Source:
Loading:

4. Environmental conditions:

Temperature:
Photoperiod:

pH:

End of the test:
Dissolved oxygen:
End of the test:
Conductivity:
Hardness:

B. STUDY DESIGN

1. Experimental treatments

I. MATERIALS AND METHODS

Beta-cyfluthrin FPB-acid
SES 10570-2-1
99.2 % wiw

fully defined, artificial water

Daphnia magna
First instars (< 24 h old)
Laboratory bred
5 organisms per vessel (100 mL glaskeérs containing 50
mL test solution)

205to21.5C°
Light/dark 16/8 h

Start of the test: 6.4-7.9
7.4-7.9
Start of the test: 8.0-8.2@Q&jL
8.3-8.4 mg O2/L

532.@S/cm
231 mg/L CaCO3

The effects of FPB-acid ddaphnia magnavere evaluated in a 48-hour static toxicity testirfyy
Daphnia(6 replicates of 5 animals per test beaker) peceoination were exposed to 6.25, 12.5, 25,
50 and 100 mg/L FPB-acid nominal concentrationsddition, 6 x Daphniawere exposed to test

water without test substance (negative controlg Daphniawere randomly placed into the test beak-

er and exposed to the test item for 48 hours.

2. Observations

Daphnids were observed for immobilisation at 24 48dhours and were not fed during the test.pH-
values and dissolved oxygen concentrations weermated in the test media at the beginning and at
the end of the test. The water temperature indbsierhedia was measured at the start of the test, 24
and 48 hours thereafter. Samples for the deterinimaf the concentrations of FPB-acid in the test
medium were taken from the control and from all tesmicentrations at the beginning and at the end of
the test.

3. Statistical calculations

For EC50 determination, a dose response relatipresitve (displayed as sigmoid, shaped over the
logarithm of the concentration) was modelled bybRrAnalysis (simple-linear regression) including
computation of E€ and 95 % confidence limits for immobility rates.
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Il. RESULTS AND DISCUSSION
A. FINDINGS

Based on nominal concentrations of FPB-acid, tHeviing EGso values for immobilisation after 24
and 48 hours of static exposure were determined.

FBP-acid
Timepoint ECso lower 95 % cl upper 95 % cl
[ng as/L, [ng asiL, [ng asiL,
mean measured] mean measured] mean measured]
24 hours > 0.62 n.d. n.d.
48 hours 0.105 0.077 0.14

Analytical data: In the freshly prepared test Soha at test initiation revealed recoveries ranged
tween 104 % and 108 % (mean: 105 %) of the corretipg nominal concentrations.

The corresponding concentrations of the aged ¢dstiens at the end of the 48 hours exposure period
ranged between 106 % and 111 % (mean: 109 %) oinabnNo contaminations of FPB-acid were
detected in samples from untreated water controtofdingly, all results are related to nominal test
concentrations of FPB-acid.

Reference item: For quality control of the breeditark, an acute non-GLP toxicity test was per-
formed separately in August 2009 using the refexresubstance Kr.O;, p.a. grade (test concentra-
tions: 0.56, 0.75, 1.00, 1.33 and 1.78 mg/L).

The 24 hour E€ of 0.72 mg/L, as determined in this test, meetséimge defined by OECD 202
(0.6 mg/L - 2.1 mg/L).

B. OBSERVATIONS

No immobilities or other effects on behaviour ocedrin untreated control and in the 6.25 and 12.5
mg/L FPB-acid treatments within 48 hours of expesiiihe immobilisation increases with increasing
test concentration. At 100 mg/L FPB-acid, all dagkrare immobilised after 48 hours of exposure.
The measured values for these physical chemicahpeters met the required range and yielded no
deviation from guideline recommendations.

Table B.9.2-12: Effects of FPB-acid t@aphnia magna (based on nominal concentrations)

Nominal test | Number of Number of immobile Number of immobile

concentration | exposed Daphnia after 24 hours Daphnia after 48 hours

[ng as/L] Daphnia per | n % n %
replicate

Control 30 0 0 0 0

6.25 30 0 0 0 0

12.5 30 0 0 0 0

25 30 2 6.7 2 6.7

50 30 7 23.3 18 60

100 30 30 100 30 100

All validity criteria according to the OECD 202 veciulfilled, as no immobility of daphnids was ob-
served in control groups and dissolved oxygen aunaton was> 3 mg/L in all test vessels.

[l CONCLUSIONS
The 48-h EGo for Daphnia magna exposed to FPB-acid based on nominal concentratiavas

39.3 mg/L with a 95 % confidence interval of 28.1at55.1 mg/L. No effect on immobilisation was
seen up to 12.5 mg/L.
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B.9.2.3.3 Acute toxicity to an additional aquatic invertebrate species

Acute studies witiAmericamysis bahiéormerly Mysidopsis bahipwere conducted for the US regis-
tration of beta-cyfluthrin and cyfluthrin. Whiledtstudy with cyfluthrin was already evaluated foe t
current Annex | listing of beta-cyfluthrin, the dtas conducted with beta-cyfluthrin were not previ-
ously peer-reviewed on EU level. Detailed study swames are provided below. In addition, an acute
study with the amphipoHyalella aztecavas conducted by the Pyrethroid Working GrouptiierUS.

KIIA 8.3.1.3/01 (newly submitted with renewal dossr)

Author: Machado, M.W.

Title: Acute toxicity of FCR 4545 to the Mysid Shrimjdysidopsis
bahia) Under Flow Through Conditions

Date: 17 October 1994

Doc ID: M-056044-01-1

Report no.: 106797

Guidelines: US-EPA FIFRA § 72-3 guideline

GLP: yes

Validity: valid

Deviations None

Executive Summary

The effects of beta-cyfluthrin (FCR 4545, 14C-l&@) onMysidopsis bahiavere evaluated in a 96-
hour flow-through toxicity test. Twenty shrimpsrgplicates of 10 animals per test beaker) per con-
centration were exposed to 0.65, 1.1, 1.8, 3.05aag/L beta-cyfluthrin nominal concentrations. In
addition, 2 x 10 mysid shrimps were exposed toweser without test substance (blank control) and
to a solvent control. Shrimps were observed fortatity and sublethal effects at test initiation and
after 24, 48, 72 and 96 hours.

The analysed test concentrations ranged betweét aad 96 % of the nominal concentrations (mean
of replicates and 0-hour and 96-hour analysis) réfoee, the results reported are related to mean
measured test concentrations, i.e. 0.61, 0.962133nd 3.8 ng/L beta-cyfluthrin.

All validity criteria according to US EPA FIFRA Giaeline 72-3 were fulfilled.

The 96-h LCso for Americamysis bahia exposed to beta-cyfluthrin based on mean measuredr-
centration was 2.2 ng/L with a 95 % confidence intwal of 1.9 to 2.7 ng/L.

l. MATERIALS AND METHODS
A. MATERIALS
1. Test material:

Test item: [phenyl-U-14C]beta-Cyfluthrin (FCR4&)

Lot/Batch #: C-652A

Radiopurity: > 98 %

Specific Activity: 56.7 mCi/mmol

2. Vehicle and/or positive

control:

Test water: Seawater collected from Cape CodlC8ourne, Massachusetts,

USA
Solvent: Acetone
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3. Test organisms:

Species: Americamysis bahia

Source: Laboratory bred (Lot# 94A45a), purchdssth commercial
supplier, FT. Collins, Colorado

Loading: 10 organisms per vessel

4. Environmental conditions:

Temperature: 21to 22 °C

Photoperiod: Light/dark 16/8 hours

Light intensity: 290 to 970 lux
pH: Start of the test: 8.0

End of the test: 7.8 - 7.9
Dissolved oxygen: Start of the test: 6.1 — 6.902gL
End of the test: 5.9 -6.7 mg O2/L
Salinity: 32%0

B. STUDY DESIGN

1. Experimental treatments

The effects of beta-cyfluthrin dWysidopsis bahiavere evaluated in a 96-hour flow-through toxicity
test using 14C-labelled test item. Twenty shringpseplicates of 10 animals per test beaker) per con
centration were exposed to 0.65, 1.1, 1.8, 3.05alag/L nominal concentrations. In addition, 20< 1
mysid shrimps were exposed to test water withaitdebstance (blank control) and to a solvent con-
trol.

2. Observations

Shrimps were observed for mortality and subletFfakes at test initiation and after 24, 48, 72 and

96 hours. Live brine shrimp naupliftemia salind were added to each test vessel containing Iste te
organisms twice dailgd libitum Dissolved oxygen concentrations, pH, salinity sexdperature were
measured once daily in both replicates of eachinreat level and the controls. In addition, the tem-
perature was continuously monitored in one regicdamples for the determination of beta-cyfluthrin
in the test medium were taken from both replicafebe blank control and the test concentrations
before test start and at test start and after 8éshfoom each replicate of each treatment level.

All samples were extracted and analysed f#]FCR 4545 using a liquid scintillation counting

(LSC) procedure according. In addition to the expesolution analyses, thin layer chromatography
(TLC) was used to determine the radiopurity ofhigh test concentration (5.0 ng/L), the primary
radiolabeled stock solution and the diluter staalkitson.

3. Statistical calculations
The 96-hour LC50 value was determined by probityamaincluding 95 % confidence limits.

Il. RESULTS AND DISCUSSION
A. FINDINGS

Based on mean measured concentration¥@ftjeta-cyfluthrin, the following L& values for mor-
tality after 96 hours of flow-through exposure wassessed.

[*“C]beta-Cyfluthrin
Timepoint value lower 95 % cl upper 95 % cl
[ng as/L, [ng as/L, [nug as/L,
mean measured] mean measured] mean measured]
96-hour LG 2.2 1.9 2.7
96-hour NOEC 1.3 - -

Analytical data: The analysed test concentratidri$’@]beta-cyfluthrin ranged between 72 — 96 % of

nominal treatment levels. The mean measured teseodrations were 0.61, 0.96, 1.3, 2.3 and

3.8 ng/L.
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B. OBSERVATIONS
Mortality started at 1.3 ng /L beta-cyfluthrin (nmemeasured concentrations). In addition, sublethal

effects (i.e., loss of equilibrium, lethargy) wereserved among surviving mysids exposed to the 2.3
and 3.8 ng/L treatment levels.

Table B.9.2-13: Toxicity of f“C]beta-cyfluthrin to Americamysis bahia

Nominal test | Mean Number of Cumulative mean Mortality [%]
concentration | measured exposed 24-hours 48-hours 72-hours 96-hours
[ng as/L] concentration | mysid

[ng as/L] shrimp per

replicate

Control - 20 0 0 0 0
Solvent con- | - 20 0 0 0 0
trol
0.64 0.61 20 0 0 0 0
1.1 0.96 20 0 0 0 0
1.8 1.3 20 0 0 0 0
3.0 2.3 20 1P 25BFGH 458K 55BEL
5.0 3.8 20 208 655E 85PV 90®:

All validity criteria according to the FIFRA Guidek 72-3 were fulfilled, as less than 10 % moryalit
of mysid shrimps was observed in control groups.

Il. CONCLUSIONS

The 96-h LGso for Americamysis bahia exposed to 1*C] beta-cyfluthrin based on mean measured
concentration was 2.2 ng/L with a 95 % confidencenterval of 1.9 to 2.7 ng/L.

KIIA 8.3.1.3/02 (newly submitted with renewal dossr)

Author: Machado, M.W.

Title: Acute toxicity of FCR 4545 to the Mysid Shrimjdysidopsis
bahig Under Flow Through Conditions

Date: 19 July 1994

Doc ID:

Report no.: 106588

Edition no.: M-056064-01-1 (R-34703)

Guidelines: OCSPP Draft Guideline 850.1020

GLP: yes

Validity: valid

Deviations None

Executive Summary

The effects of beta-cyfluthrin (FCR 4545, 14C-l&bd) onMysidopsis bahiavere evaluated in a 96-
hour flow-through toxicity test. Twenty shrimpsrgplicates of 10 animals per test beaker) per con-
centration were exposed to 0.65, 1.1, 1.8, 3.05adahg /L nominal concentrations. In addition, 20«
mysid shrimps were exposed to test water withaitdebstance (blank control) and to a solvent con-
trol. Shrimps were observed for mortality and stiidkeffects at test initiation and after 24, 43, 7
and 96 hours.

The analysed test concentrations ranged betweéth &&d 78 % of the nominal concentration (mean
of

replicates and O-hour and 96-hour analysis). Tbeeethe results were based on mean measured
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concentrations, i.e. 0.50, 0.55, 0.86, 1.5 andhgd.8_ beta-cyfluthrin.
All validity criteria according to US EPA FIFRA Gdeline 72-3 were fulfilled.

The 96-h LGso for Americamysis bahia exposed to {*C]beta-cyfluthrin based on mean measured
concentration was 2.3 ng/L with a 95 % confidencenterval of 1.5 to 2.9 ng/L.

However, as mortality at 1.5 ng/L (mm) and 2.9 ng/l{mm) increases from 5 % to 85 % the cho-
sen spacing of test concentrations is regarded telbess appropriate.

l. MATERIALS AND METHODS
A. MATERIALS

1. Test material:

Test item: [penyl-U-14C]beta-Cyfluthrin (FCR 454

Lot/Batch #: C-652A

Radiopurity: > 98 %

Specific Activity: 56.7 mCi/mmol

2. Vehicle and/or positive

control:

Test water: Seawater collected from Cape CodC8ourne, Massachusetts,
USA

Solvent: Acetone

3. Test organisms:

Species: Mysidopsis bahia

Source: Laboratory bred (Lot# 94A12), purchdseh commercial
supplier, FT. Collins, Colorado

Loading: 10 organisms per vessel

4. Environmental conditions:

Temperature: 21to 23 °C

Photoperiod: Light/dark 16/8 hours

Light intensity: 320 to 430 lux

pH: Start of the test: 7.7 — 7.8

End of the test: 7.8

Dissolved oxygen: Start of the test: 7.2 — 7.402gL

End of the test: 6.2 — 6.6 mg O2/L

Salinity: 31 to 32%o

B. STUDY DESIGN

1. Experimental treatments

The effects of beta-cyfluthrin omericmysis bahiavere evaluated in a 96-hour flow-through toxicity
test using 14C-labelled test item. Twenty shringseplicates of 10 animals per test beaker) per con
centration were exposed to 0.65, 1.1, 1.8, 3.05alaig/L nominal concentrations. In addition, 20< 1
mysid shrimps were exposed to test water withaitdebstance (blank control) and to a solvent con-
trol.

2. Observations

Shrimps were observed for mortality and subletFakes at test initiation and after 24, 48, 72 and

96 hours. Live brine shrimp naupliftemia salinad were added to each test vessel containing Iste te
organisms twice dailgd libitum Dissolved oxygen concentrations, pH, salinity texdperature were
measured once daily in both replicates of eachntreat level and the controls. In addition the tempe
ature was continuously monitored in one replic&@mples for the determination of the beta-
cyfluthrin in the test medium were taken from bagplicates of the blank control and the test concen
trations before test start and at test start at@al 86 hours from each replicate of each treatrieet.

All samples were extracted and analysed ##]FCR 4545 using a liquid scintillation counting
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(LSC) procedure according. In addition to the expesolution analyses, thin layer chromatography
(TLC) was used to determine the radiopurity oftiigh test concentration (5.0 ng/L), the primary
radiolabeled stock solution and the diluter staakitson.

3. Statistical calculations
The 96-hour LG value was determined by nonlinear interpolatiaruding 95 % confidence limits
calculated by binomial probability.

Il. RESULTS AND DISCUSSION
A. FINDINGS
Based on mean measured concentration¥©f beta-cyfluthrin, the following L& values for mortal-
ity after 96 hours of flow-through exposure wersessed.

[14C]beta-Cyfluthrin
Timepoint value lower 95 % cl upper 95 % cl
[ng as/L, [ng as/L, [ng as/L,
mean measured] mean measured] mean measured]
96-hour LGo 2.3 15 2.9
96-hour NOEC 0.86 - -

Analytical data
The analysed test concentrations€] beta-cyfluthrin ranged between 31 — 61 % of n@htreat-

ment levels (mean measured: 48 — 78 % of nomifhl.mean measured test concentrations were
0.50, 0.55, 0.86, 1.5 and 2.9 ng/L.

Two out of four control samples and two out of feotvent control samples were contaminated. The
contamination ranged from 0.087 to 0.40 ng/L.

B. OBSERVATIONS

Mortality increased at 2.9 ng beta-cyfluthrin/Lroéan measured concentrations. Sublethal effects
(i.e., loss of equilibrium, lethargy) were obsenaudong surviving mysids exposed to the 1.5 and
2.9 ng/L treatment levels.

Table B.9.2-14: Toxicity of [*C]beta-cyfluthrin to Americamysis bahia

Nominal test | Mean Number of Cumulative mean Mortality [%]
concentration | measured exposed 24-hours 48-hours 72-hours 96-hours
[ng as/L] concentration | mysid

[ng as/L] shrimp per

replicate

Control - 20 0 0 0 0
Solvent con- | - 20 0 0 0 0
trol
0.64 0.50 20 0 0 0 0
1.1 0.55 20 0 0 0 0
1.8 0.86 20 0D 0D 0D 5
3.0 1.5 20 0AC 5AC 5A 5A
5.0 2.9 20 25 AB 40AEF 70 AG 75 AH

All validity criteria according to the FIFRA Guideé 72-3 were fulfilled, as less than 10 % moryalit

of mysid shrimps was observed in control groups.

CONCLUSIONS

The 96-h LGso for Americmysis bahia exposed to 1C] beta-cyfluthrin based on mean measured
concentration was 2.3 ng/L with a 95 % confidencenterval of 1.5 to 2.9 ng/L.

However, as mortality at 1.5 ng/L (mm) and 2.9 ng/l{i(mm) increases from 5 % to 85 % the cho-
sen spacing of test concentrations is regarded telbess appropriate.
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KIIA 8.3.1.3/03

Author: Surprenant, D.C.

Title: /Acute toxicity of FCR 4545 to the Mysid Shrimjdysidopsis
bahig Under Flow Through Conditions

Date: 30 January 1987

Doc ID: M-027941-01-1

Report no.: BW-87-1-2277

Guidelines: US-EPA FIFRA § 72-3 guideline

GLP: yes

Validity: valid

Deviations: None

Test material: Cyfluthrin techn. (Baythroid), purity: 97.4 %, bhtno. 83-R-270-272

Results: The 96-h LG, for Mysidopsis bahi&xposed to cyfluthrin based on mean measured cencen
tration was 2.46 ng/L with a 95 % confidence ing&iof 1.96 to 3.26 ng/L. The NOEC was 0.81 ng/L.

Conclusions:

LCso (96 h) = 2.46 ng/L; NOEC (96 h) = 0.81 ng/L

KIIA 8.3.1.3/04 (newly submitted with renewal dossr)

Author: Bradley, M., J.

Title: Cyfluthrin - Acute Toxicity to Freshwater Amphipofisyalella azteca) Un
der Flow-Through Conditions

Date: 24 June 2013

Doc ID:

Report no.: 13656.6168

Edition no.: M-458228-01-1

Guidelines: US-EPA FIFRA § 72-3 guideline

GLP: yes

Validity: valid

Deviations None

A. MATERIALS

1. Test material:
Test item:
Lot/Batch #:
Radiopurity:

I MATERIALS AND METHODS

Cyfluthrin technical
FHER904218
95.8 %

2. Vehicle and/or positive

control;
Test water:

Solvent:

3. Test organisms:

Species:

laboratory well water

Acetone

Hyalella aztecésSMV Lot No. 011713, eight days old at test intiti
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Source: Smithers Viscient culture
Loading: 10 organisms per vessel

4. Environmental conditions:

Temperature: 22 -24°C
Photoperiod: Light/dark 16/8 hours
Light intensity: 100 to 500 lux
pH: Start of the test: 7.2

End of the test: 7.2 - 7.4
Dissolved oxygen: Start of the test: 8.7 — 9.20nft)
End of the test: 7.5-9.5mg/O

B. STUDY DESIGN

1. Experimental treatments

The effects of cyfluthrin oklyalella aztecavere evaluated in a 96-hour flow-through toxicagt.
Twenty amphipods (2 replicates of 10 animals p&rlieaker) per concentration were exposed to
0.20, 0.40, 0.80, 1.6 and 3.2 ng asfiminal concentrations. In addition, 2 x 10 ampHpwere
exposed to test water without test substance (ldantcol) and to a solvent control.

2. Observations

The number of dead Hyalella in each test vesselre@sded at test initiation and after 24, 48, 7@ a
96 hours of exposure. Death was determined byygapgttating the test solution around those amphi-
pods that appeared to be immobile. If no physiesponse was observed, immobile Hyalella were
inspected within a pipette and closely examinedafgr subtle physical movements (e.g. slight move-
ments of the appendages). If upon further inspedhere was no observed movement, the Hyalella
were considered dead. Additional cues in combinatiith immobility, such as discoloration and de-
cay, were also used to determine mortality. Biatabobservations and observations of the physical
characteristics of each replicate test solutioreweade and recorded at test initiation and afted24
72 and 96 hours of exposure.

Prior to the start of the definitive exposure, skapvere removed from all treatment level, control
and solvent control solutions and analysed forutlgfin concentrations. Results of the pretest aesy
were used to judge whether sufficient quantitiesydiuthrin were being delivered to the test vessel
and whether the appropriate test concentratione iveing maintained in order to initiate the defini-
tive exposure.

During the in-life phase of the definitive studyeosample was removed from each test, control and
solvent control solution for analysis of cyfluthdoncentration at O hour (test initiation) and 96iis
(test termination). Samples were collected fromaeroximate midpoint of the test vessels by si-
phoning. Samples analysed at test initiation (Ohand test termination (96 hour) were a composite
of both replicates of each test level, control aoldent control.

Exposure solutions and QC samples were analysexyfiothrin using gas chromatography with mass
selective detection (GC/MSD).

3. Statistical calculations

A computer program, CETIS-Comprehensive Environadenbxicity Information System™ (Ives,

M., 2011), will be used to estimate LC50 values.L&hg value cannot be calculated if the mortality
data derived is insufficient. The method selecsedietermined by the data base (i.e., presence-or ab
sence of 100 % response, number of partial resppate).

I RESULTS AND DISCUSSION
A. FINDINGS

Based on mean measured concentration¥@ftjeta-cyfluthrin, the following L& values for mor-
tality after 96 hours of flow-through exposure wassessed.

Based on mean measured concentrations of cyfluichmical, LG values for mortality after 96
hours of flow-through exposure were assessed.
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Cyfluthrin
Timepoint value lower 95 % cl upper 95 % cl
[ng as/L, [ng as/L, [ng as/L,
mean measured] mean measured] mean measured]
96-hour LG 0.55 0.47 0.64

Analytical data: The analysed test concentratidreyfuthrin ranged between 76 — 87 % of
nominal treatment levels. The mean measured teseodrations were 0.17, 0.32, 0.66, 1.2 and
2.4 ng/L.

B. OBSERVATIONS

Mean measured concentrations, percent mortality odservations recorded during the 96-hour defin-
itive test are presented in Table 4. Following 86rs of exposure, 10, 10, 70, 100 and 100 % mertali
ty was observed amondyalella aztecaxposed to mean measured concentrations of 037, 66,

1.2 and 2.6 ng/L, respectively. All surviviktyalellaexposed to the 0.66 ng/L treatment level were
observed to be lethargic. Following 96 hours ofasxpe, 5 % mortality was observed ambhglella
exposed to the control while no mortality or adeezffects were observed amddgalellaexposed to
the solvent control.

Table B.9.2-15: Toxicity of cyfluthrin to Hyalella azteca

Nominal test | Mean Number of Cumulative mean Mortality [%0]
concentration | measured exposed 24-hours 48-hours 72-hours 96-hours
[ng as/L] concentration | mysid

[ng as/L] shrimp per

replicate

Control - 20 0 0 5 5
Solvent con- | - 20 0 0 0 0
trol
0.20 0.17 20 0 5 5 10
0.40 0.32 20 5 5 5 10
0.80 0.66 20 20 45 65 70
1.6 1.2 20 3% 5¢¢ 95° 100
3.2 2.4 20 50 65° 95° 100

aSeveraH. aztecavere observed to be lethargic.

b All surviving H. aztecanere observed to be lethargic.

c Two H. aztecavere observed to be immobilised.

d SeveraH. aztecavere observed to be immobilised.

eAll surviving H. aztecavere observed to be immobilised.

Il. CONCLUSIONS

The 96-h LC50 forHyalella azteca exposed to cyfluthrin based on mean measured comtgation
was 0.55 ng/L with a 95 % confidence interval of @7 to 0.64 ng/L.

B.9.24 Long-term and chronic toxicity to aquatic invertebrates

The current Annex | listing of beta-cyfluthrin iaged on studies with cyfluthrin (Heimbach, 1988 and
Forbiset al, 1984). A new chronic study witbaphnia magnavas conducted with beta-cyfluthrin

and is summarised below (Kimmel, 2014b). In additim life-cycle study withmericamysis bahia
was conducted for the US registration of beta-tkfin (Schwader, 2013).
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Table B.9.2-16: Chronic toxicity beta-cyfluthrin /cyfluthrin
Species Test design EC50 NOEC Reference reliability
(ng (ng asiL)
as/L)
Beta-Cyfluthrin
Daphnia 21d >0.057 (mm) 0.025 (mm) KIIA 8.3.2.1/03 | valid
magna semi-static D58718
Kimmel, 2014
M-480965-01-1
R-30152
Americamysis | 28 d >0.0015 (mm) | 0.00041 (mm) KIIA 8.3.2.1/04 | valid
bahia flow-through EBFRL028
M-465880-01-1
Schwader, 2013
Cyfluthrin
Daphnia 21d - 0.100 (nom) CA8.2.5.1/01 Not valid
magna semi static HBF/RDM 01
Heimbach, 1988
M-008718-01-2
R-19106
Daphnia 21d - 0.020 (mm) CA 8.2.5.1/02 valid
magna flow-through 557
Forbis et al.,
1984
M-025043-01-1
R-19105
Gammarus 21 d/static ECso (2 d) = 0.0075 (mm) KIIA 8.3.1.3/05, | study part with-
pulex conducted with| EGsp(7 d) = 0.0021 (mm) KIIA 8.3.2.1/06 out sediment:
the formula- ECso (21d) =0.000378 (mm) (KIIA110.2.6/01) | plausible
tion NOEGsehaviour= 0.000109 (mm) HBF/SP 01-99
Cyfluthrin EC | Adjusted values Heimbach, 2000
050 M-020399-01-1
R-19104
Please refer to
Volume
3CP_Bulldock
EC 25_B-9.3.2
/KIAL
10.2.6/01
Daphnia 29 d/static/ EC15 (2 d) =0.13g as/L (nomi- | KIIA 8.3.1.1/08, | supplementary
magna with sediment/ | nal) KIIA 8.3.2.1/05 information
conducted with| EC50 (2 d) = 0.34ig as/L (nomi- | Heimbach, 1999
the formula- nal) M-041214-01-1
tion NOEC (29 d) =0.1mg as/L
Cyfluthrin EC Please refer to
050 Xylol Volume
3CP_Bulldock
EC 25_B-9

KIlIAL1 10.2.6/01

Values in bold: Endpoints used for risk assessment
mm: mean measured
nom: nominal initial
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B.9.24.1 Reproductive and development toxicity to Daphnia mgna
KIIA 8.3.2.1/01

Author: Forbis, A. D.et al.

Title: Chronic toxicity of 14C-Cyfluthrin t®aphnia magnainder
flow-through test conditions

Date: 7 November 1984

Doc ID: M-025043-01-1

Report no.: 557

Guidelines: OECD Guideline No. 211 and US-EPA FIFRA § 72-4 gliite

GLP: yes

Validity: valid

Guideline: OECD Guideline No. 211 and US-EPA FIFRA § 72-4 gliite

Deviations: The study is valid according to the current OECDd8line No. 211

Test material: 1“C-Cyfluthrin techn., purity: 94.7 %, lot no. 82R&available

The chronic effects of cyfluthrin dbaphnia magnavere investigated witHC-labelled test item in a
flow through system.

Results: Analysed concentrations were between 63 % and 1060r6minal.

The 21-day no-observed-effect-concentratiorCiaphnia magnaxposed to cyfluthrin was 0.Q®/L
based on the mean measured concentrations. Effetke® number of offspring and the body lengths
of parent water fleas were seen at the end ofttliy st 0.044ug/L (LOEC), based on mean meas-
ured).

Conclusion: NOEC (21 d) = 0.02 pg/L

KIIA 8.3.2.1/02

Author: Heimbach, F

Title: Influence of Cyfluthrin (techn.) on the reproducti@te of
water fleas Daphnia magna

Date: 22 January 1988

Doc ID: M-008718-01-2

Report no.: HBF/RDM 01

Guidelines: "Prolonged Toxicity Study witibaphnia magndInhibition of Reproduc-
tion)", EEC XI/681/86 of December 1986

GLP: yes

Validity: valid, not suitable to deduce a endpoint for repobidn

Deviations: The study is valid according to the current OECDd8line No. 211. However, since 10
out of 20 organisms were selected for fertilitytitegs Animals were selected by observable formation
of eggs in the dorsal brood pouch. This was reakbgehe need to select only females.

However, a lack of eggs in the dorsal brood powsdsdot necessarily mean that they were male. It is
also possible that due to an effect of the actides&nce the production of eggs was disturbedrireso
female individuals.

According to the the current OECD Guideline No. 2drdly female individuals should be introduced.
Therefore, the introduction of both sexes is nohprehensible and causes an unkown uncertainty in
regared to the reproductive capacitybafphnia magnavhen exposed to the active substance.
Hence, it is not possible to deduce reliable ecotdagical endpoints concerning the effects of beta
cyfluthrin on the reproduction daphnia magna

Test material: Cyfluthrin techn., purity: 94.1 %, batch no. 160103

Study design and MethodsThe effects of technical cyfluthrin were investighbver 21 days under
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semi static conditions.

Results: The highest concentration tested without effeatsdlpserved effect concentration, NOEC)
for reproduction oDaphnia magnavas 100 ng as/L (nominal) during the test periodbtlays. The
lowest concentration tested with effects (LOEC) Wa8 ng as/L (nominal).

Conclusion: supplemental information

KIIA 8.3.2.1/03

Author: Kimmel, S.

Title: Betacyfluthrin: Effect on Survival and Reproduction@&phnia magna in
Semi-Static Test over Three Weeks

Date: 19 March 2014b

Doc ID: M-480965-01-1

Report no.: D58718

Guidelines: OECD Guideline No. 21Daphnia magnd&eproduction Test, October 03,
2008, EU
Commission Directive 92/69/EEC, part C.Biaphnia magnadeproductior]
Test (2001), EU Commission Regulation (EC) No 4808, C.20: Daph-
nia magm@ Reproduction Test.

GLP: yes

Validity: valid

Deviations: None

Dates of experimental work:27 November 2012 to 14 March 2013

Executive Summary

The effect of the test item beta-cyfluthrin on suevival and reproduction @aphnia magnavas
investigated in a semi-static test over 21 days. Daphnia (1 animals per test beaker) per concentra
tionwere exposed to 0.001, 0.0032, 0.010, 0.0320al@ig as/L nominal concentrations. In addition,
10 Daphnia were exposed to a test water controhQut test item) and a solvent control (80
DMF/L).

Daphnids were observed for immobilisation and rdpotion on Days 0-2, 5, 7, 9, 12, 14, 16, 19 and
21 and were fed daily during the test. Sampleshferdetermination of the concentrations of beta-
cyfluthrin in the test medium were taken from tasttconcentrations 0.010, 0.032 and d@s/L

and from the solvent control of the first, second fast week of the test, i.e. on day 0, 7 andd:6,
spectively. Samples for the determination of tlabitity of beta-cyfluthrin were taken at the end of
two test medium renewal periods of 48 hours (dags9) and at the end of one renewal period of 72
hours (day 19).

In the application solutions of each measured raheeriod, the test item concentrations were be-
tween 96 % and 107 % of the nominal values througtie sample period. Thus, the test item was
stable in the application solutions throughout eaicthe renewal periods. The measured concentra-
tions in the freshly prepared test media of theinahtoncentrations of 0.010, 0.032 and QuijGas/L
were between 40 and 133 % of nominal values asttdré of the test medium renewal periods. In the
stability control samples without food particleslataphnids, the measured concentrations were be-
tween 23 and 109 % of the nominal values at theoétige test medium renewal periods of 48 to 72
hours. All validity criteria according to the gulohee OECD 211 were fulfilled.

The highest mean measured concentration of beta-dythrin tested without effects after the ex-
posure period of 21 days (21-day NOEC) based on neqaluction was 0.0251g as/L.

The lowest concentration tested with effects (21-¢geLOEC) was determined to be 0.057ag as/L
(mean measured). The 21-d EG, EC20and ECsofor Daphnia magna exposed to beta-cyfluthrin
based on mean measured concentrations were 0.023)41 and >0.05%g/L, respectively and
with 95 % confidence intervals of 0.0017 to 0.034g/L, 0.020 to >0.05%g/L and 0.076 to >0.057
ng/L, respectively.
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l. MATERIALS AND METHODS
A. MATERIALS
1. Test material:

Test item: Beta-cyfluthrin

Lot/Batch #: PNBC000623

Purity: 99.3 % wiw

2. Vehicle and/or positive

control: N,N-Dimethylformamide (DMF)

3. Test organisms:

Species: Daphnia magna

Age: First instars (< 24 h old)

Source: Laboratory bred

Loading: 1 organisms per vessel (100 mL glas&édws containing 80 mL test
solution)

4. Environmental conditions:

Temperature: 20to 21 C°

Photoperiod: Light/dark 16/8 h

Light intensity: 400 to 540 lux

pH: 7.5t08.0

Dissolved oxygen: 7.91t0 9.0 mg O2/L

Hardness: 250 mg/L CaCO3

Alkalinity: 0.9 mmol/L

B. STUDY DESIGN

1. Experimental treatments

The effects of beta-cyfluthrin on immobilisationdareproduction obaphnia magnavere evaluated

in a 21 days semi-static toxicity test. Tleaphnia(1 animals per test beaker) per concentration were
exposed to 0.001, 0.0032, 0.01, 0.032 and§.as/L nominal concentrations.

In addition, terDaphniawere exposed to a test water control (withoutitest) and a solvent (6L
DMF/L) control. TheDaphniawere randomly placed into the test beaker and exptuisthe test item
for 21 days. The test media of all treatments wenewed on days 2, 5, 7, 9, 12, 14, 16 and 19eof th
test period. The test animals were fed daily witbha mixture containing a suspension of greenealga
of the specieScenedesmus subspicatimsl a fish food suspension.

2. Observations

The test replicates were observed for immobilitaddilts on days 0-2 and thereafter on day 5, 7, 9,
12, 14, 16, 19 and 21 before renewal of the teslian®©n the same dates, the test replicates were ob
served for the number of living and dead offspiang for the presence of aborted eggs. The reproduc-
tion rate was calculated as the total number @idiwffspring produced per parent female surviving
until the end of the test pH-values and dissolvegyen concentrations were determined in the test
media at the beginning and the end of each reneevadd. The water temperature was measured in
one of the control replicates at the same time.gBesfor the determination of the concentrations of
beta-cyfluthrin in the test medium were taken fralirtest concentrations and from the solvent céntro
of the first, second and last week of the testpineday 0, 7 and 16, respectively. Samples fod#ie
termination of the stability of beta-cyfluthrin veetaken at the end of two test medium renewal peri-
ods of 48 hours (days 2 and 9) and at the endefemewal period of 72 hours (day 19).

3. Statistical calculations

The mean reproduction rates of the daphnids aeteconcentrations were compared to the pooled
controls by multiple Williams t-tests. Additionallthe EC10, EC20 and EC50 for the inhibition of the
reproduction rate after 21 days were calculateBimpit Analysis.
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Il. RESULTS AND DISCUSSION
A. FINDINGS

Based on the mean measured concentrations of yitigacin, the following endpoints for reproduc-
tion of the test animals after 21 days of semistEtposure were assessed.

Endpoints Inhibition of reproduction rate (21
days, mean measured concentration)
EC10 ug as/L] 0.023
95 % confidence interval 0.0017 - 0.034
EC20 jug as/L] 0.041
95 % confidence interval 0.020 - > 0.057*
EC50 fug as/L] > 0.057*
95 % confidence interval 0.076 - > 0.057
NOEC [ug as/L] 0.025
LOEC [ug as/L] 0.057

* Extrapolated value, Eand upper confidence interval are greater thamitfigest concentration tested

Analytical data:

In the application solution samples, the measuestitem concentrations ranged from 101 % to 107
% of nominal in the freshly prepared applicatiolusons (measured on days -1, 5, 12 and 19), and
from 96 % to 103 % in the aged application solwi¢measured on days 2, 9 and 16). Thus, the test
item was stable in the application solutions thiaug each of the renewal periods. The measured
concentrations in the freshly prepared test mefdiheonominal concentrations of 0.010, 0.032 and
0.10pg as/L were between 40 and 133 % of nominal vadiidise start of the test medium renewal
periods. In the stability control samples withaavd particles and daphnids, the measured concentra-
tions were between 23 and 109 % of the nominalegi the end of the test medium renewal periods
of 48 to 72 hours.

B. OBSERVATIONS

The survival ofDaphnia magnafter 21 days was reduced at the mean measuredraoations of

0.025 and 0.054g as/L, which was however, not statistically sigm@int reduced compared to pooled
controls. The time of the first brood was not atféecby the test item up to the mean measured cencen
tration of

0.025ug asl/L.

The mean reproduction rate of the daphnids in ¢heesat control was 120 + 18.4 living offspring per
surviving adult. The corresponding value in thetoadrwas 133 + 6.7.

No significant effect on reproduction was deterrding to and including the mean measured test con-
centration of 0.02hg as/L (Williams t-test, one-sided smallers 0.05). At the highest concentration
of 0.057ug as/L (mean measured), the mean reproductiorofaterviving daphnids was statistically
significantly reduced. At this concentration theameeproduction rate was 92+19.4 living offspring
per surviving adult (73 % compared to the poolectris).

With the exception of the reported mortality andueed reproduction rates, no visible abnormalities
were observed at the test animals during the test.

Solvent Control Beta-Cyfluthrin
Control nominal (and measured) concentrationgig as/L]
0.0010 0.0032 0.010 0.032 0.10
(n.a.) (n.a.) (0.0059) (0.025) (0.057)
Mortality 10 0 0 0 0 30 30
[%] after 21
days of ex-

posure




beta-cyfluthrin - 100 - 07.03.2017
Volume 3 — B.9 Ecotoxicology data

Mean re- 120.3 132.9 140.7 147.7 141.5 114.7 92.3*
production
rate (living
offspring per
surviving
adult)

Mean re- 100.0 110.8 116.5 111.4 90.3 72.7
production
rate in % of
pooled
conrols

Note: Both controls (water and solvent) were poddedstatistical analysis. Mean reproduction ratesraferred to the
results of the pooled controls.

* statistically significantly lower than the pooledntrols value, results of a Williams t-test, aiged smallerq = 0.05
n.a.: not analysed since below NOEC of the study.

The test is considered to be valid, as in the obatnd solvent control the survival of the parent
animals at the end of the test was 100 % and 9@$pectively. Furthermore, the mean number of live
offspring produced per parent animal survivinghat ¢nd of the test is > 60 in the control and sulve
control.

Il. CONCLUSIONS

The highest mean measured concentration of beta-dythrin tested without effects after the
exposure period of 21 days (21-day NOEC) based oaproduction was 0.02%ug as/L.

The lowest concentration tested with effects (21-g¢d.OEC) was determined to be 0.05g as/L
(mean measured). The 21-d EG, EC, and ECso for Daphnia magna exposed to beta-cyfluthrin
based on mean measured concentrations were 0.023)41 and >0.0571g/L, respectively and
with 95 % confidence intervals of 0.0017 to 0.034g/L, 0.020 to >0.057g/L and 0.076 to
>0.057pg/L, respectively.

B.9.2.4.2 Reproductive and development toxicity to an additioal aquatic inverte-
brate species

KIIA 8.3.2.1/04 (newly submitted with renewal dossr)

Author: Schwader, A.L.

Title: Beta-Cyfluthrin —Life Cycle Toxicity Test with Myds
(Americamysis bah)ja

Date: 18 September 2013

Doc ID:

Report no.: EBFRL028

Edition no.: 13798.6307

Guidelines: OCSPP Draft Guideline 850.1350

GLP: yes

Validity: valid

Deviations: None

At test termination, the mysids in the control @otl’ent control met the performance criteria of the
OPPTS 850.1350 guideline (> 70 % survival of FO idgy/between pairing and exposure termination,
>75 % of the females in the control and solventmbmeleased young, and the control and solvent
control organisms produced > 3 offspring per feaest-pairing survival for the control and soliven
control mean was 95 % and 89 %, respectively. lAtage of reproductively active females for both
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control and solvent control mysids was 100 % foregllicates. The reproduction of mysids exposed
to the control and solvent control ranged from 16.24.8 and 20.2 to 27.6 offspring per female, re-
spectively. The control and solvent control meas @&.5 and 23.8 offspring per female, respectively.
No behavioral abnormalities were observed duriegetkposure period.

Materials:

Test item: Beta-cyfluthrin (BCS-AH45780)

Purity: 99.2 % wiw;

Batch: ABIDBBBO085;

Test organism: Mysids(Americamysis bahiak 23 hours old.

Study Design and Methods:

Mysids were exposed in a chronic test for 28 dangeu flow-through conditions to five nominal test
concentrations of 0.25, 0.50, 0.99, 2.0 and 4.0 (ggrresponding to mean measured concentrations
of 0.11, 0.23, 0.41, 0.83 and 1.5 ng/L), a dilutieater control and solvent control (acetone). Four
replicates were maintained for each treatment h@ddontrols. Each exposure aquarium contained one
retention chamber, yielding 20 mysids per replicatssel.

Survival of mysids (FO generation) was estimatetil day 12 (due the rapid movement of mysids in a
single chamber containing up to 20 mysids) and wmbithereafter daily. At day 12 mature mysids
were paired. During the reproductive phase grodid® @ffspring F1 mysids per replicate (40 per
treatment) were placed in a separate pairing chaarzemonitored for 96 hours post-release for sur-
vival and behavior. For each replicate aquariumtaoked number of offspring produced per female was
assessed. Furthermore the mean total body lengtthardry weight of the parental generation were
determined. Test conditions: 28-day duration, temapee range of 26 to 28 °C, illumination of 16
hours light (270 to 390 lux) and 8 hours darknBsisited, filtered, natural seawater (salinity raraje

19 to 21%. and a pH range of 7.7 to 8.2) was usetlilason and control water.

Dates of experimental work: May 03, 2013 to May 2113

Results and Discussion:

Analytical results

Mean measured concentrations of beta-cyfluthritnénfive test levels ranged from 37 % to 46 % of

nominal concentrations. Based on mean measuredyitighrin concentrations, the treatment levels
are defined as follows: 0.11, 0.23, 0.41, 0.83 hadg/L.

Biological results

Table B.9.2-17 Summary of the first generation (& survival at termination of the 28-day life-cycleexpo-
sure of mysids Americamysis bahia) and of F1survival at 96-hours post release following of myds (Amer-
icamysis bahia) to beta-cyfluthrin

Mean Measured Mean survival of Mean survival of Mean survival Mean survival

concentration Fo male mysids FO female mysids | FO of mysids among F1

(ng/L) [%] [%] [%0] mysids following
96 hours
(%]

Control 90 100 81 100

Solvent control 86 94 78 100

Pooled control 88 97 80 100

0.11 74 98 78 95

0.23 88 91 81 100

0.41 71 88 68 100

0.83 85 94 80 98

1.5 81 86 59 95

* = significant difference compared to the pooledtrol (Fisher's Exact Test with Bonferroni-Holm’sljystment)




beta-cyfluthrin 07.03.2017

Volume 3 — B.9 Ecotoxicology data

-102 -

Since no concentration tested resulted 50 % mortality, the 7, 14, 21 and 28-daysb @alues were
empirically estimated to be > 1.5 ng/L, the highmstin measured beta-cyfluthrin concentration test-
ed.

Table B.9.2-18: Summary of average total body lenggtand average dry body weight measurements of
firstgeneration (Fo) male and female mysids measured at the terminatioof the 28-day life-cycle testexpos-
ing mysids @Americamysis bahia) to beta-cyfluthrin

Mean Measured Average total body | Average total Average dry body | Average dry body

concentration length of male body length of weight of male weight of female

(ng/L) mysids [mm] female mysids mysids [mg] mysids [mg]
[mm]

Control 7.10 7.45 0.80 1.12

Solvent control 7.09 7.41 0.81 1.13

Pooled control 7.09 7.43 0.81 1.13

0.11 6.91 7.40 0.82 1.15

0.23 7.08 7.47 0.90 1.19

0.41 6.88 7.30 0.89 1.13

0.83 6.83 7.17* 0.77 1.03

1.5 6.69 7.14* 0.81 0.92

Table B.9.2-19: Summary of the first generation (8) reproductive success (offspring per female) at tmi-
nation of the 28-day life-cycle exposure of mysidg\mericamysis bahia)

Mean Measured concentration (ng/L) Mean number of fispring per female
Control 215

Solvent control 23.8

Pooled control 22.6

0.11 21.1

0.23 23.4

0.41 215

0.83 15.4*

1.5 11.7*

* = significant difference compared to the pooledtrol (Fisher's Exact Test with Bonferroni-Holm’sljystment)

Based on mean measured concentrations of betatuyfiufemale body length and reproduction (the
most sensitive indicators of toxicity), the No-Ohal-Effect Concentration (NOEC) was determined
to be 0.41 ng/L. The Lowest-Observed-Effect Corregion (LOEC) for mysids was determined to be
0.83 ng/L..

Conclusions:

The 7, 14, 21 and 28-day LC50 values were empiritakestimated to be > 1.5 ng/L. The NOEC
was determined to be 0.41 ng/L, based on effect emale body length and mean number of off-
spring per female at the LOEC (0.83 ng/L).

B.9.2.4.3 Sediment dwelling organisms

Development and emergence i€hironomus species

The current Annex | listing of beta-cyfluthrin wlased on a study with a SC formulation (125 g/L) of
beta-cyfluthrin and an EC formulation (50 g/L) gflathrin (both water spiked). New studies with
beta-cyfluthrin technical were performed, accordmghe spiked water and spiked sediment designs
which replace the EU agreed endpoints based orufation studies for the Renewal of Approval.

The relevant endpoints of the studies are sumnthnis€able B.9.2-20 and Table B.9.2-21.
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Table B.9.2-20: Chronic toxicity of beta-cyfluthrin to Chironomusriparius (spiked water)

Species Test design EC50 NOEC Reference Reliability

(ng (ng as/L)

as/L)

Beta-Cyfluthrin
Chironomus 28 d, static EGCs=0.32 - KIIA 8.5.2/01 | valid
riparius water sediment| (nom) HBF/CH 17
system ECis= 0.36 Heimbach,

(nom) 1997

EGso=0.453 M-055336-01-1

(nom) R-19111
Chironomus 28 d, static ECo=1.3 0.4 (nom) KIIA 8.5.2/02 | valid
riparius water sediment| (nom) D58720

system ECis> 1.6 Kimmel, 2014c

(nom) M-481015-01-1

ECyx> 1.6 R-30154

(nom)

ECo>1.6

(nom)

FBC-acid

Chironomus Toxicity is addressed by the study with the actubstance.
riparius

FPB-aldehyde

Chironomus Toxicity is addressed by the study with the actubstance.

riparius

DCVA
Chironomus ri- DCVA is a main metabolite of beta-cyfluthrin. Ithsilt in sediment up to 23.7 %. The
parius maximum measured concentration is 100 days afiaicagion.

No study addressing the toxicity of DCVA to sediméwellers is available.
Toxicity is adressed by alternative informationlaging experimental studiescording
EFSA GD (2013).). (KIIA 8.2.5.4/04 )

Values in bold: Endpoints used for risk assessment
nom: nominal initial
1 tested formulation was SC 125

Table B.9.2-21: Chronic toxicity of beta-cyfluthrin to Chironomus riparius (spiked sediment)

Species Test design BC NOEC Reference Reliability
(mg as/kg) (mg as/kg)
Beta-Cyfluthrin
Chironomus 28 d, static emergence rate] emergence rate| KIIA 8.5.2/03 valid
riparius water sediment| EC10 = 0.20 0.125 (nom) D58731
system (nom) development Kimmel, 2014d
spiked sediment EC15 = 0.25 rate: M-481037-01-1
(nom) <0.125 R-30153
EC20 =0.30 (nom)
(nom)
EC50 = 0.65
(nom)
development
rate:
EC10=0.17
(nom)
EC15 =
0.95(hom)
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EC20 =0.30
(nom)
EC50> 2.0
(nom)
nom: nominal initial
KIIA 8.5.2/01
Author: Heimbach, F.
Title: Influence of beta-Cyfluthrin SC 125 on developmami emergence of larr
\vae ofChironomus ripariusn a water-sediment
system
Date: 20 August 1997
Doc ID: M-055336-01-1
Report no.: HBF/CH 17
Guidelines: BBA-guideline proposal: “Effects of plant proteatiproducts on the devel-
opment of
sediment dwelling larvae @hironomus ripariusn a water-sediment sys-
tem.” Mitteilung aus der Biol. Bundesanstalt, H&f5, Blackwell Berlin,
1995, pp 70 - 84
GLP: yes
Validity: valid

Deviations: only three test concentrations used, whereas fiveewommended according to current
OECD Guideline No. 233

Test material: beta-Cyfluthrin SC 125, as content: 11.5 %, batwhdi55 according to 03854/0145

Results: The EGs (probit analysis) for numbers of emerged midges @869 initial nominal as/L
(confidence limits 0.22 - 0.60), the ECQ.32ug as/L (confidence limits 0.19 - 0.52), the £C.34ug
as/L (confidence limits 0.21 - 0.55) and thesE@45ug as/L (confidence limits 0.20 - 1.03).

Conclusion: EGso= 0.45pg as/L; EGs= 0.32 pg/L

KIIA 8.5.2/02 (newly submitted with the dossier)

Author: Kimmel, S.

Title: Beta-Cyfluthrin: Effects on the Development of $eent-Dwelling Larvae
of Chironomus ripariugn a Water-Sediment System with Spiked Water

Date: 19 March 2014

Doc ID: M-481015-01-1

Report no.: D58720

Guidelines: OECD Guideline No. 219: SedimeWater Chironomid Toxicity Test Usi
Spiked Water (adopted 13 April 2004).

GLP: yes

Validity: valid

Deviations: None

Executive Summary

The purpose of this study was to evaluate effefdbe@m-cyfluthrin on the development of sediment

dwelling larvae of the midg€hironomus ripariusn water-sediment systems over 28 days. The test
item was applied to the water column in static waezliment systems. TwenBhironomudarvae (4
collectives of 5 animals per test beaker) per cotnagon were exposed to 0.1, 0.2, 0.4, 0.8 anqug.6
as/L nominal concentrations. In addition,Bironomudarvae were exposed to a test water control
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(without test item) and a solvent control (80DMF/L). Four replicates (test beakers) were este

the biological test at each test concentratiothéncontrol and the solvent control. The test patens

of the study were development time/rate of the msédand the emergence ratio (sum of fully emerged
male and female midges divided by the number eBlaintroduced into the systerhironomus
riparius were observed daily from day 10 to 28 and wereafddast three times per week during the
test.

The analytically determined test item concentraionthe application solution samples after applica
tion corresponded to 87-92 % of the initial nomitest concentrations.

The mean measured concentrations of beta-cyflu(edm of all isomers) in the water columns after
the test item application on day 0 ranged fromd28# % of the nominal concentrations in both ana-
lysed test concentrations of 0.4 and fdgéas/L. The concentrations of beta-cyfluthrin ia thater
columns decreased rapidly during the test peridgtth recovered values down to 3 and 4 % on days 1
and 3, and 1 % on day 7 after test item applicatiespectively. At study termination (on day 28)), a
analytical measured concentrations were found toebav LOQ.

The concentrations found in the pore water sanmiplaeased from day O to 3 followed by a decrease.
On day 0 mean measured concentrations were 0.01B8.68959ug as/L for the test concentrations of
nominally 0.4 and 1.6g as/L, respectively. Throughout the following days3 and 7, the mean
measured concentration were 0.0479, 0.0771 an®01@Bas/L for the nominal concentration of 0.4
ug as/L, and 0.123, 0.136 and 0.1iras/L for the nominal concentration of ias/L. At the end

of the experiment at day 28 measurement at botberdrations were below LOQ.

In the sediment samples, the concentrations ofddtathrin (sum of all isomers) at all evaluated
time points and for all analytically measured caontiations were <LOQ.

All reported biological results are related to tlmeninal initial concentrations of the test itenthie
water column.

All validity criteria according to the guideline @B 219 were fulfilled.

The overall 28-day NOEC of beta-cyfluthrin for Chironomus ripariusin this water-sediment
study was determined to be 0.4g beta-cyfluthrin/L.

The EC,0 was determined to be 1.5g as/L and the EGs, ECyo and EGso were all > 1.6ug as/L.
The overall 28-day LOEC was determined to be at theaominal concentration of 0.8ug beta-
cyfluthrin/L.

l. MATERIALS AND METHODS
A. MATERIALS
1. Test material:

Test item: Beta-cyfluthrin technical

Lot/Batch #: PNBC000623

Purity: 99.3 % wiw

2. Vehicle and/or positive

control: N,N-Dimethylformamide (DMF)

3. Test organisms:

Species: Chironomus riparius

Age: First instars (2-3 days)

Source: Laboratory bred

Loading: 20 organisms per vessel (600 mL glagkdrs)
4. Environmental conditions:

Temperature: 20.2t021.1°C

Photoperiod: Light/dark 16/8 h

Light intensity: 780 to 985 lux

pH: 8.1t0 8.6

Dissolved oxygen: 7.3 t0 9.0 mg/D (= at least 80 % oxygen saturation value)

Hardness: 200 mg/L CaGO
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B. STUDY DESIGN

1. Experimental treatments

The effects of beta-cyfluthrin on the developmdrgediment-dwelling larvae of the midge
Chironomus ripariugn water-sediment systems were evaluated in a £8 static toxicity test.
Twenty larvae (4 collectives of 5 animals per testker) per concentration were exposed to 0.1,
0.2, 0.4, 0.8 and 148 as/L nominal concentrations. In addition, twelatyae were exposed to a
test water control (without test item) and a soteamtrol (80uL DMF/L). Four replicates (test beak-
ers) were tested in the biological test at eadhcmscentration, in the control and the solventtiain
First-instar larvae o€hironomus ripariusvere exposed to the test item for 28 days to assesm-
pact on full maturation of the larvae to adult nedgTwenty larvae of the first larval stage (2-$da
old) were allocated randomly to each test vesset day after adding the larvae, the test item was
applied to the water column of the water-sedimgsatesns (day 0). The test animals were fed at least
three times per week.

2. Observations

The emergence and developmen€bironomus ripariudarvae (male and female midges) exposed to
beta cyfluthrin were observed daily from day 1@8.Water temperature, pH and concentration of
dissolved oxygen were measured in all test vebsdtge insertion of the larvae. During the larval
exposure period, these parameters were measuregeneveek and at study termination.

The water temperature was additionally measurecketywer week. Samples for the determination of
the concentrations of beta-cyfluthrin in the tesdimm were taken from all application solutions im-
mediately after the test item application. Furtsemples (water, pore water and sediment samples)
were taken from the water-sediment system on day ®.and 7 for the determination of the test item
concentration.

3. Statistical calculations

The mean emergence ratios and development ratdistest concentrations were statistically evaluat-
ed on significant differences to the solvent cdrtgothe multivariate Williams or Dunnett ttest for
homogenous variances after a one-way analysisrainge (ANOVA). Statistical evaluations were
done separately for emerged males and femalesligenent rate) and with pooled sexes (emergence
ratio). The mean emergence ratio and developmanbfanales and females in the control were com-
pared to the solvent control by Student t-tests.

The 28-day EG, ECis, EGo and EG of the emergence ratio and the development ratglsl oot be
calculated since no toxic effect occurred up to iactliding the highest tested concentration, except
the development rate for male midges, where thg #ue was calculated by means of a Probit anal-
ysis using maximum linear likelihood regression.

Il. RESULTS AND DISCUSSION
Findings:
Based on the nominal initial test item concentratiof beta-cyfluthrin, the following results for em
gence and development rates after 28 days of exposre assessed.

Results after 28 Emergence rate Development rate
days (arcsin trans- (rg/L, nominal)
]:)(;rg:)eo?éd Males Females
sexes
(mg as/kg, nominal)
ECio: >1.6 1.3 >1.6
95 % confidence
interval: n.d. 0.93-2.0 n.d.
ECis >1.6 >1.6 >1.6
95 % confidence
interval: n.d. n.d. n.d.
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ECo: >1.6 >1.6 >1.6
95 9% confidence

interval: n.d. n.d. n.d.
EGso: >1.6 >1.6 >1.6
95 % confidence

interval: n.d. n.d. n.d.
NOEC: >1.6 0.4 0.8
LOEC: >1.6 0.8 1.6

n.d.: could not be determined due to minor effe€the test item on the development rate

During the test period, the pH values in the testlismranged from 8.1 to 8.6. The dissolved oxygen
concentrations were at least 7.3 mg/L (= at le@®%8xygen saturation value), and thus sufficiently
high throughout the test period. The water tempeeataried between 20.2 and 21.1 °C and was thus
sufficiently constant. The water temperature dédteby less than 1.0 °C between all beakers at any
time during the study.

Analytical data: The analytically determined tésim concentrations in the application solution
Samples after application corresponded to 87-92 #hheninitial nominal test concentrations. There-
fore, all reported biological results are relatednte nominal initial concentrations of the teshitin

the water column. The mean measured concentrasidmsta-cyfluthrin (sum of all isomers) in the
water columns after the test item application op@aanged from 25 to 27 % of the nominal concen-
trations in both analysed test concentrations4f0d 1.6.g as/L. The concentrations of beta-
cyfluthrin in the water columns decreased rapidlyirty the test period, with recovered values down
to 3 and 4 % on days 1 and 3, and 1 % on day 7 tefieitem application, respectively. At study-ter
mination (on day 28), all analytical measured cotregions were found to be below LOQ.

The concentrations found in the pore water sampt¥eased from day O to 3 followed by a decrease.
On day 0 mean measured concentrations were 0.01B8.6959.g as/L for the lower and higher test
concentrations of nominally 0.4 and L@ as/L, respectively. Throughout the following days3 and

7, the mean measured concentration were 0.04787D#nd 0.0391.g as/L for the lower nominal
concentration of 0.4g as/L, and 0.123, 0.136 and 0.1iras/L for the higher nominal concentration
of 1.6ug as/L. At the end of the experiment at day 28 mmeamsent at both concentrations were below
LOQ.

In the sediment samples, the concentrations ofddtathrin (sum of all isomers) at all evaluated
time points and for all analytically measured cortcaions were found to be below the limit of quan-
tification.

B. OBSERVATIONS

The emergence ratios per vessel in the controkahnt control ranged from 80 to 100 % (thus ful-
filling the guideline validity criterion).

Up to and including the highest nominal test cotregion of initial 1.6ug/L, the mean emergence
ratios of pooled sexes were not statistically sigaintly lower than in the control.

Table 9.2-22: Emergence ratio (Male and Female Midgs Pooled)

Control | Solvent Beta-Cyfluthrin, nominal concentration
Control [Lo/L]

0.125 0.25 0.5 1.0 2.0
Sum of inserted 80 80 80 80 80 80 80
larvae
per treatment
Sum of emerged | 78 73 67 74 68 61 69
midges
per treatment
% of emerged 97.5 91.3 83.8 92.5 85.0 76.3 86.3
midges
per treatment
(mean)
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Emergence ratio | 1.490 1.320 1.170 1.300 1.220 1.080 1.240
ERarc:

Mean

SD 0.161 0.195 0.150 0.056 0.236 0.182 0.223
Min 1.250 1.110 1.050 1.250 1.050 0-940 1.110
Max 1.570 1.570 1.350 1.350 1.570 1.350 1.570
N 4 4 4 4 4 4 4

% of solvent con- | 112.9 100.0 88.6 98.5 92.4 81.8 93.9
trol

STAT n.s* n.s n.s n.s n.s n.s

ERarc : arcsin-transformed emergence ratio

STAT : results of a Williams t-test (= 0.05, one-sided smaller)

n.s: mean ERarc not statistically significantly lowean in the solvent control

n.s *: mean development rate not statistically ificemtly lower than in the solvent control (basada
Student t-testy = 0.05, two-sided)

The midges in the control had emerged between Hagsd 21 (and thus fulfilled the validity criteri-
on of the test guideline). Up to and including thsted concentration of initial Oy as/L, the mean
development rates of males and females were riggtitally significantly lower than in the control.
From the nominal concentration of initially Quf as/L on, the mean development rate was slightly,
but statistically significantly reduced.

Table B.9.2-23: Development Rate for Males and Feres

Males

Development rate | Solvent | Solvent Beta-Cyfluthrin, nominal concentration
per Control | Control [no/L]
treatment (day-1) 0.125 0.25 0.5 1.0 2.0
Mean 0.070 0.070 0.070 0.070 0.070 0.070 0.060
SD 0.001 0.001 0.002 0.002 0.004 0.004 0.001
Min 0.070 0.070 0.070 0.070 0.070 0.060 0.060
Max 0.070 0.070 0.070 0.070 0.070 0.070 0.060
N 4 4 4 4 4 4 4
% of solvent con- | 100.00 100.0 100.0 100.0 100.0 100.0 85.7
trol
STAT n.s* n.s n.s n.s S. S.

Females
Development rate | Solvent | Control Beta-Cyfluthrin, nominal concentration
per Control [mg/kg dry sediment]
treatment (day-1) 0.125 0.25 0.5 1.0 2.0
Mean 0.060 0.060 0.060 0.060 0.060 0.060 0.060
SD 0.003 0.003 0.006 0.001 0.002 0.001 0.004
Min 0.060 0.060 0.050 0.060 0.060 0.060 0.050
Max 0.060 0.070 0.070 0.060 0.060 0.060 0.060
N 4 4 4 4 4 4 4
% of solvent con- | 100.0 100.0 100.0 100.0 100.0 100.0 100.0
trol
STAT n.s* -—- n.s n.s n.s n.s S.

STAT : results of a Williams t-test (males) or Detirt-test (females; = 0.05, one-sided smaller)
n.s: mean development rate not statistically sigaiftly lower than in the solvent control
s.: mean development rate statistically signifialawer than in the solvent control

n.s *: mean development rate not statistically iicemtly lower than in the solvent control (basada Student
t-test,a = 0.05, two-sided )

No symptoms of toxicity were observed at the layyagpae and emerged midges during the study.
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Il. CONCLUSIONS

The overall 28-day NOEC of beta-cyfluthrin for Chironomus riparius in this water-sediment
study was determined to be 0.4g beta-cyfluthrin/L. The EC10 was determined to be 1.g as/L
and the EGi5, ECyo and EGsp were all > 1.6pg as/L.

The overall 28-day LOEC was determined to be at theaominal concentration of 0.8ug beta-
cyfluthrin/ L.

KIIA 8.2.5.4/03 (newly submitted with the dossier)

Author: Kimmel, S.

Title: Beta-Cyfluthrin: Effects on the Development of Seelnt-
Dwelling Larvae ofChironomus ripariusn Water-
Sediment Systems with Spiked Sediment

Date: 21 March 2014

Doc ID: M-481037-01-1

Report no.: D58731

Guidelines: OECD Guideline No. 218: SedimeWater Chironomid Toxicity Test Usi
Spiked Sediment (adopted 13 April 2004).

GLP: yes

Validity: valid
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Executive Summary

The purpose of this study was to evaluate effefctiseotest item beta-cyfluthrin on the development
ofsediment-dwelling larvae of the mid@dironomus ripariusn water-sediment systems over 28
days.

Twenty Chironomus larvaé4 collectives of 5 animals per test beaker) peiceatration were exposed
to 0.125, 0.25, 0.5, 1.0 and 2.0 mg as/kg dry sedimominal concentrations. In addition, hi-
ronomudlarvae were exposed to a test water control (withest item) and a solvent control (1 mL
chloroform/10g sand). Four replicates (test bedkeese tested in the biological test at each test ¢
centration, in the control and the solvent conffble endpoints of the study were the emergenae rati
(sum of fully emerged midges divided by the nundfenserted larvae) and the development
time/rate of the test animalShironomus ripariusvere observed daily from day 10 to 28 and were fed
at least three times per week during the testhEudamples (water, pore water and sediment samples
were taken from the water-sediment system on dayi;®, 7 and 28 from the water-sediment sys-
tems (nominal 0.125 and 2.0 mg as/kg dry sedinfenthe determination of the test item concentra-
tionst.

The analytically measured concentrations of bethstyin in the application solution samples ranged
from 94 to 100 % of the initial nominal values.

The mean measured concentrations in the water calafter the test item application on day- 2 were
0.0249 and 0.22ig as/L in both analysed test concentrations of®dkfl 2.0 mg as/kg dry sediment,
respectively. Concentrations in the water columeebsed in the water-sediment system during the
test period. At day -1 they were 0.00463 and 0.Q4¥as/L, and on day O at 0.00406 and 0.06$0
as/L. Seven days after the test item applicatioa concentrations in the water columns were 0.00784
and 0.0339.g as/L, and at test end at day 28, the concentisati@s below the LOQs of 0.001 and
0.0341pg as/L, respectively.

In pore water, the concentrations of beta-cyflutHiictuated during the study period in both anaedys
test concentrations. After test item applicatiodat -2 in both analysed test concentrations &®.1
and 2.0 mg as/kg dry sediment, concentrations i@ pater were 0.289 and 4.8@ as/L, whereas at
day -1 1.05 and 2.3y as/L were measured. Measurements resulted i8 7@ 25.5.9 as/L at day

0, in 0.615 and 8.6(3g as/L seven days after the test item applicatiotest end at Day 28, pore wa-
ter concentrations were 0.230 and Sugdas/L.

In the sediment samples, the concentrations ofddtathrin (sum of all isomers) remained more or
less stable during the study period. At both nofrtiest item concentrations of 0.125 and 2.0 mgagas/k
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dry sediment the measured concentrations corregpaiedd1-95 % of nominal at day -2, to 92-100 %
at day -1, to 96-98 % at day 0, to 88-91 % at dapd’to 90-110 % of nominal at test end.

All reported biological results are related to tiweninal initial concentrations of the test itemisTis
also supported by the analytical results of thensedt samples of both measured concentrations,
which remained stable between 88-110 % of nomhralughout the whole test period.

All validity criteria according to the guideline @B 218 were fulfilled.

In regard to the emergence rate, the following théllowing values were determined:
28-day EGo= 0.20 mg as/kg dry sediment

(confidence limits: 0.038 -0.34 mg as/kg dry sedimg

28-day EGo= 0.25 mg as/kg dry sediment

(confidence limits: 0.062 -0.41 mg as/kg dry sedimg

28-day EGo= 0.65 mg as/kg dry sediment

(confidence limits: 0.38 - 1.2 mg as/kg dry sedimén

In regard to the development rate, the following tle following values were determined:
28-day EGo= 0.17 mg as/kg dry sediment

(confidence limits: 0.07 -0.27 mg as/kg dry sedim8&n

28-day EGo= 0.95 mg as/kg dry sediment

(confidence limits: 0.69 -1.4 mg as/kg dry sediment

28-day EGso> 2.0 mg as/kg dry sediment

(confidence limits: n.d.)

The ECss was 0.25 mg as/kg, the Eigwas 0.30 mg as/kg and the Bgwas 0.65 mg as/kg.
The overall 28-day LOEC was determined to be at0.125 mg as/kg dry sediment due to a
statistically significantly reduced development rag¢ of the midges.

[. MATERIALS AND METHODS

A. MATERIALS

1. Test material:

Test item: Beta-cyfluthrin technical

Lot/Batch #: PNBC000623

Purity: 99.3 % wiw

2. Vehicle and/or positive

control: Chloroform

3. Test organisms:

Species: Chironomus riparius

Age: First instars (2-3 days)

Source: Laboratory bred

Loading: 20 organisms per vessel (600 mL glasdkérs)
4. Environmental conditions:

Temperature: 20.1to21.1C°

Photoperiod: Light/dark 16/8 h

Light intensity: 590 to 960 lux

pH: 8.0t0 8.6

Dissolved oxygen: 7.2 10 8.6 mg O2/L (= at |206 oxygen saturation value)
Hardness: 3.4-3.6 mmol/L

B. STUDY DESIGN
1. Experimental treatments
The effects of beta-cyfluthrin on the developmdrgediment-dwelling larvae of the midge
Chironomus ripariugn water-sediment systems were evaluated in a £8 slatic toxicity test.
Twenty larvae (4 collectives of 5 animals per testker) per concentration were exposed to 0.125,
0.25, 0.5, 1.0 and 2.0 mg as/kg dry sediment ndrosoracentrations. In addition, twenty larvae were
exposed to a test water control (without test itang a solvent control. Four replicates (test besjke
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were tested in the biological test at each testeoimation, the control and the solvent contraist-i
instar larvae oChironomus ripariusvere exposed to the test item for 28 days toassesmpact on
full maturation of the larvae to adult midges.

Twenty larvae of the first larval stage (2-3 daid) evere allocated randomly to each test vessel.
The larvae were inserted into the test vesselgiays after spiking the sediment and establishiag th
water-sediment systems. The day of the larvaetinsewas defined as Day 0 of the study. The test
animals were fed at least three times per week.

2. Observations

The emergence and developmen€Cbfronomus ripariudarvae (male and female midges) exposed to
beta cyfluthrin were observed daily from day 1@8.Water temperature, pH and concentration of
dissolved oxygen were measured in all test vebsdtge insertion of the larvae. During the larval
exposure period, these parameters were measuregengveek and at study termination.

The water temperature was additionally measurecketywer week. Samples for the determination of
the concentrations of beta-cyfluthrin in the testimm were taken from all application solutions im-
mediately after the test item application. Furtbemples (water, pore water and sediment samples)
were taken from the water-sediment system on dayL;®, 7 and 28 for the determination of the test
item concentration.

3. Statistical calculations

For both parameters, emergence ratio and develdmaterthe arithmetic mean values (mean), devia-
tion (SD), minimum and maximum (min/max) were céed from the four replicates per treatment.
The mean emergence ratios and development ratdlste$t concentrations were statistically evaluat-
ed on significant differences to the control by theltivariate Dunnett t-test after a one-way anialys
of variance (ANOVA). Statistical evaluations weiené separately for emerged males and females
(development rate) and with pooled sexes(emergeicy.

The 28-day EC10, EC15 and EC20 of the emergeniceanadl development rate and the EC50 of the
emergence ratio were calculated by means of atRanalysis using linear maximum likelihood re-
gression.

The 28-day EC50 of the development rate could eatdiculated since none of the responses in the
test item treatment exceeded 50 %.

Il. RESULTS AND DISCUSSION

Findings:
Based on the nominal initial test item concentratiof beta-cyfluthrin, the following results for em
gence and development rates after 28 days of exposere assessed.

Results after 28 Emergence rate Development rate
days (arcsin trans- (mg as/kg, nominal)
formed)
of pooled
SEXeS . Males Females Males and females
(mg as/kg, nominal)
ECuwo 0.20 0.20 0.34 0.17
95 % confidence | 0.038-0.34 0.082-0.31 0.13-0.54 0.07-0.27
interval:
ECs: 0.25 0.43 0.81 0.44
95 % confidence | 0.062-0.41 0.26-0.60 0.51-1.4 0.28-0.61
interval:
ECu: 0.30 0.80 1.6 0.95
95 % confidence | 0.092-0.48 0.57-1.1 1.0->2.0 0.69-1.4
interval:
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EGCso: 0.65 >2.0 >2.0 >2.0

95 % confidence 0.38-1.2 n.d. n.d. n.d.

interval:

NOEC: 0.125 <0.125 <0.125 <0.125

LOEC: 0.25 <0.125 <0.125 <0.125

n.d.: could not be determined due to minor effe€the test item on the development rate

During the test period, the pH values in the testlisranged from 8.0 to 8.6. The dissolved oxygen
concentrations were at least 7.2 mg/L (= 85 % omygguration value), and thus, sufficiently high
throughout the test period. The water temperatared between 20.1 and 21.1 °C and was thus suffi-
ciently constant. The water temperature differedelsg than 1.0 °C between all beakers at any time
during the study.

Analytical data
The analytically determined test item concentratiimnthe application solution samples after applica

tion ranged from 94 to 100 % of the initial nomirtedt concentrations. Therefore, all reported Igiolo
ical results are related to the nominal initial cemntrations of the test item.

The mean measured concentrations of beta-cyflu(edm of all isomers) in the water columns after
the test item application on day- 2 were determiodae 0.0249 and 0.22{1y as/L in both analysed
test concentrations of 0.125 and 2.0 mg as/kg elyngent.. The concentrations of beta-cyfluthrin in
the water columns decreased in the water-sedimnystéra during the test period. At day -1, concen-
trations in the water phase were at 0.00463 anti’@40g as/L, while on day 0 at 0.00406 and 0.0660
ug as/L.

Seven days after the test item application, theeotnations in the water columns were determined to
be at 0.00784 and 0.033§ as/L, and at test end at day 28, the concentsatiothe water phase were
determined to be below the limit of quantificatif©Q = 0.001ug test item/L) and 0.034dg as/L.

In the pore water, the concentrations of beta-tlyfln fluctuated during the study period in botlaan
lysed test concentrations. After test item applicaat day -2 in both analysed test concentratidns
0.125 and 2.0 mg as/kg dry sediment, concentratiotiee pore water were determined to be 0.289
and 4.97.g as/L, whereas at day -1 concentrations wererdeted to be 1.05 and 2.38 as/L. At

day 0, concentrations in the pore water were &8and 25.ug as/L, seven days after the test item
application concentrations in the pore water watemnined to be 0.615 and 8,68 as/L. At test end
at Day 28, the concentrations in the pore wateewetermined to be 0.230 and 5pi¢das/L.

In the sediment samples, the concentrations ofddtathrin (sum of all isomers) remained more or
less stable during the study period. At both nofirtiest item concentrations of 0.125 and 2.0 mgags/k
dry sediment the measured concentrations corregpaindd1-95 % of nominal at day -2, to 92-100 %
at day -1, to 96-98 % at day 0, to 88-91 % at dapd'to 90-110 % of nominal at test end.

B. OBSERVATIONS

The emergence ratios per vessel in the controbahent control ranged from 70 to 95 % (thus ful-
filling the guideline validity criterion).

From the second lowest tested nominal concentrafiamitial 0.25 mg/kg dry sediment on, the mean
emergence ratios of pooled sexes was statistis@hjificantly lower than in the control and solvent

Table B.9.2-24: Emergency ratio (Male and Female Miges Pooled)

Control | Solvent Beta-Cyfluthrin, nominal concentration
Control [mg/kg dry sediment]

0.125 0.25 0.5 1.0 2.0
Sum of inserted 80 80 80 80 80 80 80
larvae
per treatment
Sum of emerged | 73 69 67 57 55 17 8.0
midges
per treatment
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% of emerged 91.3 86.3 83.9 71.3 68.8 21.3 10.0
midges

per treatment

(mean)

Emergence ratio | 1.280 1.210 1.170 1.020 0.980 0.470 0.270
ERarc:

Mean

SD 0.0830 0.1520 0.1290 0.1770 0.0520 0.1110 0.207(
Min 1.170 0.990 1.050 0.840 0.940 0.320 0.000
Max 1.350 1.350 1.350 1.250 1.050 0.580 0.460
N 4 4 4 4 4 4 4

% of solvent con- | 105.8 100.0 96.7 84.3 81.0 38.8 22.3
trol

STAT n.s* n.s- S. S. S. S.

ERarc : arcsin-transformed emergence ratio

STAT : results of a Williams t-test (= 0.05, one-sided smaller)

n.s: mean ERarc not statistically significantly lowan in the pooled controls

s.: mean ERarc statistically significantly lowerrtia the pooled controls
n.s *: mean development rate not statistically ificgmtly different from the solvent control (based a

Student t-testy = 0.05, two-sided)

Note: Since no statistically significantly effectiveen control and solvent control was detecteth bontrols
were pooled for statistical evaluation of the tesh concentrations.

The midges in the control had emerged between Hagsd 23 (and thus fulfilled the validity criteri-
on of the test guideline), whereas two midges éngblvent control (one each in replicate 1 and 2)
emerged on day 25. Since these two individualsaddave a statistically significant influence oe th
results, this deviation to the guideline criterismot seen as biologically relevant and does fietta

the outcome of the study.

From the lowest tested nominal concentration dfah0.125 mg as/kg dry sediment on, the mean
development rate of both sexes was statisticaiyicantly lower than in the control and solvent

control.

Table B.9.2-25: Development Rate for Males and Feres

Males

Development rate | Control | Solvent Beta-Cyfluthrin, nominal concentration
per Control [mg/kg dry sediment]
treatment (day-1) 0.125 0.25 0.5 1.0 2.0
Mean 0.067 0.069 0.062 0.061 0.059 0.052 0.049
SD 0.0009 | 0.0028 0.0031 0.0037 0.0043 0.0044 0.0011
Min 0.066 0.066 0.058 0.055 0.052 0.046 0.048
Max 0.068 0.072 0.065 0.063 0.061 0.056 0.050
N 4 4 4 4 4 4 3
% of solvent con- | 97.1 100.0 89.9 88.4 85.5 75.4 71.0
trol
STAT n.s* -—- n.s S. S. S. S.

Females
Development rate | Control | Solvent Beta-Cyfluthrin, nominal concentration
per Control [mg/kg dry sediment]
treatment (day-1) 0.125 0.25 0.5 1.0 2.0
Mean 0.058 0.056 0.053 0.061 0.059 0.052 0.049
SD 0.0019 | 0.0023 0.0020 0.0037 0.0043 0.0044 0.0011
Min 0.056 0.054 0.051 0.055 0.052 0.046 0.048
Max 0.060 0.059 0.056 0.063 0.061 0.056 0.050
N 4 4 4 4 4 4 3
% of solvent con- | 103.6 100.0 94.6 94.6 87.5 91.1 76.8
trol
STAT n.s* -—- n.s S. S S. S.

STAT : results of a Williams t-test (males) or Dettrt-test ¢ = 0.05, one-sided smaller)
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s.: mean development rate statistically signifialawer than in the solvent control

n.s *: mean development rate not statistically ificemtly lower than in the solvent control (baseda Student
t-test,a = 0.05, two-sided )

Note: Since no statistically significantly effectiveen control and solvent control was detecteth bontrols were
pooled for statistical evaluation of the test iteomcentrations.

No symptoms of toxicity were observed at the layyagpae and emerged midges during the study.
[l CONCLUSIONS

The overall 28-day NOEC of beta-cyfluthrin for Chironomusripariusin this water-sediment
study was determined to be <0.125 mg as/kg dry seunt.

In regard to the emergence rate, the following théllowing values were determined:
28-day EGo= 0.20 mg as/kg dry sediment

(confidence limits: 0.038 -0.34 mg as/kg dry sedimg

28-day EGo= 0.25 mg as/kg dry sediment

(confidence limits: 0.062 -0.41 mg as/kg dry sedimg

28-day EGso= 0.65 mg as/kg dry sediment

(confidence limits: 0.38 - 1.2 mg as/kg dry sedimén

In regard to the development rate, the following tle following values were determined:
28-day EGo= 0.17 mg as/kg dry sediment

(confidence limits: 0.07 -0.27 mg as/kg dry sedim8n

28-day EGo= 0.95 mg as/kg dry sediment

(confidence limits: 0.69 -1.4 mg as/kg dry sediment

28-day EGo> 2.0 mg as/kg dry sediment

(confidence limits: n.d.)

The overall 28-day LOEC was determined to be at 0.125 mg as/kg dry sediment due to a
statistically significantly reduced development ra¢ of the midges.

KIIA 8.2.5.4/04 (newly submitted with the dossier)

Author: Ducrot, V.

Title: IAquatic ecotoxicology:

Supporting information for the risk assessmenheflieta-cyfluthrin metak
olite DCVA to sediment dwellers.

Date: 11 November 2015

Doc ID: M-538891-01-1

Report no.: -
Guidelines: -
GLP: -
Validity: -

The EFSA AGD (2013) makes recommendation for tgstion-testing and risk assessment of major
aquatic metabolites from an active substance (ddirg.4, page 143 of the EFSA AGD). These rec-
ommendations were followed in order to assess wehn@hnot a new chronic laboratory study with
riparius and the metabolite DCVA is required as supporhéorisk assessment of this metabolite.
The EFSA GD (2013) states that a sediment stuthbiggatory only if the substance partitions to
sediment and/or when the substance interferesmatliting hormones (e.g. insect growth regula-
tors)”. The substance is considered to partitiotihéosediment if the water/sediment study shows >10
% of applied radioactivity at/or after 14 days gmtsin the sediment and the chronic Daphnia test (o
other comparable study with e@hironomu3 shows a EG/NOEC of < 0.1 mg/L”. Additionally, the
EFSA AGD (2013) states “Clearly, the potential xalade testing on the basis of toxicity will depend
on the data available for the metabolite. The appli should therefore make a case as to whether sed
iment testing can be waived based on what is kralvaut the fate properties and toxicity profile of
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the metabolite. For example, if RAs witaphniaindicate that the potential risks are low (takintpi
account the exposure situation in the sedimenrd})) tto further testing should in general be reqtired
The need for a sediment test with DCVA was evalbatdow, based on these criteria.

Partition to the sediment and toxicity of DCVABaphnia magna

DCVA reached a maximum of 23.6 % of the appliedaactivity in the sediment in the water sedi-
ment study conducted with cyclopropyl-labelled attitin (Sneikus 2000, M-022319-02-1). Based
upon this environmental fate study, partition of\DACto sediment is > 10 %; chronic risk of DCVA

to sediment dwellers should thus be addressederHgisting or non-testing approaches can be used in
order to do so (EFSA GD 2013).

Available toxicity data for daphnid and DCVA raise concern to aquatic invertebrates. In an acute
test withDaphnia magnan EGoof 25 mg/L DCVA was obtained (Forbis and Burges84] -
034747-01-1). Additional information is availabterh a publication (Hill 1989, M-090574-01-1) that
provided an E&of 130 mg/L DCVA. Based upon these results, DCVAydar less toxic (i.e. at five
orders of magnitude) than the parent compound ddtathrin (for which an E&of 0.000105 mg

as/L was found in daphnids; Kimmel 2014a, M-481046t). Based on the low acute toxicity of
DCVA to daphnids, chronic studies with daphnid &@€NMA are not required and thus not available.
Acute studies with fish also support the findingttdCVA (LCso= 14700ug/L) is several order of
magnitude less toxic than its parent beta-cyflatkiiCso= 0.068ug as/L).

As a conclusion, available ecotoxicological infotiba shows that DCVA is far less toxic than beta-
cyfluthrin to daphnids and fish. Based upon thesellts (and especially based on daphnid resuits), i
is expected that DCVA is also far less toxicXaripariusthan beta-cyfluthrin.

Physico-chemical properties, structural propewrigslysis and efficacy data

Structural properties analysis and efficacy da¢sadso available. They support the assumption that
DCVA is not expected to be toxic to sediment dwslléndeed, the toxophore of beta-cyfluthrin is the
intact ester function of the pyrethroid (Clark é&ymington, 2011). The ester function needs to be
intact to elicit toxicity. In the first degradati@tep in sediment water systems under aerobic €ondi
tions, there is a cleavage of the ester functiaditeg to DCVA. Due to the loss of the ester funciio
DCVA, the toxophore of the molecule is lost: theref DCVA is not expected to have insecticidal
activity.

This theoretical assumption based on the strucpuogderties of DCVA is confirmed by the results
from efficacy screening experiments in six speoifegsects or mites (Franken 2006, M-266539-01-
1). Results from these experiment clearly show Ef@YA has no remaining insecticidal or acaricidal
activity even at the highest test concentratioh@0 ppm, while significant toxicity of beta-cyftutn
and cyfluthrin was observed at low test concerneti0.01 ppm.

Moreover, the water solubility of DCVA at 20 % aatdpH 7.0 is 42 g/L (KCA 2.14 /13, Wiche and
Ziemer, 2012, M-438162-01-1), while the water sditybof beta-cyfluthrin at 20 °C and pH 6.4 is 2.1
ug/L (KCA 2.5 /01, Sonnenschein 2013a, M-470002-Darid 1.6ug/L (KCA 2.5 /02, Sonnenschein
2013b, M-470008-01-1) for isomer Il and isomer t¥spectively. Log Po/w of DCVA at pH 7 and 25
°C is 0.8(KCA 2.7 /05, Ziemer and Charter 2012, M-438168-0lwhile the Log Po/w of beta-
cyfluthrin at 25 °C and pH 5.6 is 5.9 (KCA 2.7/@¥iche et al. 2013a, M-447653-01-1) and 5.8 (KCA
2.7/02, Wiche et al. 2013b, M-447649-01-1) for isori and isomer IV, respectively. These data
show that DCVA is much more hydrophilic than begétahrin.

Finally, as shown by the results from fish, daphand algae tests, DCVA is several orders of magni-
tude less toxic than its parent compound beta-ttyfiu

Based on the above-mentioned information, DCVAxjzeeted to have a lower risk to sediment
dwellers than its parent beta-cyfluthrin.

For metabolites with such properties, the EFSA A@DOL3) as well as Sinclair and Boxall (2009)
indicate that the toxicity of the metabolite isg@neral covered by that of the parent compoundieFhe
fore, and as a conservative approach in line WwiBA AGD (2013) risk assessment scheme for me-
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tabolites, tests conducted with beta-cyfluthrin aadiment dwellers can be used in order to address
the risk of DCVA to sediment dwellers.

Two valid laboratory studies addressing the toyioitbeta-cyfluthrin to sediment dwellers are aaail
ble: a spiked water-test with. riparius (Kimmel 2014c, M-481015-01-1) and a spiked sedintest
with C. riparius (Kimmel 2014d, M-481037-01-1).

Due to the reasoning above, it can be assumedhin&bxicity of DCVA is covered by the studies
with the parent compound.

B.9.2.5 Effects on algal growth

Reference is made to the studies on which the mufenex | listing of beta-cyfluthrin is based
(Heimbach, 1987 for beta-cyfluthrin; Hill, 1989 filre main metabolites).
The relevant endpoints of the studies are sumnthimd&able B.9.2-26.

The metabolites FPB-acid and DCVA of beta-cyfluthwiere considered to be of no environmental
concern. In the Monograph it is stated “any harreféécts caused by these metabolites can obviously
be precluded because of the data on toxicity” (Mpaph, section B.7.9; Addendum 2 to Monograph,
section 7.6).

Table B.9.2-26: Toxicity of beta-cyfluthrin and its metabolites to algea

Species Test design EC Reference reliability
(ng
as/L)
Beta-Cyfluthrin
Scenedesmus | 96 h ErCs0> 2 KIIA 8.4/01 valid
subspicatus static EbCso > 2 HBF/AL 40
(limit of solu- Heimbach,
bility) 1987
[ErCso> 10 M-056512-01-1
(nom) R-19109
EbGs >10
(nom)]
FPB-acid
Algae - EGo >10000 KIIA 8.4/02 Additional information
(nom) Lit. 6002
Hill, 1989
M-090574-01-1
R-19095
DCVA
Algae - EGo>10000 KIIA 8.4/02 Additional information
(nom) Lit. 6002
Hill, 1989
M-090574-01-1
R-19095

nom: nominal initial

KIIA 8.4/01

Author: Heimbach, F.

Title: Growth inhibition of green alga&¢enedesmus subspicatus
caused by FCR 4545 (techn.)

Date: 27 August 1987

Doc ID: M-056512-01-1
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Report no.: HBF/AL 40

Guidelines: ISO-Guideline ISO/TC 147/SC 5/WG 5 N 84 (Algal Growtthibition Test
from 19.06.84 resp. OECD Guideline No. 201 "OEGDideline for Testin
of Chemicals", "Alga, Growth Inhibition Test" (0B.84).

GLP: yes

Validity: valid

Deviations: The study is valid according to the current OECDd8line No. 201

Test material: beta-Cyfluthrin techn. (FCR 4545), purity: 98.0Bafch no. 16001/87
Results: Beta-cyfluthrin technical (FCR 4545) was testedra concentration of 0.01 mg as/L. High-
er test concentrations could not be examined dtieettow water solubility. No effects were seen at
this concentration (NOEE 10 g as/L for biomass and the growth rate). Accordirigé EGo is > 10
ug as/L based on nominal test concentrations.

Conclusion: NOEC> 10pg as/L; EGso> 10 ug as/L
However, the solubility limit of beta-cyfluthrin B ug/L. Thus, the NOEC as well as thes&i€ > 2

Ha/L.

KIIA 8.4/02

Author: Hill, I. R

Title: /Aquatic organisms and pyrethroids

Date: 1990

Doc ID:

Report no.: Lit. 6002

Edition no.: M-090574-01-1 (R-19095)

Guidelines: Publisher: Society of Chemical Industry, Great &nt
Journal: Pesticide Science, Volume:27, Pages:479-45

GLP: No, publicatiol

Validity: supplementary data

Results: The FPB-acid E€; for algae is reported to be >1000§/L. The DCVA EC50 for algae is
reported to be >100QWy/L.

The DCVA EG; for algae is reported to be >1000§L. The DCVA EG for algae is

reported to be >1000QW@)/L.

Conclusion: supplementary data

B.9.2.6

Effects on aquatic macrophytes

As beta-cyfluthrin is an insecticide, studies om dfffects on aquatic plants are actually not regliir

However, a study with cyfluthrin arlcemna gibbavas conducted for the US registration and is listed

below for the sake of completeness (see Table BB).2The results of this study indicate low towci
of the compound to aquatic plants, i.e. at the ddgglsoncentration tested (0.84 as/L, functional
limit of solubility) maximum growth rate inhibitianof 5.3 % were found (dry weight of fronds).
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Table B.9.2-27: Toxicity cyfluthrin to aquatic macrophytes

Species Test design EC50 Reference reliability

(ng

as/L)

Cyfluthrin
Lemna gibba 7d ErC50>0.84 | KIIA8.6 valid
static-renewal | (mean meas- | M-437708-02-1
ured) Banman et al.
2012

B.9.2.7

Further testing on aquatic organisms

No further testing on aquatic organisms was peréarmith the active substance.

B.9.3

B.9.3.1

Effects on arthropods

Effects on bees (KCA 8.3.1)

There is an extensive regulatory database assdbsitigxicity of beta-cyfluthrin to bees. Based on
the available studies, the EU evaluation of befiuttyrin (2002) concluded that there is a high risk

from beta-cyfluthrin to bees, which is also conhby new data (refer to CP B.9.5.1.). Reference is

made to those studies used in the EU review ofdgtathrin (2002), which are also appropriate for

the approval of renewal.

A summary of the data reviewed in the EU evaluatibbeta-cyfluthrin (2002) are summarised in

Table B.9.3-1.
Table B.9.3-1:  Acute toxicity of beta-cyfluthrin ard cyfluthrin to bees
Test substance Tez;tes;pe- Endpoint Value Reference
beta-cyfluthrin * hflgs:e ol 0.05 ug asibee Kleiner, 1996
h honeybee SANCO/6841/VI/97-
tech. 48 h acute con- 0.012 ug as/bee final
tact LDso ' H9
24 h acute oral
L Dss 0.051 pg as/bee Davieset al, 1985
cyfluthrin tech. | honeybe 2ah X SANCO/6841/VI/97-
acute con- final
tact LDy 0.0098 ug as/bee

1 reported value of 0.00dg/bee in the review report is considered a typdujcagb error.

B.9.3.1.1

Acute toxicity (KCA 8.3.1.1.)

Acute oral (KCA 8.3.1.1.1) and contact (KCA 8.3.1.2) toxicity

Report:

B9.3.11/1

Davies, L. Get al, 1985
Report on a laboratory investigation into the ¢ityiof cyfluthrin (Baythroid)
to honey beesApis melifera
Department of Life Science, Nottingham, UK; Repm.: TOX 1368
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Guidelines: Pesticide safety Precaution Scheme, Working Dootiid8. Laboratory Tests
for Toxicity to Honey bees
GLP: no

Executive Summary

The toxicity of cyfluthrin to honeybees was detared in laboratory tests. In contact tests theoldd
cyfluthrin to honeybees was 0.0098 and in feed tiwt Lo was 0.051 pg/bee.

RMS’s comments:

This study is considered valid and in principle aceptablefor the risk assessmentHowever,

the study is considered old and as newer, valid GL-Bata are available (Kleineret al., 1996;
reported in B 9.3.1.1/2) and the studies show ontyarginal differences of oral and contact

toxicity, the study from Davieset al. is not used for risk assessment.

Report: B9.3.1.1/2
Kleiner, R., 1996

Testing toxicity to honeybeeApis melliferal. (laboratory) according to EPPO
Guideline No. 170 (1992) - FCR 4545 BioChem GmbHil¢tahe, Cunners-
dorf, Germany; Report no.: 96 10 48 079

Guidelines: OECD Guideline No. 214 (1992), OECD 214 (1992)

GLP: yes

Executive Summary
The study was performed according to EPPO Guid®imel70 (1992). Two experiments, each with a
duration of 48 hours, were conducted to deterntird.Dso of the test substance FCR 4545 (beta-
cyfluthrin) to the honeybe&pis melliferal. in the oral toxicity test and in the contactitaty test.
Test criteria were mortality and behaviour of tlaéybees in comparison with the control.

In the oral toxicity test as well as in the contacticity test exposure to FCR 4545 caused equivale
effects on honeybee mortality as the referencetanbs Dimethoate EC 400.

Test substance Te(s:;tesépe- Endpoint Value (ug as/bee)

oral L 0.05

24 h Do
FCR 4545 contact Lo 0.021
(beta-cyfluthrin) 8h oral LD s 0.05
contact LDsg 0.012
oral L 0.31

24 h Do
Dimethoate EC contact LQO 0.33
400 oral L 0.28

48 h Dso
contact Lo 0.26

In the test variant affected bees showed restlessivatation, uncontrollable motions and dorsasip

tion before dying. 24 h after application survivinges showed still apathetic or uncontrollable mo-
tions as well as dorsal position in some casesre@sed8 h after application no behavioural anorsalie
were observed.
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In the reference variant apathy, uncontrollableiomst and dorsal position of affected bees could be
observed before dying. 24 h and 48 h after apjdicahe surviving bees exhibited no behavioural
anomalies.

Results: The LDy of beta-cyfluthrin was 0.05 pg/bee in the oraldity test and 0.012 pg/bee in the
contact toxicity test after 48 hours.

RMS’s comments:
This study is considered valid and acceptabl@r the risk assessment

B.9.3.1.2 Chronic toxicity (KCA 8.3.1.2)

No tests regarding the chronic toxicity of techhlwata-cyfluthrin were submitted. However, a chron-
ic toxicity of Bulldock 25 EC (25 g/L beta- cyflutih), to adult honey bees was assessed in a 10-day
chronic feeding test (please refer to SandroclkCl4a, CP 9.5.1.2/1).

B.9.3.1.3 Effects on honeybee brood (KCA 8.3.1.3)

No tests regarding the effects of technical befittyin on honeybee brood were submitted. Howev-
er, the acute toxicity of Bulldock 25 EC (25 g/Ltdvecyfluthrin), to bee larvae was assessed in a la
boratory study (please refer to Sandrock C., 20C#9.5.1.3/1).

B.9.3.14 Sublethal effects (KCA 8.3.1.4)

Sub-lethal effects on honey bees were assessad, twnnel and field tests. Please refer to the CP
part of the dossier under points CP 9.5.1.5 an@.6R.6.

B.9.3.2 Effects on non-target arthropods other than bees

The toxicity of the active substance beta-cyfluthid non-target arthropods was investigated by-stud
ies conducted with the representative formulatBualidock EC 25 and Montur Forte FS 230. Please
refer to the respective Volume_3CP document fod#tailed description of the studies.

One extended laboratory study with larvae of thedseelling arthropodPoecilus cupreusvas con-
ducted with the beta-cyfluthrin (technical subsgnc

It was cited in the dossier for Montur Forte FS 28d not yet submitted/evaluated on EU level.
Therefore this study is described below:

KIIA 8.8.1.3

Author: Neumann, F

Title: Acute effects of beta-Cyfluthrifiech.) on larvae of carabid beetles (Poe
cupreus) under extended laboratory test conditions

Date: 03.06.2002

Doc ID: M-079000-02-1

Report no.: NNP/PCOO0!

Guidelines: Internal testing method, Bayer AG

GLP: yes

Validity: not applicable; control mortality of 20 % is deemtedbe too high

Material and methods:

The effect of Beta-cyfluthrin (tech.) (content af 88.5 %, TOX No.: 5102-00, specification: article
No.: 0400838, batch No.: 380866077) on larvaPaécilus cupreus/as assessed to soil residues of
the test substance. The soil substrate (LUFA 2&a8 moistened to about 40 % of it's water holding
capacity. Test application rates were 0.005, 0€01D0.015 mg beta-cyfluthrin/kg soil (dry weight),
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respectively. The whole study duration was 55 days. Endpoints were mortality (individuals which fail
to hatch successfully), development time (time to metamorphosis), and adult body weight. The refer-
ence treatment caused a mortality rate of 100 %.

Findings:

Test species Poecilus cupreus (larval stages)

Exposure natural standard soil (Lufa 2.1)

Test formulation Control beta-Cyfluthrin

Application rate - 0.005 mg/kg 0.010 mg/kg 0.015 mg/kg
Mortality rate [%] | 20 25 0 10

Time to metamor- | 43.0 52.7 42.9 45.1

phosis [%]

Mean adult body 89.4 81.2 81.7 79.7*

mass [mg]

*statistically significant different from the control treatment

Conclusion:
An exposure to beta-cyfluthrin at 0.005 and at 0.010 mg/kg had no effect on mortality of the larvae or
body mass of the hatched beetles. However, a significantly reduced body mass was determined at

0.015 mg/kg .

Therefore, the NOEC =0.010 mg/kg soil (dw) and the ERso > 0.015 mg/kg soil (dw).

B.94 Effects on non-target soil meso- and macrofauna

B.9.4.1 Earthworm — sub-lethal effects

An acute study on Eisenia fetida with beta-cyfluthrin (technical substance) was submitted and evaluat-
ed in the course of the initial Annex I inclusion of beta-cyfuthrin. This study (Heimbach, 1987) is clas-
sified as valid and summarised shortly below.

New chronic reproduction studies on Eisenia fetida with the beta-cyfluthrin representative formula-
tions Bulldock EC 25 and Montur Forte FS230 were conducted and are summarised in the correspond-
ing Vol3 CP B9 document.

For the main soil metabolites FPB-acid and DCVA, two acute studies on Eisenia fetida and two repro-
duction studies are available and summarised below.

Table B.9.4-1: Toxicity of beta-cyfluthrin and metabolites FPB-acid and DCVA to earthworms

Species Test design LC50 NOEC Reference reliability
(mg (mg as’kg dw
as/kg dw soil) | soil)
Beta-Cyfluthrin
Eisenia fetida 14d >1000 10 KIIA 8.9.1/01 valid
acute >500 ! 51 HBF/RG 83
Heimbach,
1987
M-053564-01-1
R-19143
FPB-acid
Eisenia fetida 14d >63 <63 KIIA 8.9.1/02 valid
acute >31.5! <31.5! 09P11RA
Moser and
Scheffczyk,
2009
M-354192-01-1
R-27979
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Eisenia fetida | 56 d - 5.2 (reproduc- KIIA 8.9.2/01 valid
chronic tion) kra/Rg-R-
2.6 (reproduc- 143/13
tion) * Kratz, 2013a
M-468873-01-1
R-34697
DCVA
Eisenia fetida | 14d 122.7 <63 KIIA 8.9.1/03 valid
acute 61.35! <31.5! 09P10RA
Moser, 2009
M-356435-01-1
R-27978
Eisenia fetida | 56 d 184.76 5.2 (reproduc- KIIA 8.9.2/02 valid
chronic 92.38! tion) kra/Rg-R-
2.6 (reproduc- 157/13
tion) * Kratz, 2013b
M-468552-01-1
R-34696

Studies shaded in grey have been reviewed as foiiwe @002 EU evaluation.

Values in bold: Endpoints used for risk assessment

1 endpoint corrected/divided with a factor of 2, dodog Pow >2 and peat content of 10 % in study

log Pow results FPB-acid at 23 °C: Log Pow = 2.pta6, Log Pow = 0.8 at pH 7, Log Pow =-0.5 at pH 9
log Pow results DCVA at 25 °C: Log Pow = 2.5 at pHL&g Pow = 0.8 at pH 7, Log Pow =-0.8 at pH 9

KIIA 8.9.1/01

Author: Heimbach, F.

Title: /Acute toxicity of FCR 4545 (techn.) to earthworms

Date: 03.09.1987

Doc ID: M-053564-01-1

Report no.: HBF/RG 83

Guidelines: OECD Guideline No. 207 (OECD Guideline for TestafgChemicals,
Earthworm, Acute Toxicity Tests, 4 April 1984)

GLP: yes

Validity: valid

Test material: Beta-cyfluthrin (FCR 4545), purity: 98.0 %, batat 16001/87

Results: The LGy (test duration: 14 days, test speclgisenia foetidais >1000 mg as/kg dry weight
concentration (NOEC) is 10 mg as/kg dry weight saibs. No mortalities were observed also at the
highest concentration tested (1000 mg as/kg drghteiubstrate).

Conclusion:

LCs0> 1000 mg as/kg dry soil.
LCso (divided by 2 due to log Pow > 2) > 500 mg/askg stil
As data requirement have changed, this endpomititonger used for the risk assessement.

KIIA 8.9.1/02 (newly submitted with the dossier)

Author: Moser, T.,
Scheffczyk,
A.

Title: Beta-Cyfluthrin FPB-acid: Acute toxicity to the gaworm
Eisenia fetidéin an artificial soil test

Date: 21.08. 2009

Doc ID: M-354192-01-1

Report no.: 09P11RA

Guidelines: OECD Guideline No. 207
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GLP: yes
Validity: valid

Executive Summary

In a laboratory study, adult earthwornisgenia fetidhwere exposed in a for 14 days to five test con-
centrations of FPB-acid in artificial soil contaigi 10 % sphagnum peat and observed for mortality
and growth. A negative control group was maintaiogacurrently. Four replicate test chambers for
the test item and the control were maintained ahdgeatment with 10 worms in each test chamber.
Nominal test concentrations were 63, 125, 250,&@01000 mg test item/kg dry soil. After 14 days,
number and weight of surviving adult worms was deteed.

No mortality was observed at the control and atctivecentration of 63 mg test item/kg soil dry weigh
(dw). At the concentrations of 125, 250, 500 and(Lg test item/kg artificial soil (dw) 85 to 100 %
mortality was observed. Concerning mortality stat# analysis (Fisher's Exact Binomial Test; 1-
sided; p< 0.05) reveal a significant difference betweendbtrol and the concentration s of 125, 250,
500 and 1000 mg test item/kg soil (dw). Statistar@lysis (Student-t test; 2-sideds 0.05) showed a
significant difference in the biomass developménnadividual adults after 14 days between the con-
trol and the concentration of the test item testaalving no mortality (i.e. 63 mg/kg soil (dw)).

The calculated 14-day LG, for earthworms (Eisenia fetida) exposed to FPB-acid in an artificial
substrate was determined to be 103.5 mg test itengfldry soil. The corresponding no-mortality
concentration was 63 mg/kg dry soil. The corresporidg NOEC was determined to be < 63 mg
test item/kg dry soil due to effects on biomass chge.

However, due to 85 % mortality at the second treatrant concentration, the calculated 14-day
LCsois not deemed to be a reliable endpoint. Thus, tHeCspis > 63 mg/kg dry soil.

As the peat content of the used atrtificial soil wat0 % and the log Pow of the metabolite is > 2,
endpoints have to be devided by 2 before used fask assessment.

Accordingly, the LCso > 31.5 mg as/kg soil, NOEC mortality is 31.5 mg Agj soll.

[. MATERIALS AND METHODS

A. MATERIALS

1. Testmaterial:

Test item: Beta-cyfluthrin FPB-acid
Description: White needles
Lot/Batch#: M23458

Purity 94 %

2. Vehicle and/or positive
control:

3. Test organisms:
Species:

Age:

Weight:

Source:

Diet/Food:
Acclimatisation:

4. Environmental conditions:
Temperature:

Photoperiod:

pH:

Water content:

Chloroacetamide

Earthworm Eisenia fetida
adults with clitellum
300-600 mg

In house bred

none

At least 24 h

18-22 °C

24 h light (445 — 663 lux)
5.7 — 6.1 (start)
5.9-6.1 (end)

53.1 - 58.5 % (start)
51.4 - 54.0 % (end)



beta-cyfluthrin -124 - 07.03.2017
Volume 3 — B.9 Ecotoxicology data

Composition of artificial 10 % sphagnum peat
soil:
20 % kaolin clay
1 % calcium carbonate
69 % quartz sand
Deionised water

B. STUDY DESIGN

1. Experimental treatments

Clitellate adult earthworms were exposed to thediesstance in an artificial soil substrate (OECD
207, 10 % sphagnum peat, air dried, finely gro@@d% kaolin clay, approximately 69 % industrial
quartz sand and 1 % calcium carbonate). Four i@pliest chambers were maintained in each treat-
ment and for the controls, with 10 worms in eac thamber. Nominal test concentrations of 63,
125, 250, 500 and 1000 mg test item/kg dry soiletboroughly mixed into the soil substrate. The
water content was adjusted to 50 £10 % dry weighrtgideionised water. Negative control soil was
treated with deionised water only.

In a separate study, earthworms were exposed toxiereference substance chloroacetamide. Tem-
perature and light intensity were monitored cortimly. Water content and pH were determined at
the beginning and the end of the test.

2. Observations

Mortality and mean body weights: The earthwormsenetposed to the test item for 2 weeks and
counted and weighed per replicate at the beginainthafter 7 and 14 days of exposure. Behavioural
changes: behavioural changes and morphologicahtitins were recorded after 7 and 14 days.

3. Statistical calculations

The LG was determined using Probit Analysis with lineaxmikelihood regression. Fisher's Exact
Binominal Test (< 0.05, one-sided) was used to determine signifiddfgrences in the mean mor-
tality of earthworms after 14 days between eacltentnation and the control. For biomass, treatment
means were compared by ANOVA and Student t-testestdd for statistically significant §0.05)
differences compared to control. The statisticfivgre package ToxRat Professional 2.10 was used
for these calculations.

[I. RESULTS AND DISCUSSION

A. FINDINGS
The LG and NOEC values are given below based on nomaralentrations.
Endpoints FPB-acid
(mg/kg dry soil)
LC50 (14 d) > 63
NOEC (14 d) mortality 63
LOEC (14 d) mortality 125
NOEC (14 d) biomass <63
LOEC (14 d) biomass <63

B. OBSERVATIONS

No mortality was observed at the control and atctivecentration of 63 mg/kg soil dry weight (dw). At
the concentrations of 125, 250, 500 and 1000 nigtess/kg artificial soil (dw) 85 to 100 % mortalit
was observed, respectively. Statistical analysgh@f's Exact Binomial Test; $£0.05, one-sided)
revealed a significant difference between the obmatnd the concentrations of 125, 250, 500 and 1000
mg/kg soil (dw). Statistical analysis (Studentsti@-sided, < 0.05) showed a significant difference

in the biomass development of individual adulterati4 days between the control and the concentra-
tion of the test item tested showing no mortalitg. (63 mg/kg soil (dw)).
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Table 9.4-2: Effects of FPB-acid on Mortality and Bomass ofEisenia fetida after 14 days of exposure

Concentration Mortality Biomass
(mg/kg dry soil) (%) (% of initial weight)
Day 7 Day 14 Day 14
Control 0.0 0.0 114.9
63 0.0 0.0 76.7**
125 67.5 85.0* 64.7***
250 97.5 97.5* 65.7***
500 100.0 100.0* -
1000 100.0 100.0* -

*significantly different when compared to the caifo. = 0.05)

**significantly different to control (student-t teg < 0-05, 2-sided)
***no statistical analysis for biomass performedcs mortality was 85 % and 97.5 %

The LG for the reference test item was determined tob2 Bg/kg dry soil.
The mortality in the control treatments did notead 10 %. The validity criteria according to guide-
line OECD 207 are therefore fulfilled.

Ill. CONCLUSIONS

The calculated 14-day LG, for earthworms (Eisenia fetida) exposed to FPB-acid in an artificial
substrate was determined to be 103.5 mg test itengfkiry soil. The corresponding no-mortality
concentration was 63 mg/kg dry soil. The corresporidg NOEC was determined to be < 63
mg/kg dry soil due to effects on biomass change.
However, due to 85 % mortality at the second treatrant concentration, the calculated 14-day
LCso0is not deemed to be a reliable endpoint. Thus, tHeCsgis > 63 mg/kg dry soil.

As the peat content of the used artificial soil wa$0 % and the log Bw of the metabolite is > 2,

endpoints have to be divided by 2 before used forak assessment.

Accordingly, the LCso > 31.5 mg as/kg soil, NOEC mortality is 31.5 mg Agj soll.

KIIA 8.9.1/03 (newly submitted with the dossier)

Author: Moser, T.,

Title: Beta-Cyfluthrin Permethric-acid: Acute toxicity tioe
earthwormEisenia fetidan an artificial soil test

Date: 25.09. 2009

Doc ID: M-356435-01-1

Report no.: 09P10RA

Guidelines: OECD Guideline No. 207

GLP: yes

Validity: valid

Executive Summary

In a laboratory study, adult earthwornisgenia fetidhwere exposed in a for 14 days to five test con-
centrations of permethric acid (DCVA) in artificisbil containing 10 % sphagnum peat and observed
for mortality and growth. A negative control growas maintained concurrently. Four replicate test
chambers for the test item and the control werentamied in each treatment with 10 worms in each
test chamber. Nominal test concentrations werd 83, 250, 500 and 1000 mg test item/kg dry soil.
After 14 days, number and weight of surviving aduirms was determined.

No mortality was observed at the control and 2.&t%e concentration of 63 mg test item/kg soil dry
weight (dw). At the concentrations of 125 mg tést/kg artificial soil (dw) 50 % mortality and dtet
concentrations of 266, 500 and 1000 mg test iterarkificial soil (dw) 100 % was observed was ob-
served. Concerning mortality statistical analyBislier's Exact Binomial Test; 1-sided<.05)
revealed a significant difference between the obmind the concentrations of 125, 250, 500 and 1000
mg test item/kg soil (dw). Statistical analysisudnt-t test; 2-sided,$0.05) showed a significant
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difference in the biomass development of individadlts after 14 days between the control and the
concentration of the test item tested showingtleas 10 % mortality (i.e. 63 mg/kg soil (dw)).

The 14-day LG for earthworms (Eisenia fetida) exposed to permethric acid (DCVA) in an arti-
ficial substrate was determined to be 122.7 mg tegem/kg dry soil. The corresponding no-
mortality concentration was 63 mg/kg dry soil. Thecorresponding NOEC was determined to be
< 63 mg/kg dry soil due to effects on biomass chagg

As the peat content of the used atrtificial soil wat0 % and the log Ry of the metabolite is > 2,
endpoints have to be devided by 2 before used fask assessment.

Accordingly, the LCso > 61.35 mg as/kg soil, NOEC mortality is < 31.5 mas/kg soil.

[. MATERIALS AND METHODS

A. MATERIALS

1. Testmaterial:
Test item:
Description:
Lot/Batch#:
Purity

2. Vehicle and/or positive
control:

3. Test organisms:
Species:

Age:

Weight:

Source:

Diet/Food:
Acclimatisation:

4. Environmental conditions:

Temperature:
Photoperiod:
pH:

Water content:

Composition of artificial soil:

B. STUDY DESIGN
1. Experimental treatments

Beta-cyfluthrin Permethric-acid
White crystals

920622ELBO03

99.8 %

Chloroacetamide

Earthworm (Eisenia fetida)
adults with clitellum
300-600 mg

In house bred

none

At least 24 h

19-22 °C

24 h light (593 — 795 lux)
5.8 — 6.0 (start)
5.8 — 6.0 (end)

55.7 — 59.8 % (start)
56.6 — 59.4 % (end)

10 % sphagnum peat
20 % kaolin clay
1 % calcium carbonate
69 % quartz sand
Deionised water

Clitellate adult earthworms were exposed to thediesstance in an artificial soil substrate (OECD
207, 10 % sphagnum peat, air dried, finely gro@@d% kaolin clay, approximately 69 % industrial
quartz sand and 1 % calcium carbonate). Four iegpliiest chambers were maintained in each treat-
ment and for the controls, with 10 worms in eac thamber. Nominal test concentrations of 63,
125, 266, 500 and 1000 mg test item/kg dry soilenkoroughly mixed into the soil substrate. The
water content was adjusted to 50 £10 % dry weightgideionised water. Negative control soil was

treated with deionised water only.
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In a separate study, earthworms were exposed to the toxic reference substance chloroacetamide. Tem-
perature and light intensity were monitored continuously. Water content and pH were determined at
the beginning and the end of the test.

2. Observations

Mortality and mean body weights: The earthworms were exposed to the test item for 2 weeks and
counted and weighed per replicate at the beginning and after 7 and 14 days of exposure. Behavioural
changes: behavioural changes and morphological alterations were recorded after 7 and 14 days.

3. Statistical calculations

The LG was determined using Probit Analysis with linear max. likelihood regression. Fisher's Exact
Binominal Test (p< 0.05, one-sided) was used to determine significant differences in the mean mor-
tality of earthworms after 14 days between each concentration and the control. For biomass, treatment
means were compared by ANOVA and Student t-test and tested for statistically signific@@%p
differences compared tot he control. The statistical software package ToxRat Professional 2.10 was
used for these calculations.

[I. RESULTS AND DISCUSSION

A. FINDINGS
The LG and NOEC values are given below based on nominal concentrations.
Endpoints FPB-acid
(mg/kg dry sail)
LCs0(14 d) 122.7
NOEC (14 d) mortality 63
LOEC (14 d) mortality 125
NOEC (14 d) biomass <63
LOEC (14 d) biomass <63

B. OBSERVATIONS

No mortality was observed at the control at the concentration of 63 mg/kg soil dry weight (dw) the
mortality was 2.5 %. At the concentration of 125 mg/kg artificial soil (dw) 50 % mortality and at the
concentrations of 266, 500 and 100 mg test item/kg artificial soil (dw) 100 % mortality was observed.
Statistical analysis (Fisher's Exact Binomial Test; 1-sided(D5) reveal a significant difference
between the control and the concentrations of 125, 266, 500 and 1000 mg/kg soil (dw). Statistical
analysis (Student-t test; 2-sideds 0.05) showed a significant difference in the biomass development
of individual adults after 14 days between the control and the lowest concentration of the test item
tested showing less than 10 % mortality (i.e. 63 mg/kg soil (dw)).

Table 9.4-3: Effects of FPB-acid on Mortality and Biomass dEisenia fetida after 14 days of exposure

Concentration Mortality Biomass
(mg/kg dry soil) (%) (% of initial weight)
Day 7 Day 14 Day 14
Control 0.0 0.0 115.3
63 0.0 2.5 79.9**
125 7.5 50.0* 70.6***
250 100.0 100.0* -
500 100.0 100.0* -
1000 100.0 100.0* -

*significantly different to the control (Fisher's Exact Binominal Test, 1-sidetdQ5)

**significantly different to control (student-t test;0-05, 2-sided)
***nQ statistical analysis for biomass performed since mortality was 50 %

The LG for the reference test item was determined to be 45.09 mg/kg dry soil.
The mortality in the control treatments did not exceed 10 %. The validity criteria according to guide-
line OECD 207 are therefore fulfilled.
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Ill. CONCLUSIONS

The 14-day LGsofor earthworms (Eisenia fetida) exposed to Permethric-acid in an artificial sub-
strate was determined to be 122.7 mg/kg dry soil.hE corresponding no-mortality concentration
was 63 mg test item/kg dry soil. The correspondinOEC was determined to be < 63 mg/kg dry
soil due to effects on biomass change.

As the peat content of the used artificial soil wa$0 % and the log Pow of the metabolite is > 2,

endpoints have to be devided by 2 before used fask assessment.

Accordingly, the LCsis 61.35 mg as/kg soil, NOEC mortality is < 31.5 gnas/kg soil.

KIIA 8.9.2/01 (newly submitted with the dossier)

Author: Kratz, M.-A.

Title: Beta-Cyfluthrin-FPB-acid (BCS-AA52287): Effects on
survival, growth and reproduction on the earthwé&isenia
fetidatested in artificial soll

Date: 27.09. 2013

Doc ID: M-468873-01-1

Report no.: kra/Rg-R-143/13

Guidelines: OECD Guideline No. 222, 2004 and I1ISO 11268-2, 1998
GLP: yes

Validity: valid

Executive Summary

In a laboratory study, adult earthwornisgenia fetidhiwere exposed in a 56 day test to eight test
concentrations of FPB-acid in artificial soil comiag 10 % sphagnum peat and observed for mortali-
ty, weight change, feeding activity and reprodutti@esults from the most recent toxic standard ref-
erence test were used to show the sensitivityefdht system. Four replicate test chambers for the
test item and eight replicate test chambers foctmrol were maintained in each treatment with 10
worms in each test chamber. Nominal test concéotistvere 3.0, 5.2, 9.2, 16.0, 28.1, 49.0, 86.0 and
150.0 mg/kg dry soil.

Assessment of adult worm mortality, behaviouratéef§ and biomass development was carried out
after 28 days exposure of adult worms in treatétical soil. Reproduction rate (number of off-
spring) was assessed after additional 28 daysSs=s3&6 days after application).

After 28 days of exposure one worm died in the m@mgfroup, which results in a mortality rate of3.2
%.

No mortality was observed at any test item coneiotn.

Statistically significant different values for tgeowth relative to the control were observed atest
item concentrations except 49.0 and 86.0 mg /Kg@dlliams multiple sequential t-test, 2-sideds
0.05). Since the weight change at all lower comagions was higher than in the control these were
not considered to be an adverse effect.

No statistically significant different values fdret number of juveniles per test vessel relativib¢o
control were observed at the test concentratiofds®and 5.2/kg soil. Statistically significantfdifent
values for the number of juveniles per test vesdative to the control were observed at the test c
centrations of 9.2, 16.0, 28.1, 49.0, 86.0 and@&ty/kg soil (Williams multiple sequential t-test,
sided,o = 0.05).

The No Observed Effect Concentration (NOEC) for gravth of the earthworm Eisenia fetida was
determined to be 86 mg/kg soil.

Overall the No Observed Effect Concentration (NOECTYor reproduction was determined to be
the concentration of 5.2 mg/kg soil. The results dhe probit analysis for reproduction data
showed that the EGocould not be determined due to mathematical reason$he ECy is given at
34.08 mg/kg soil, the Egy is given at 71.50 mg/kg soil.

As the peat content of the used artificial soil wa$0 % and the log Bw of the metabolite is > 2,
endpoints have to be devided by 2 before used fask assessment.

Accordingly, NOEC reproduction is 2.6 mg as/kg sall
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[. MATERIALS AND METHODS

A. MATERIALS
1. Testmaterial:

Test item:
Description:
Lot/Batch#:
Purity

2. Vehicle and/or positive
control:

3. Test organisms:
Species:

Age:

Weight:

Source:

Diet/Food:
Acclimatisation:

4. Environmental conditions:

Temperature:
Photoperiod:
pH:

Water content:

Composition of artificial soil:

Beta-cyfluthrin FPB-acid
White solid

SES 10570-7-4

99.4 % (analysed)

Carbendazim EC 360 G

Earthworm Eisenia fetida andrei
adults with clitellum
400-600 mg
In house bred
animal manure
1 day, in artificial soil, undegdt conditions

18-22 °C

16 h light (400 — 800 lux): 8 hourskda
5.69 — 6.28 (start)
6.25 — 6.62 (end)

32.04 — 33.53 % (53.47 — 57.23 $heimaxi-
mum WHC) (start)
31.60 — 33.13 % (52.40 — 56.21 % of the maxi-
mum WHC) (end)

10 % sphagnum peat
20 % kaolin clay
0.45 % calcium carbonate added to adjust pH to
6.0+0.5
68.55 % quartz sand
Deionised water

B. STUDY DESIGN

1. Experimental treatments

Clitellate adult earthworms were exposed to thedigsstance in an artificial soil substrate (OECD
222, 10 % sphagnum peat, air dried, finely gro@@d% kaolin clay, approximately 70 % industrial
quartz sand and calcium carbonate). Four repliestechambers were maintained in each treatment
and eight replicate test chambers were maintaimeth& control, with 10 worms in each test chamber.
Nominal test concentrations of 3.0, 5.2, 9.2, 188}, 49.0, 86.0 and 150.0 mg/kg dry soil were&-tho
oughly mixed into the soil substrate. The waterteonhwas adjusted using deionised water. Negative
control soil was treated with deionised water only.

In a separate study, earthworms were exposed toxiereference substance carbendazim.
Temperature and light intensity were monitored icardusly. Water content and pH were determined
at the beginning and the end of the test.

2. Observations
Assessment of adult worm mortality, behavioura¢e§ and biomass development was carried out
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after 28 days exposure of adult worms in treatéficzl soil. Reproduction rate (number of off-
spring) was assessed after additional 28 dayssesd®6 days after application). Mortality, weight
change, feeding activity and reproduction rate vaetermined.

3. Statistical calculations

For the mortality data, due to mathematically reasbe LC50 could not be calculated.

For body weight change and reproduction data tinedlgeneity of variances was checked by
Cochran’s test and the normal distribution of tatadvas tested by Kolmogorov-Smirnov test(
0.05). Data were statistically evaluated by medrssWilliams multiple sequential t-test (multiple
comparison, two-sided for weight and one-sided Emé&dr reproductiong = 0.05). The E€ was
determined using Probit Analysis. The statisticdiveare package ToxRatPro Version

2.10@ was used for the calculation.

[I. RESULTS AND DISCUSSION

A. FINDINGS AND OBSERVATIONS

After 28 days of exposure one worm died in the m@mfroup, which resulted in a mortality rate of
1.25 % and no mortality was observed at any test toncentration. Due to mathematically reasons
the LG could not be calculated.

Statistically significant different values for biass change relative to the control were observild, w
the exception of 49.0 and 86.0 mg/kg soil (resoiita Williams multiple sequential t-test, two-sided
= 0.05). However, the statistically significant gy biomass increase of earthworms at 3.0, 5.2, 9.2
16.0, and 28.1 mg/kg soil relative to the contsatdnsidered as not test item treatment relateds,Th
the NOEC related to growth is considered to be §&msoil and the LOEC is considered to be 150.0
mg/kg soil.

No statistically significant different values fdret number of juveniles per test vessel relativia¢o
control was observed at the test item concentraiidr3.2 and 5.2 mg/kg soil. Statistically sigréfit
different values for the number of juveniles pest teessel relative to the control were observetiet
all higher test item concentrations up to 150 mgiad (results of a Williams multiple sequential t-
test, onesided smalletr,= 0.05). The results of the Probit Analysis fgnaduction data showed that
the EGo could not be determined due to mathematical reasdre EG is given at 34.08 mg/kg soill,
the EGo is given at 71.50 mg/kg soil (95 % confidence 1jiAi53 — 202.0 and 21.14 — 92528.8).

Table B.9.4-4: Effect of FPB-acid on earthwormsEisenia fetida) in a 56-day reproduction study

FPB-acid Con- | 3.0 5.2 9.2 16.0 28.1 49.0 86.0 150
[mg/kg soil dry weight] trol

Mortality of adult 1.25 0 0 0 0 0 0 0 0
earthworms [%] after

28 days

Mean change of body 31.53 | 35.29| 40.25 | 40.26 | 44.11 | 40.36 | 36.38 | 39.78| 23.19
weight of the adults from * * * * * *

day 0 to day 28 [%] *

Standard Deviation 7.07 5.05 6.42 5.83 6.54 7.02 336.| 3.34 5.10
Mean number of offspring | 506.9 | 461.0| 472.0| 453.8 390.5 | 412.0 | 352.3 | 268.3 | 38.3*
per test vessel after 56 *x * * *x * *

days **

Standard Deviation 54.3 44.0 31.7 18.4 42.1 41|18 .25f 53.5 24.3
Coefficient of variance 10.7 9.5 6.7 4.1 10.8 10.1 16.0 199 63.5
(%)

% of control - 90.9 93.1 89.5 77.0 81.3 76.4 56.8 .4 8
Endpoints Reproduction

NOEC [mg/kg dry weight soil] 5.2

ECi0[mg/kg dry weight soil 1)] (95 % confidence limits) 34.08(0.53 - 202.2)
EC20 [mg/kg dry weight soil 1)] (95 % confidence lin)its 71.50(21.14 — 92528.8)
ECso [mg/kg dry weight soil 1)] (95 % confidence lin)its n.d
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* statistical significance compared to the con{killiams Multiple Sequential t-test, two-sided= 0.05 )

** statistical significance compared to the coniiMlilliams Multiple Sequential t-test, one-sidedadtar, a = 0.05)
1) Probit analysis

n. d. not determined due to mathematical reasoimsppropriate data

With a control mortality of 1.25 % this validityiterion was met. The number of juvenile worms per
replicate was 455 to 619 and thus this validityecion was met. The coefficient of variance of the
reproduction was 10.7 % and thus this validityeritin was met. All validity criteria according to
guideline OECD 222 are therefore fulfilled.

In the most recent test with the reference itenb@adazim EC 360 G performed two months before
the present study (Study No.: Rg-R-Ref 19/12; Relor kra-Rg-R-Ref 19/12; NON-GLP, per-
formed September 21 to November 28, 2012), there statistically significant effects on reproduc-
tion at a concentration of 2.50 mg carbendazimdibasd higher; the E£ for reproduction was cal-
culated as 3.54 mg carbendazim/kg soil. Thesetseshibw the sensitivity of the test animals.

Ill. CONCLUSIONS

The No Observed Effect Concentration (NOEC) for gravth of the earthworm Eisenia fetida was
determined to be 86 mg/kg soil FPB-acid.

Overall the No Observed Effect Concentration (NOECT¥or reproduction was determined to be
the concentration of 5.2 mg/kg soil. The results dhe probit analysis for reproduction data show
that the ECso could not be determined due to mathematical reasaenThe EGpis given at 34.08
mg/kg soil, the EGo is given at 71.50 mg/kg soil.

As the peat content of the used atrtificial soil wat0 % and the log Ry of the metabolite is > 2,
endpoints have to be devided by 2 before used fask assessment.

Accordingly, NOEC reproduction is 2.6 mg as/kg soll

KIIA 8.9.2/02

Author: Kratz, M.-A.

Title: Beta-Cyfluthrin-permethric acid (BCS-AA53389): Etfs on
survival, growth and reproduction on the earthwéisenia
fetidatested in artificial soil

Date: 27.09. 2013

Doc ID: M-468552-01-1

Report no.: kra/Rg-R-157/13

Guidelines: OECD Guideline No. 222, 2004 and 1ISO 11268-2, 1998

GLP: yes

Validity: valid

Executive Summary

In a laboratory study, adult earthworniggenia fetidawere exposed in a 56 day test to eight test
concentrations of permethric acid (DCVA) in ariificsoil containing 10 % sphagnum peat and ob-
served for mortality, weight change, feeding atgignd reproduction. Results from the most recent
toxic standard reference test were used to showehsitivity of the test system. Four replicaté tes
chambers for the test item and eight replicatedieasinbers for the control were maintained in each
treatment with 10 worms in each test chamber. Nahigst concentrations were 3.0, 5.2, 9.2, 16.0,
28.1, 49.0, 86.0 and 150.0 mg/kg dry soil. Assessmfadult worm mortality, behavioural effects
and biomass development was carried out after 28 egosure of adult worms in treated artificial
soil. Reproduction rate (number of offspring) wasessed after additional 28 days (assessed 56 days
after application).

After 28 days of exposure no mortality was obseiineitie control group. In the treatment group 9.20
mg/kg soil in sum 2 worms died (one worm each ia teplicates). No mortality was observed at any
other test item concentration, including the highest concentration of 150 mg/kg soil in this stud
Due to mathematically reasons thesk.€ould not be calculated.

No statistically significant different values foomass change relative to the control were observed
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(Williams multiple sequential t-test, two-sideds 0.05).

No statistically significant different values fdret number of juveniles per test vessel relativibeo
control was observed at the test item concentradi3.0 and 5.2 mg/kg soil. Statistically sigriint
different values for the number of juveniles pet teessel relative to the control were observeddl at
higher test item concentrations up to 150 mg/kg(sesults of a Williams multiple sequential t-test
one-sided smallet, = 0.05).

The No Observed Effect Concentration (NOEC) for gravth of the earthworm Eisenia fetida was
determined to be>150 mg/kg soil permethric acid.

Overall the No Observed Effect Concentration (NOECT¥or reproduction was determined to be
theconcentration of 5.2 mg/kg soil. The EG is given at 31.37 mg/kg soil, the E&is given at
57.66 mg/kg soil and for the EG a value of 184.76 was calculated.

As the peat content of the used artificial soil wat0 % and the log Pow of the metabolite is > 2,
endpoints have to be devided by 2 before used fask assessment.

Accordingly, the NOEC reproduction is 2.6 mg as/kgoil.

I. MATERIALS AND METHODS

A. MATERIALS
1. Testmaterial:

Test item:
Description:
Lot/Batch#:
Purity

2. Vehicle and/or positive
control:

3. Test organisms:
Species:

Age:

Weight:

Source:

Diet/Food:
Acclimatisation:

4. Environmental conditions:

Temperature:
Photoperiod:
pH:

Water content:

Composition of artificial soil:

Beta-cyfluthrin-permethic acid
White solid

SES 10129-2-2

99.6 % (analysed)

Carbendazim EC 360 G

Earthworm Eisenia fetida andrei

adults with clitellum

360-560 mg

In house bred

animal manure

1 day, in artificial soil, undexdt conditions

18-22 °C
16 h light (400 — 800 lux): 8 hourskda
5.79 — 5.89 (start)
6.31 — 6.45 (end)
31.83 — 32.83 % (53.07 — 55.56 heimaxi-
mum WHC) (start)
31.77 — 33.23 % (52.92 — 56.57 % of the maxi-
mum WHC) (end)
10 % sphagnum peat
20 % kaolin clay
0.45 % calcium carbonate added to adjust pH to
6.0+0.5
68.55 % quartz sand
Deionised water
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B. STUDY DESIGN

1. Experimental treatments

Clitellate adult earthworms were exposed to thedeaisstance in an artificial soil substrate (OECD
222, 10 % sphagnum peat, air dried, finely gro@@% kaolin clay, approximately 70 % industrial
quartz sand and calcium carbonate). Four replieatechambers were maintained in each treatment
and eight replicate test chambers were maintaimeth& control, with 10 worms in each test chamber.
Nominal test concentrations of 3.0, 5.2, 9.2, 188}, 49.0, 86.0 and 150.0 mg/kg dry soil were-tho
oughly mixed into the soil substrate. The watertenhwas adjusted using deionised water. Negative
control soil was treated with deionised water only.

In a separate study, earthworms were exposed toxfereference substance carbendazim.
Temperature and light intensity were monitored icardusly. Water content and pH were determined
at the beginning and the end of the test.

2. Observations

Assessment of adult worm mortality, behaviourat¢ef§ and biomass development was carried out
after 28 days exposure of adult worms in treatétical soil. Reproduction rate (number of off-
spring) was assessed after additional 28 daysSs=s3$&6 days after application). Mortality, weight
change, feeding activity and reproduction rate vdetermined.

3. Statistical calculations

For the mortality data, due to mathematically reasbe LG, could not be calculated.

For body weight change and reproduction data tieogeneity of variances was checked by
Cochran’s test and the normal distribution of tatadvas tested by Kolmogorov-Smirnov test(
0.05). Data were statistically evaluated by medrasWilliams multiple sequential t-test (multiple
comparison, two-sided for weight and one-sided lEm#dr reproductiong = 0.05). The E€ was
determined using Probit Analysis. The statisticdiveare package ToxRatPro Version 2.10@ was
used for the calculation.

[I. RESULTS AND DISCUSSION

A. FINDINGS AND OBSERVATIONS

After 28 days of exposure no worms died in the mdrfroup. Mortality was observed at the test item
concentration of 9.2 mg/kg soail (in two replicaiegiorm each).

Due to mathematically reasons thesk €ould not be calculated.

No statistically significant different values fdret growth relative to the control were observed{Wi
liams multiple sequential t-test, 2-sideds 0.05). Therefore, the NOEC related to growtbassid-
ered to be>150 mg/kg soil and the LOEC is considered to bed=18g/kg soil.

No statistically significant different values fdret number of juveniles per test vessel relativia¢o
control was observed at the test item concentraiidr3.0 and 5.2 mg/kg soil. Statistically sigréfit
different values for the number of juveniles pet teessel relative to the control were observeddl at
higher test item concentrations up to 150 mg/kg(¥dilliams multiple sequential t-test, 1-sided
smaller,o. = 0.05). The EG is given at 31.37 mg/kg soil, the @ given at 57.66 mg/kg soil and for
the EGo a value of 184.76 was calculated (95 % confiddingiés: 0.21 — 113.12, 12.04 - 2586.09 and
65.53 — 427882752.00 respectively).

Table B.9.4-5: Effect of permethric acid on earthwans (Eisenia fetida) in a 56-day reproduction study

FPB-acid Con- | 3.0 5.2 9.2 16.0 28.1 49.0 86.0 150
[mg/kg soil dry weight] trol

Mortality of adult 0 0 0 5 0 0 0 0 0
earthworms [%)] after28

days

Mean change of body 19.93 | 18.17 | 23.31| 247§ 23.01 2190 21.Yy3 21/07 2118.
weight of the adults from
day 0 to day 28 [%] *

Standard Deviation 4.20 0.97 4.06 1.18 2.36 6.89 663.| 7.15 5.76
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Mean number of offspring 500.9 | 486.0 | 475.8| 403.5*428.3*| 389.5*| 396.3 | 214.0* 23.5*

per test vessel after 56 * * * *

days **

Standard Deviation 44.3 33.5 35.7 38.9 17.% 463 .883| 37.8 9.6

Coefficient of variance 8.8 6.9 7.5 9.6 4.1 11.9 21.1 17.7 40.7

(%)

% of control - 97.0 95.0 80.6 85.5 77.8 79.1 427 7 4

Endpoints Reproduction

NOEC [mg/kg dry weight soil] 5.2

EC10[mg/kg dry weight soil 1)] (95 % confidence limits) 31.37(0.21 - 113.12)

EC20 [mg/kg dry weight soil 1)] (95 % confidence linjits 57.66(12.04 — 2586.09)

ECso [mg/kg dry weight soil 1)] (95 % confidence linjits 184.76(65.53 —
427882752.00)

* statistical significance compared to the con{killiams Multiple Sequential t-test, two-sided= 0.05 )
** statistical significance compared to the coniiMlilliams Multiple Sequential t-test, one-sidedadtar, a = 0.05)
1) Probit analysis

With a control mortality of O % this validity criten was met. The number of juvenile worms per
replicate was 406 to 535 and thus this validityecion was met. The coefficient of variance of the
reproduction was 8.8 % and thus this validity ciite was met. All validity criteria according to
guideline OECD 222 are therefore fulfilled.

In the most recent test with the reference itenb@adazim EC 360 G performed two months before
the present study (Study No.: Rg-R-Ref 19/12; Reldor kra-Rg-R-Ref 19/12; NON-GLP, per-
formed September 21 to November 28, 2012), there statistically significant effects on reproduc-
tion at a concentration of 2.50 mg carbendazimdiasd higher; the EC50 for reproduction was
calculated as 3.54 mg carbendazim/kg soil. Theagdtseshow the sensitivity of the test animals.

Ill. CONCLUSIONS

The No Observed Effect Concentration (NOEC) for gravth of the earthworm Eisenia fetida was
determined to be>150 mg /kg soil permethric acid.

Overall the No Observed Effect Concentration (NOECTYor reproduction was determined to be
the concentration of 5.2 mg/kg soil. The EGis given at 31.37 mg/kg soil, the E&is given at
57.66 mg/kg soil and for the EG a value of 184.76 was calculated.

As the peat content of the used artificial soil wa%0 % and the log Pow of the metabolite is > 2,
endpoints have to be devided by 2 before used fask assessment.

Accordingly, the NOEC reproduction is 2.6 mg as/kgoil.

B.9.4.2 Effects on non-target soil meso- and macrofauna (oér than
earthworms)

New studies have been conducted expobiygoaspis aculeifeandFolsomia candiddo beta-
cyfluthrin. In addition, studies ddypoaspis aculeifeandFolsomia candidavith the metabolites
FPB-acid and DCVA (permethric-acid) are availalid aummarised below.

All studies summarised below were conducted irieidl soil with a peat content of 5 % or in LUFA
2.1. soil with an assumed peat content of < 5 %.

For this reason, the resulting endpoints for bgtathrin (log Pw = 5.9) and its metabolites FPB-acid
(log Pyw = 2.6) and DCVA (log Ry = 2.5) are not divided by 2.

Rational:
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RMS acknowledges the decision by EFSA during thex peview 91 of penflufen from April 2012
regarding the division of endpoints for lipophiiubstances conducted with 5 % organic matter (peat)
in the test soil. However, RMS would not suppoet tlecision to divide the endpoint of the soil mac-
ro-organisms studies performed in a standard stilan OM content of 5 % by 2. The approach of
dividing endpoints is published in the old Guidadoeument (GD) for terrestrial ecotoxicology
(SANCO/10329/2002). By the time the old GD was désed, tests for soil organisms were conducted
with testing soils containing 10 % peat only. There, a division of endpoints was necessary to ad-
dress the bioavailability of chemicals for soil angsms in test soils. Assuming a linear correlation
between the OM-content and the bioavailability leémicals for test organisms, it would be incon-
sistent to divide endpoints by 2 from tests coneldietith soils containing 5 % OM.

A linear correlation between OM-content and biokaality for soil organisms provided, tests con-
ducted with soils containing 10 % OM had to be dibd by 4 if tests conducted with soils containing 5
% OM are divided by two.

Moreover, if the division of endpoints by two isedsfor both OM-contents (5 % + 10 %), there would
not be an incentive for applicants to submit navdigts on soil organisms with soils containing 5 %
OM anymore.

This question should urgently be clarified by agible committee on EU-level, independentlyfrom
the evaluation of active substances accordinggolagion EC No 1107/2009.

Unless the further approach how to handle tests aifferent OM-content in testing soils is not ¢lea
tests on soil organisms with 5 % OM in testingsslhould not be divided by two.

Table B.9.4-6: Effect of beta-cyfluthrin and metabtites FBP-acid and DCVA to soil macroorganisms oth-
er than earthworms

Species Test design NOEC (reproduction) Reference reliability
(mg as/kg dry soil)

Beta-Cyfluthrin

Hypoaspis acu-| 14 d 0.97 KIIA 8.9.2/03 valid
leifer chronic 74501089
Pavic, 2012
M-476271-01-
1; R-30149

Folsomiacan- | 28 d 56 KIIA 8.9.2/04 valid
dida chronic FRM-Coll-
172/14
Frommholz,
2014
M-475305-01-
1; R-34698

FPB-acid

Hypoaspis acu-| 14 d 297 KIIA 8.9.2/05 valid
leifer chronic P14HR

Moser and
Scheffczyk,
2005a
M-258697-01-1;
R-23564

Folsomia can- | 28 d 28 KIIA 8.9.2/06 valid
dida chronic FRM-Coll-
144/12
Frommholz,
2012a
M-440962-01-1;
R-34695
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DCVA
Hypoaspis acu-| 14 d > 316 KIIA 8.9.2/07 valid
leifer chronic 100 (mortality) P15HR
Moser and
Scheffczyk,
2005b
M-259607-01-1;
R-23565
Folsomia can- | 28 d 18 KIIA 8.9.2/08 valid
dida chronic FRM-Coll-
143/12
Frommholz,
2012b
M-440379-01-1;
R-34694
Values in bold Endpoints used for risk assessmen
KIIA 8.9.2/03 (newly submitted with the dossier)
Author: Pavic, B.
Title: Effects of Beta-Cyfluthrin on Reproduction of thee@atory
Mite Hypoaspis aculeifein Artificial Soil with 5 % Peat
Date: 17.12.2012
Doc ID: M-476271-01-1
Report no.: 4501089
Guidelines: OECD Guideline No. 226, 2008
GLP: yes
Validity: valid

Deviations: No major deviations (water content was not cheackeday 7 after application by re-
weighing additional test containers)

Executive Summary

In the laboratory study the toxicity and reproduetinhibition of beta-cyfluthrin télypoaspis aculeif-
erwas tested. Adult mites were exposed to 0.30, @.3%, 1.8, 3.2, 5.7, 10.2 and 18.4 mg/kg dry soil.
In addition a blank control with deionised water artdxc reference (BAS 152 11 |) were testéd.
mites (10/ test unit) per test concentration andn@@s per control (10/ test unit) were put in asgl
bottle on artificial soil with incorporated teséim. Adults and juveniles were counted after 14 T
testitem beta-cyfluthrin caused no statistically sigzaht mortality of adulHypoaspis aculeifeat the
end ofthe 14-day exposure period. Reproduction of theadmry mites exposed to beta-cyfluthrin

was notstatistically significantly different compared teetcontrol up to and including the test concen-
tration 0f0.97 mg/kg soil. At the test concentrations of hd@kg soil and higher, reproduction was
statisticallysignificantly reduced (Williams t-test,= 0.05, one-sided smaller). All validity criteria
according to thguidelines were fulfilled.

The overall No Observed Effect Concentration (NOECyvas determined to be 18.4 mg beta-
cyfluthrin/kg soil (for mortality) and 0.97 mg beta-cyfluthrin/kg soil (for reproduction). The
overall Lowest Observed Effect Concentration (LOEC)was determined to be 1.8 mg beta-
cyfluthrin/kg soil and the ECs for reproduction was determined to be 9.47 mg beta
cyfluthrin/kg soil (95 % confidence limits of 7.03to 14.18 mg/kg artificial soil dry weight). The
EC20 and ECyo for reproduction were determined to be 2.97 mg betcyfluthrin/kg soil (95 %
confidence limits of 1.51 to 4.25 mg/kg artificiasoil dry weight) and 1.62 mg beta-cyfluthrin/kg
soil (95 % confidence limits of 0.58 to 2.64 mg/kartificial soil dry weight), respectively.
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I. MATERIALS AND METHODS

A. MATERIALS
1. Testmaterial:

Test item:
Description:
Lot/Batch#:
Purity

2. Vehicle and/or positive
control:

3. Test organisms:
Species:

Age:

Source:

Diet/Food:

4. Environmental conditions:

Temperature:

Composition of artificial soil:

Water content:

pH:
Light cycle:
B. STUDY DESIGN

1. Experimental treatments

Beta-cyfluthrin
White solid
PNBC000623
Analysed: 99.3 % w/w

Reference item: BAS 152 11 | (Dimethoate, 400
g/L (nominal))

Hypoaspis aculeifefCanestrini)

Adult mites (female)

Cultured by IBACON

One spatula of cheese mifey(ophagus putres-
centiaecultured by IBACON) at experimental
startand onday 2, 4, 7, 9 and 11.

18-22 °C
5 % sphagnum peat
20 % kaolin clay
0.3 % calcium carbonate
approx. 74.7 % quartz sand
Deionised water
At test start: 20.7 % to 21.0 %434.t0 55.2 %
of the maximum
water holding capacity)
At test end: 19.6 % to 21.6 % (51.5 % to 56.8 %
of the maximum
water holding capacity)
Test start: 6.4
Testend: 6.4 —-6.5
16 h light : 8 h dark

Beta-cyfluthrin was evaluated for mortality andnaghuctive reduction in a test wittlypoaspis acu-
leifer at eight application rates, equivalent to 0.36400.97, 1.8, 3.2, 5.7, 10.2 and 18.4 mglkg

soil. In addition, a blank control with deionisedter and a toxic reference [BAS 152 11 |
(Dimethoate, 400 g/L)] were tested.

Each test item concentration was tested with 4831 replicates and 10 adult females per tes}, unit
while the control group consisted of 8 replicates.

The mites were put in glass containers (volume:rmh0pdiameter: 5 cm), tight screw top closure to
avoid water evaporation, filled with approximat@ly g £ 1.0 g artificial soil dry weight with the-re
quested test item concentrations and closed. Aliels including the additional containers wereivent
lated on days 2, 4, 7, 9 and 11 by opening thefdida short period.

2. Observations
Water content and pH were determined at testatatiafter 14 days. Number of surviving adult fe-
male predatory mites 14 days after test initiati@s recorded. Missing adult predatory mites were
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recorded as dead as it was assumed they woulddedv@nd degraded during the test period.
The living predatory mites were observed for défezes in morphology or any abnormalities at exper-
imental end. Number of juvenile mites at day 14radipplication was counted after extraction.

3. Statistical calculations

Mortality data were statistically analysed usingHéir's Exact test.(= 0.05, one-sided greater).
Reproduction data were tested for normal distrdsutind homogeneity of variance using Shapiro-
Wilk's test and Cochran’s test£ 0.05). As data were normally distributed and bgemeous, the
further statistical evaluation was performed udMiliams t-test (multiple comparison,= 0.05, one-
sided smaller).

The determination of the NOEC and LOEC values vesed on the results of the statistical evalua-
tion. The EGo, EGo and EGowere calculated by Probit analysis (Finney, 19Thg software used to
perform the statistical analysis was ToxRat Prodesd, Version 2.10.05, ® ToxRat Solutions GmbH.

[I. RESULTS AND DISCUSSION

A. FINDINGS

The ECx and NOEC values are given below based orinad concentrations.
Endpoints Beta-Cyfluthrin
[mg/kg dry soil]

NOEC (mortality) 18.4

LCso (mortality) >18.4

NOEC ( reproduction) 0.97

ECso ( reproductiony) 9.47

ECx ( reproductiony 2.97

ECic ( reproductiony) 1.62

1) Probit analysis

B. OBSERVATIONS

A mortality of up to 23 % was observed in the higfttest item treated group, which was not statisti-
cally significantly different compared to the canifrwhere 9 % of the adult mites died (Fisher'sdExa
Test,a = 0.05, one-sided greater).

Reproduction of the predatory mites exposed to-bgflathrin was not statistically significantly dif
ferent compared to the control up to and includimgytest concentration of 0.97 mg/kg soil. At thstt
concentrations of 1.8 mg/kg soil and higher, repotidn was statistically significantly reduced (Wil
liams t-testp = 0.05, one-sided smaller).

Table B.9.4-7: Effect of beta-cyfluthrin on the prelatory mite Hypoaspis aculeifer in a 14-day reproduc-
tion study

FPB-acid Control | 0.30 0.54 0.97 1.8 3.2 5.7 10.2 18.4
[mg/kg soil
dry weight]

Mortality 9 8 10 8 3 8 18 8 23
(day 14) [%]

Statistical - n.s n.s n.s n.s n.s n.s n.s n.s
significance
1)

No. of juve- | 284 290 294 258 229 242 203 111 95
niles (day
14)

Reproduction| - 102 103 91 81 85 72 39 34
in [%)] of
control (day
14)

Statistical n.s n.s n.s * * * * *
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significance
2)

n.s. = not significantly different compared to tmntrol
* = significantly different compared to the control

- = not applicable

1) Fisher's Exact Test,= 0.05, one-sided greater

2) Williams t-testo = 0.05, one-sided smaller

Reference test

Treatment with the reference item Dimethoate, 400gsulted in a NOEC of 1.0 mg as/kg soil for
mortality and reproduction. The reference item diroate showed statistically significant effects on
reproduction at a concentration of 1.7 mg dimetitagtsoil and above. The EfJor reproduction
was 4.0 mg dimethoate/kg soil.

Validity

All validity criteria for the study were met, asutdmortality in the control treatments did not egd
20 %, the mean number of juveniles per test ung w&0 in the control at test end and the coefiicie
of variation (CoV) of the control reproduction wa80 %.

Ill. CONCLUSIONS

The overall No Observed Effect Concentration (NOECyvas determined to be 18.4 mg beta-
cyfluthrin/kg soil (for mortality) and 0.97 mg beta-cyfluthrin/kg soil (for reproduction).

The overall Lowest Observed Effect Concentration (OEC) was determined to be 1.8 mg beta-
cyfluthrin/kg soil and the ECs for reproduction was determined to be 9.47 mg beta
cyfluthrin/kg soil (95 % confidence limits of 7.03to 14.18 mg/kg artificial soil dry weight). The
EC20 and ECyo for reproduction were determined to be 2.97 mg betcyfluthrin/kg soil (95 %
confidence limits of 1.51 to 4.25 mg/kg artificiasoil dry weight) and 1.62 mg beta-cyfluthrin/kg
soil (95 % confidence limits of 0.58 to 2.64 mg/kartificial soil dry weight), respectively.

KIIA 8.9.2/04 (newly submitted with the dossier)

Author: Frommholz, U.

Title: Beta-Cyfluthrin as: Influence on the reproductidnhe collembolan spes
Folsomia candiddested in artificial soil.

Date: 28.01.2014

Doc ID: M-475305-01-1

Report no.: FRM-Coll-172/14

Guidelines: OECD Guideline No. 232, 2009

GLP: yes

Validity: valid

Executive Summary

In a laboratory study, ten collembolans (9-12 dalg$ per replicate (8 replicates for the contralup
and 4 replicates for each treatment group) weresegbin a 28 day test to eight concentrations of
beta-cyfluthrin.The treatment rates were 3.2, 505,18, 32, 56, 100 and 178 mg/kg soil. The tests
were performed at 20 £ 2 °C, 400 — 800 lux, 16htti@h dark. During the study, they were fed with
granulated dry yeast.

The vessels were briefly opened twice a week fomtem. Water content was checked 14 days after
application and the vessels were rewetted witlagproximately 2-fold amount of the missing water.
Mortality and reproduction were determined afterd2gs. The adult and juvenile Collembola of each
vessel were counted using digital image on scrékkwalidity criteria according to the guidelines
were fulfilled.

In the Collembola reproduction study with beta-cyfuthrin a NOEC of 56 mg/kg soil (dw) was
determined. The LOEC was 100 mg/kg soil (dw).
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I. MATERIALS AND METHODS

A. MATERIALS
1. Testmaterial:

Test item:
Description:
Lot/Batch#:
Purity

2. Vehicle and/or positive
control:

3. Test organisms:
Species:

Age:

Source:

Diet/Food:

4. Environmental conditions:

Temperature:

Composition of artificial soil:

Soil water content:

pH:

Light intensity:
Light cycle:

B. STUDY DESIGN

1. Experimental treatments

Beta-cyfluthrin
White solid
PNBCO000693
Analysed: 99.1 % w/w

Boric acid, test concentrations: 44, 67, 100, 150
and 225 mg Boric acid/kg soil (dw)

Folsomia candidaGollembola, Isotomidge

9 — 12 days old

Cultured by Bayer CropScience

2 - 10 mg granulated dry yeast at the start of the
test and after 14

days

20x2°C
5 % sphagnum peat
20 % kaolin clay
Calcium carbonate (CaGor the adjustment to
pH 6.0£0.5
approx. 75 % fine quartz sand
Deionised water
At test start:
20.86 % to 22.11 % (44.81 % to 48.25 % of the
maximum water holding capacity)
At test end:
21.19 % to 22.63 % (45.73 % to 49.74 % of the
maximum water holding capacity)
Test start: 6.17 — 6.26
Testend: 6.26 — 6.44
400 — 800 Lux
16 h light : 8 h dark

Beta-cyfluthrin was evaluated for mortality andnaghictive reduction in a test witfolsomia can-
didaat eight application rates, e.g. 3.2, 5.6, 103P856, 100 and 178 mg/kg dry soil. In addition a

blank control with deionised water was tested.

Each test item concentration was tested with 4i@dilola (4 replicates and 10 collembola per test
unit) in the control 80 collembola (8 replicatesld® collembola per test unit).

The collembola were put in glass vessels (volum8:riL; diameter: 5 cm), covered with plastic lids,
filled with approximately 30 g artificial soil weteight with the requested test item concentratams
closed. The vessels were briefly opened twice &vi@eaeration.

2. Observations

Light intensity, water content and pH were deteediat test start and after 28 days. Numbers of sur-
viving adult and living juveniles were counted 28/d after application. Water content was checked
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14 days after application and the vessels werettesvavith the approximately 2-fold amount of the
missing water. Mortality and reproduction were deiieed after 28 days.

3. Statistical calculations

Data of reproduction were tested for normal disiiitm and homogeneity of variance using
Kolmogorov - Smirnov -Test and Cochran’s -Test(0.05) respectively.

Data of reproduction were normally distributed &othogeneity of variances was given. Therefore
William's-t test (one-sided-smaller,= 0.05) was used to determine NOEC and LOEC values

The software used to perform the statistical amhyas ToxRat Professional 2.10 released February
20, 2010.

[I. RESULTS AND DISCUSSION

A. FINDINGS
The NOEC value is given below based on nominal eotrations.
Endpoints Beta-Cyfluthrin
[mg/kg dry soil]
NOEC (reproduction) 56
LOEC (reproduction) 100

B. OBSERVATIONS
In the control group 16.3 % of the adbtilsomia candidalied. Meaningful E@ and EGo values
could not be determined due to statistical reasons.

Table B.9.4-8: Effect of beta-cyfluthrin onFolsomia candida

Beta-Cyfluthrin Adult mortality Mean number of Reproduction Significance
[mg/kg soil dry (%) juveniles+SD (% of control) *)
weight]
nominal concen-
tration
Control 16.3 1212.0 £ 165.8
3.2 25.0 970.3+192.5 80.1 -
5.6 5.0 1121.8 £80.0 92.6 -
10 27.5 1204.3 +160.4 99.4 -
18 17.5 10385 +177.1 85.7 -
32 15.0 1233.3+112.0 101.8 -
56 10.0 6.0 £ 239.8 95.4 -
100 12.5 997.3+79.5 82.3 *
178 225 853.3 + 149.7 70.4 *

The calculations were performed with un-roundediesl
(*) = (William's-t test one-sided-smaller,= 0.05, + = significant, - = not significant)

Reference test

Boric acid showed an Egof 108 mg test item/kg soil (dw) for reproductiaccording Probit analysis
using maximum likelihood regression. The resuihithe recommended range of the guideline (about
100 mg Boric acid/kg artificial soil dry weight).

The NOEGeproducionwas calculated to be 67 mg Boric acid/kg soil (dw)l accordingly the LOE&o-
duction1S 100 mg Boric acid/kg artificial soil dry weigatcording Williams-Test multiple t-test proce-
dure,a = 0.05, one-sided smaller.

This shows that the test organisms are sufficiesghysitive.

Validity
All validity criteria for the study were met, asutdmortality in the control treatments did not egd
20 %, the mean number of juveniles per test ung wa00 in the control at test end and the coeffi-

cient of variation (CoV) of the control reproductizvas <30 %.
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[IIl. CONCLUSIONS

The NOEC for reproduction of Folsomia candida was 56 mg/kg soil dw beta-cyfluthrin and the
LOEC reproduction was 100 mg /kg soil dw.

KIIA 8.9.2/05 (newly submitted with the dossier)

Author: Moser, T.; Scheffczyk, A.

Title: Beta-Cyfluthrin FPB-acid: Effects on survival and
reproduction of the predaceous ntitgpoaspis aculeifer
CANESTRINI (Acari: Laelapidae) in standard soil (EA

2.1)
Date: 12.10. 2005
Doc ID: M-258697-01-1
Report no.: P14HR
Guidelines: SECOFASE, Final Report, improvement and standardisaf test systems

for assessing sublethal

effects of chemicals on fauna in the soil ecosyglaphke & van Gestel
1996), Guidance document

on regulatory testing procedures for pesticides wiin-target arthropods
(Barrettet al. 1994).

GLP: yes

Validity: valid

Deviations: None, the study is valid according to current OEGIdeline No. 226
Executive Summary

In the laboratory study the toxicity and reprodwuetinhibition of FPB-acid télypoaspis aculeifewas
tested. Adult mites were exposed to 9.4, 30.1,,200.0 and 940.0 mg/kg dry soil. In addition a
blank control with deionised water and a toxic refiee (Perfekthion) were tested.

80 mites (20/ test vessel) per test concentrainoi1®0 mites per control (20/ test vessel) werdrput
a glass bottle on artificial soil with incorporates$t item. Adults and juveniles were counted &fter

d. The test item FPB-acid caused no statisticédigiicant mortality of adulHypoaspis aculeifeat

the end of the 14-day exposure period. A significhifierence concerning the cumulative number of
juveniles per female after 7 days between the obfémales and the females of the concentration of
940.0 mg test item/kg soil (dw) was observed. Alidity criteria according to the guidelines were
fulfilled.

In conclusion, in a 14 d laboratory test to deternmme the effects of FPB-acid on the predatory
mite, Hypoaspis aculeifer, the 14-d EGo could not be determined (> 940 mg test item/kg drgoil).
The NOECmoraity was> 940 mg test item/kg dry soil and the NOEproduction Was 297 mg test
item/kg dry soil.
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[. MATERIALS AND METHODS

A. MATERIALS

1. Test material:
Test item:
Description:
Lot/Batch#:
Purity

2. Vehicle and/or positive
control:

3. Test organisms:
Species:

Age:

Source:

Diet/Food:

4. Environmental conditions:

Temperature:

Composition of artificial soil:

Soil water content:

pH:
Light cycle:

B. STUDY DESIGN

1. Experimental treatments

Beta-cyfluthrin FPB-acid
White needles

M23458

Analysed: 94 % wi/w

Reference item: Perfekthion (Dimethoate, EC
400)

Hypoaspis aculeifefCanestrini)

Adult mites

The culture in this test is kept at ECT Oekotox-
ikologie GmbH since

February 2002. The organisms were originally
delivered by MITOX

Laboratories (Amsterdam, The Netherlands).
The mites were fed with prey mites (Tyrophagus
putrescentiae) or enchytraeids (Enchytraeus luxu-
riosus). Food was checked twice per week and
was added on demand.

24.2 —-24.9 °C
LUFA 2.1 (A peat ntent of < 5 % is assumed.)
Test start: 14.6 — 17.4 % (425D.4 % of

WHC)

Test start: 4.9-5.4

16 h light : 8 h dark

FPB-acid was evaluated for mortality and reprodwcteduction in a test witHypoaspis aculeifer
at five application rates, equivalent to 9.4, 394.0, 297.0 and 940.0 mg/kg dry soil. In addigon
blank control with deionised water and a toxic refiee (Perfekthion (Dimethoate, EC 400)) were

tested.

Each test item concentration was tested with 8831{®0/ test vessel), while the control group con-
sisted of 5 replicates and the reference itemrep8cates.

The mites were put in glass containers (able tddeed tightly) of about 30 mL capacity containing
5.1 — 5.3 g (fresh weight) artificial soil with thequested test item concentrations and closed, but

opened for food supply and check of humidity of tisg substrate. Two weeks after introducing the
test organisms the parental and juvenile were ealint

2. Observations

Water content and pH were determined at test gtdtilt and juvenile mites were counted at test end.

3. Statistical calculations

The statistical analysis was performed with théveade ToxRat Professional 2.09. A One-Way
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Analysis of Variance (ANOVA), followed by a Dunnstt-test (1-sided, g 0.05) was used to deter-
mine whether or not there were significant diffa@sin the mean mortality of mites after 14 days
between each concentration and the control. TheMtelest for inhomogeneous variances (1-sided, p
< 0.05) was used to determine whether or not there wignificant differences in the mean cumula-
tive total number of juveniles (= fertile eggs)/feley7days between the control females and the fe-
males of the two highest concentrations causirgjtieen 50 % mortality. Abbott’s formula was used
to correct for control mortality.

[I. RESULTS AND DISCUSSION

A. FINDINGS
The EGo value and the NOEC are given below based on ndmmimecentrations.
Endpoints FPB-acid
(mg/kg dry soil)
NOEC mortality >940
NOEC reproduction 297
LCsd/ECsg could not be calculateed40

B. OBSERVATIONS

The test item FPB-acid caused no statisticallyignt mortality (ANOVA and Dunnett's t-test (1-
sided, p< 0.05)) of the adullypoaspis aculeifeat the end of the 14-day exposure period. Stadistic
analysis (Welch t-test; 1-sidedgm.05) showed a significant difference concernimgdumulative
number of juveniles per female after 7 days betwhkercontrol females and the females of the con-
centration of 940.0 mg test item/kg soil (dw).

Table B.9.4-9: Effects on Mortality and Reproductian of Hypoaspis aculeifer

Concentration Average mortality Corrected Mean cumulative Reduction of
[mg test item/kg (%) mortality 1 number of juveniles
dry [%0] juveniles/female [%0]
soil] after 7 days
[%]
Control 3.0 - 21.95+6.26
9.4 11.25 8.51 - -
30.1 6.25 3.35 - -
94.0 5.00 2.06 - -
297.0 16.25 13.66 20.11 +5.53 8.40
940.0 12.50 9.76 15.50 +4.32 * 29.38

1 calculated with Abbott 1925
* significantly different to control (Welch t-test-sided, p< 0.05)

Reference test
Treatment with the reference item Perfekthion (Dhoate, EC 400) at a concentration of 5 mg as/ kg
dry soil resulted in an average mortality of 96%{corrected mortality: 96.56 %).

Validity
All validity criteria were fulfilled, as adult maatity in the control treatments did not exceed 25Ké
mean number of juveniles per female was > 10 aetab and the adult mortality in the reference

treatments was between 50 — 99.5 %.
[ll. CONCLUSIONS
In a 14 d laboratory test to determine the effectsef FPB-acid on the predatory mite Hypoaspis

aculeifer, the 14-d EGo could not be determined (>940 mg test item/ kg drgoil). The NOEGor-
ity Was> 940 mg test item/kg dry soil and the NOEproduction Was 297 mg test item/kg dry soil.
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KIIA 8.9.2/06 (newly submitted with the dossier)

Author: Frommholz, U.

Title: Beta-Cyfluthrin-FPB acid (BCS-AA52287): Influence the
reproduction of the collembolan specigdsomia candida
tested in artificial soil

Date: 05.11. 2012

Doc ID: M-440962-01-1

Report no.: FRM-Coll-144/12

Guidelines: OECD Guideline No. 232, 2009
GLP: yes

Validity: valid

Executive Summary

In a laboratory study, ten collembola (10-12 dag per replicate were exposed in a 28 day test to
one (1st run) and 3 (2nd run) concentrations of BEIB. Since the first run on the test item did not
provide a final result, a second run test run wexéopmed using lower test concentrations. In the 1s
test run 10 collembolans per replicate (8 reple&be the control group and for the treatment gjoup
were exposed to control (water treated) and 10®@esigtem/kg soil. In the 2nd test run 10 collembo-
lans per replicate (8 replicates for the controlugrand 4 replicates for each treatment group) were
exposed to control (water treated) and 28, 51 @nah@ test item/kg soil. Both runs were performed at
20 £ 2 °C, 400 — 800 lux, 16h light : 8h dark. Dugrithe study, they were fed with granulated dry
yeast. The vessels were briefly opened twice a iegekeration. Water content was checked 14 days
after application and the vessels were rewetteld thi¢ approximately 2-fold amount of the missing
water. Mortality and reproduction were determinédra28 days. The adult and juvenile Collembola
of each vessel were counted using digital imagsocoeen. All validity criteria according to the geid
lines were fulfilled.

In the collembola reproduction study with FPB acida LCs could not be calculated and is con-
sidered to be >100 mg test item/kg soil (dw). Foeproduction a NOEC of 28 mg test item/kg soll
(dw) was determined. The LOEC was 51 mg test itemgksoil (dw).

I. MATERIALS AND METHODS
A. MATERIALS

1. Test material:

Test item: Beta-cyfluthrin-FPB acid (BCS-AA52287)
Description: White solid

Lot/Batch#: SES 10570-7-4

Purity Analysed: 99.4 % w/w

2. Vehicle and/or positive
control:

3. Test organisms:
Species:

Age:

Source:

Diet/Food:

4. Environmental conditions:

Boric acid, test concentrations: 44, 67, 100, 150
and 225 mg Boric
acid/kg soil (dw)

Folsomia candiddCollembola, Isotomidae)

10 — 12 days old

Cultured by Bayer CropScience

2 mg granulated dry yeast at the start of the test
and after 14 days
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Temperature: Within 18 - 22 °C

Composition of artificial soil: 5 % Sphagnum-peat
20 % Kaolin clay
Calcium carbonate (CaCO3) for the adjustment
to pH 6.0£0.5
approximately 75 % fine quartz-sand

Soil water content: At test start:
1st test run: 21.44 % (48.09 % of the maximum
water holding capacity)
2nd test run: 19.72 % to 20.11 % (46.93 % to
48.09 % of the maximum
water holding capacity)
At test end:
Istrun 21.09 % to 21.33 % (47.11 % to 47.78 %
of the maximum water holding capacity)
2ndatest run: 19.20 % to 20.37 % (45.37 % to
48.84 % of the maximum water holding capacity)

pH: Test start: 5.96 — 5.99 (1st test run), 5.63 — 6.06
(2nd test run)
Test end: 5.81 — 5.86 (1st test run), 5.98 — 6.03
(2nd test run)

Light intensity: 400 — 800 Lux

Light cycle: 16 h light : 8 h dark

B. STUDY DESIGN

1. Experimental treatments

FPB acid was evaluated for mortality and reprodecteduction in a test witholsomia candidat
four application rates, e.g. 100 (1st test run),¥0and 28 mg test item/kg dry soil (2nd test rim)
addition a blank control with deionised water westéd. Since the first run on the test item did not
provide a final result, a second run test run wexfopmed using lower test concentrations.

Each test item concentration was tested with 8i@iilola (8 replicates and 10 collembola per test
unit) in the 1st test run and 40 collembola (4icgpés and 10 collembola per test unit) in the st
run.

The collembola were put in glass vessels (volumé:riL; diameter: 5 cm, height: 7 cm), covered
with plastic lids, filled with approximately 30 gt#icial soil wet weight with the requested tetgm
concentrations and closed. The vessels were bopfiyied twice a week for aeration.

2. Observations

Light intensity, water content and pH were deteediat test start and after 28 days. Numbers of sur-
viving adult and living juveniles were counted 28/d after application. Water content was checked
14 days after application and the vessels werettedveiith the approximately 2-fold amount of the
missing water. Mortality and reproduction were deiieed after 28 days.

3. Statistical calculations

Data of reproduction of both test runs were tefdedormal distribution and homogeneity of variance
using Kolmogorov - Smirnov -Test and Cochran’s tTes= 0.05) respectively.

Because data of reproduction were normally distethand variances were homogenous Student-t test
(1st test run) and William's test (2nd run) werediso determine NOEC and LOEC values (one sided
smaller,o. = 0.05).

The software used to perform the statistical aiskyas ToxRat Professional 2.10 released February
20, 2010.

[I. RESULTS AND DISCUSSION
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A. FINDINGS

The NOEC value is given below based on nominal concentrations.

Endpoints FPB-acid
(mg/kg dry soil)
NOEC reproduction 28
LOEC reproduction 51
Table B.9.4-10: Effect of FPB acid orrolsomia candida
FPB-acid Adult mortality Mean number of Reproduction
(mg/kg dry soil) (%) juveniles+SD (% of control)
nominal concentration
18 run
Control 1.3 1167.4 +101.4 -
100 7.5 1067.8 + 76.9 915*
2"run
Control 3.8 1169.1 +99.1
90 5.0 1046.3 + 120.3 89.5 W
51 15.0 1022.5 +96.3 87.5
28 8.0 1208.8 + 138.3 103.4"¢

The calculations were performed with un-rounded values

SD = Standard deviation

* = statistically significant (Student-t test one-sided-smadier, 0.05)

*w = statistically significant William’s test, one-sided-smalkers= 0.05)

n.s. = statistically not significant (William’s test, one-sided-smadler, 0.05)

Reference test

Boric acid showed an Egof 116 mg test item/kg soil (dw) for reproduction according probit analysis
using maximum likelihood regression. The result is in the recommended range of the guideline (about
100 mg boric acid/kg artificial soil dry weight).

The NOEGeproducionwas calculated to be 67 mg boric acid/kg soil (dw) and accordingly the LQEC
duction1S 100 mg boric acid/kg artificial soil dry weight according Williams-Test multiple t-test proce-
dure, o= 0.05, one-sided smaller.

This shows that the test organisms are sufficiently sensitive.

Validity

All validity criteria for the study were met, as adult mortality in the control treatments did not exceed
20 %, the mean number of juveniles per test unit was > 100 in the control at test end and the coeffi-
cient of variation (CoV) of the control reproduction was <30 %.

[IIl. CONCLUSIONS

In the collembola reproduction study with FPB acid a L& could not be calculated and is con-
sidered to be > 100 mg test item/kg soil (dw). For reproduction a NOEC of 28 mg test item/kg
soil (dw) was determined. The LOEC was 51 mg test item/kg soil (dw).

KIIA 8.9.2/07 (newly submitted with the dossier)

Author: Moser, T.; Scheffczyk,A.

Title: Beta-Cyfluthrin Permethric-acid: Effects on survival and
reproduction of the predaceous mite Hypoaspis aculeifer
CANESTRINI (Acari: Laelapidae) in standard soil (LUFA
2.1)

27.10. 2005b

Date:
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Doc ID: M-468552-01-1
Report no.: P15HR
Guidelines: SECOFASE, Final Report, improvement and standardisaf test systems

for assessing sublethal

effects of chemicals on fauna in the soil ecosyglaphke & van Gestel
1996), Guidance document

on regulatory testing procedures for pesticidel wiin-target arthropods
(Barrettet al 1994)

GLP: yes

Validity: valid

Executive Summary

In the laboratory study the toxicity and reproduetinhibition of permethric-acid tdypoaspis acu-
leifer was tested. Adult mites were exposed to 10, 32,308 and 1000 mg test item/kg dry soil. In
addition ablank control with deionised water and a toxic refiee (Perfekthion) were tested.

80 mites (20/ test vessel) per test concentrainoi1®0 mites per control (20/ test vessel) werdrput
a glass bottle on artificial soil with incorporatiedt item. Adults and juveniles were counted dfter
d. The test item beta-cyfluthrin permethric-acidsed statistically significant difference in moitial
of the adultHypoaspis aculeifeat the end of the 14-day exposure period betwemndhtrol and the
two highest concentrations (316 and 1000 mg test/kg soil (dw)) of the test item tested. No signif
cant difference concerning the cumulative numbguwdniles per female after 7 days between the
control females and the females of the concentraitfd 00 and 316 mg test item/kg soil (dw) was
observed. All validity criteria according to theidelines were fulfilled.

In conclusion, in a 14 d laboratory test to determme the effects of permethric-acid on the preda-
tory mite, Hypoaspis aculeifer, the 14-d LGso was 400.9 mg test item/ kg dry soil. The NOE#ferar-
iy was 100 mg test item/kg dry soil and the NOEgproduciion Was>316 mg test item/kg dry soil.

I. MATERIALS AND METHODS
A. MATERIALS

1. Test material:

Test item: Beta-cyfluthrin Permethric acid
(the test item was a 1:1 mixture of the a) cis- and
b) trans-isomer)

Description: a) White crystals

b) White powder
Lot/Batch#: a) 920622ELB0O3

b) 920622ELB04
Purity a) analysed: 99.8 % w/w

b) analysed: 99.8 % w/w
2. Vehicle and/or positive Reference item: Perfekthion (Dimethoate, EC
control: 400, 392.1 g/L

analysed)

3. Test organisms:

Species: Hypoaspis aculeifer (Canestrini)

Age: Adult mites

Source: The culture in this test is kept at ECT Oekotox-
ikologie GmbH since February 2002. The organ-
isms were originally delivered by MITOX
Laboratories (Amsterdam, The Netherlands).

Diet/Food: The mites were fed with prey mitéEyfophagus
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putrescentiagor enchytraeidsEnchytraeus lux-
uriosug. Food was checked twice per week and
was added on demand.

4. Environmental conditions:

Temperature: 24.2 -25.3°C
Composition of artificial soil: LUFA 2.1 (A peat ntent of < 5 % is assumed.)
Soil water content: Test start: 15.2 — 16.4 % (41461.8 % of
WHC)
pH: Test start: 4.9-5.4
Light cycle: permanent dark

B. STUDY DESIGN

1. Experimental treatments

Permethric acid was evaluated for mortality andodpctive reduction in a test wittlypoaspis acu-
leifer at five application rates, equivalent to 10, 3X),1316 and 1000 mg test item/kg dry soil.

In addition a blank control with deionised wated antoxic reference (Perfekthion (Dimethoate, EC
400, 392.1 g/L)) were tested.

Each test item concentration was tested with 883120/ test vessel), while the control group con-
sisted of 5 replicates and the reference itemrep8cates.

The mites were put in glass containers (able toldmed tightly) of about 30 mL capacity containing
5.1 — 5.3 g (fresh weight) artificial soil with thequested test item concentrations and closed, but
opened for food supply and check of humidity of s substrate. Two weeks after introducing the
test organisms the parental and juvenile were ealint

2. Observations
Water content and pH were determined at test gtdtilt and juvenile mites were counted at test end.

3. Statistical calculations

The statistical analysis was performed with théevemfe ToxRat Professional 2.09. A One-Way
Analysis of Variance (ANOVA), followed by a Dunnstt-test (1-sided, g 0.05) was used to deter-
mine whether or not there were significant diffa@sin the mean mortality of mites after 14 days
between each concentration and the control. TheMtdkest for inhomogeneous variances (1- sided,
p < 0.05) was used to determine whether or not there wignificant differences in the mean cumula-
tive total number of juveniles (= fertile eggs)/faley7days between the control females and the fe-
males of the concentrations of 100 and 316 mgtestkg soil (dw) causing less than 50 % mortality.
Abbott’s formula was used to correct for controlrtabty.

[I. RESULTS AND DISCUSSION

A. FINDINGS
The EGo value and the NOEC are given below based on ndmmimecentrations.
Endpoints FPB-acid
(mg/kg dry soil)
NOEC reproduction 100
LOEC reproduction >316
LCsy/ECso 400.9

B. OBSERVATIONS
Permethric acid caused statistically significafitedence in mortality (ANOVA and Dunnett’s t-test
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(1-sided, p< 0.05)) of the adulHypoaspis aculeifeat the end of the 14-day exposure period between
the control and the two highest concentrations @idb 1000 mg test item/kg soil (dw)) of the test
item tested. Statistical analysis (Welch t-testjded, p< 0.05) showed no significant difference con-
cerning the cumulative number of juveniles per flenadter 7 days between the control and the con-
centrations of 100 and 316 mg test item/kg soil)(dw

Table B.9.4-11: Effects on Mortality and Reproductdn of Hypoaspis aculeifer

Concentration Average mortality Corrected Mean cumulative Reduction of
[mg test item/kg (%) mortality 1 number of juveniles
dry [%0] juveniles/female [%]
soil] after 7 days
[%6]
Control 7.0 - 24.1+4.6
10 12.5 5.9 - -
32 6.3 -0.8 - -
100 13.8 7.3 23.7+7.0 1.9
316 30.0* 24.7* 26.4+55 -9.3
1000 93.8* 93.3* - -

1 calculated with Abbott 1925
* significantly different to control (Dunnett’s est; 1-sided, g 0.05)

Reference test

Treatment with the reference item Perfekthion (Dhoate, EC 400) at a concentration of 5 mg as/ kg
dry soil resulted in an average mortality of 96.{&rected mortality: 96.4 %).

Validity

All validity criteria were fulfilled, as adult maatity in the control treatments did not exceed 25Ké
mean number of juveniles per female was > 10 aetab and the adult mortality in the reference
treatments was between 50 — 99.5 %.

Ill. CONCLUSIONS

In a 14 d laboratory test to determine the effectsf permethric acid on the predatory mite,
Hypoaspis aculeifer, the 14-d LGso was 400.9 mg test item/kg dry soil. The NOE#ertaiy was 100
mg test item/kg dry soil and the NOEGeproduction Was=> 316 mg test item/kg dry soil.

KIIA 8.9.2/08 (newly submitted with the dossier)

Author: Frommholz, U.

Title: Beta-Cyfluthrin-permethric acid (BCS-AA53389): lnéince
on the reproduction of the collembolan speéielsomia
candidatested in artificial soll

Date: 24.10.2012

Doc ID: M-440379-01-1

Report no.: FRM-Coll-143/12

Guidelines: OECD Guideline No. 232, 2009
GLP: yes

Validity: valid

Executive Summary

In a laboratory study, ten collembola (10-12 dagg per replicate were exposed in a 28 day test to
one (1st test run) and 5 (2nd test run) concentratof permethric acid. Since the first run onttst
item did not provide a final result, a second st tun was performed using lower test concentra-
tions. In the T'test run 10 collembolans per replicate (8 repdisdor the control group and for the
treatment group) were exposed to control (watetéxd and 100 mg test item/kg soil. In the 2nd test
run 10 collembolans per replicate (8 replicategtiercontrol group and 4 replicates for each treatm
group) were exposed to control (water treated)sa6d10, 18, 32 and 56 mg test item/kg soil. Both
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test runs were performed at 20 + 2 °C, 400 — 8R016h light : 8h dark. During the study, they were

fed with granulated dry yeast.

The vessels were briefly opened twice a week fomtem. Water content was checked 14 days after
application and the vessels were rewetted witlapgigroximately 2-fold amount of the missing water.
Mortality and reproduction were determined afterd2gs. The adult and juvenile Collembola of each
vessel were counted using digital image on scr&inalidity criteria according to the guidelines

were fulfilled.

In the collembola reproduction study a LG could not be calculated. For reproduction a NOEC
of 18 mg test item/kg soil (dw) was determined. TheOEC was 32 mg test item/kg soil (dw). The
EC10, EC2 and ECso were calculated to be 18.3, 24.1 and 40.7 mg tésim/kg soil (dw), respec-

tively.

A. MATERIALS

1. Test material:

Test item:
Description:
Lot/Batch#:
Purity

2. Vehicle and/or positive
control:

3. Test organisms:
Species:

Age:

Source:

Diet/Food:

4. Environmental conditions:
Temperature:
Composition of artificial soil:

Soil water content:

pH:

I. MATERIALS AND METHODS

Beta-cyfluthrin-permethric acid (BCS-AA53389)
White solid

SES 10129-2-2

Analysed: 99.6 % w/w

Boric acid, test concentrations: 44, 67, 100, 150
and 225 mg Boric acid/kg soil (dw)

Folsomia candidgCollembola, Isotomidae)

10 — 12 days old

Cultured by Bayer CropScience

2 mg granulated dry yeast at the start of the test
and after 14 days

Within 18 - 22 °C

5 % Sphagnum-peat
20 % Kaolin clay
Calcium carbonate (CaCO3) for the adjustment
to pH 6.0+0.5
approximately 75 % fine quartz-sand

At test start:
1sttest run: 21.44 % to 22.18 % (48.09 % to
50.23 % of the maximum
water holding capacity)
2nd test run: 19.72 % to 20.17 % (46.93 % to
48.25 % of the maximum
water holding capacity)
At test end:
1strun 21.09 % to 21.31 % (47.11 % to 47.74 %
of the maximum water holding capacity)
2nd test run: 18.85 % to 20.27 % (44.35 % to
48.56 % of the maximum water holding capacity)

Test start: 5.96 — 5.94 (1st test run), 6.10 — 6.26
(2nd test run)
Test end: 5.81 — 5.78 (1st test run), 5.95 — 6.03
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(2nd test run)
Light intensity: 400 — 800 Lux
Light cycle: 16 h light : 8 h dark

B. STUDY DESIGN

1. Experimental treatments

Permethric acid was evaluated for mortality andadpctive reduction in a test wiffolsomia can-
dida at six application rates, e.g. 100 (1st test r80),51 and 28 mg test item/kg soil (2nd test rim).
addition a blank control with deionised water westéd. Since the first run on the test item did not
provide a final result, a second run test run waxfopmed using lower test concentrations.

Each test item concentration was tested with 8i@iiilola (8 replicates and 10 collembola per test
unit) in the 1st test run and 40 collembola (4icspés and 10 collembola per test unit) in the st
run.

The collembola were put in glass vessels (volum8:rL; diameter: 5 cm, height: 7 cm), covered
with plastic lids, filled with approximately 30 gt#icial soil wet weight with the requested tetgm
concentrations and closed. The vessels were bopfiyied twice a week for aeration.

2. Observations

Light intensity, water content and pH were deteediat test start and after 28 days. Numbers of sur-
viving adult and living juveniles were counted 28/d after application. Water content was checked
14 days after application and the vessels werettedveiith the approximately 2-fold amount of the
missing water. Mortality and reproduction were deiieed after 28 days.

3. Statistical calculations

Data of reproduction of both test runs were tefdedormal distribution and homogeneity of variance
using Kolmogorov - Smirnov -Test and Cochran’s tTes= 0.05), respectively.

Because data of reproduction were normally distethand variances were homogenous Welch-t test
(1st test run) and William’s test (2nd run) werediso determine NOEC and LOEC values (one sided
smaller,o. = 0.05).

The software used to perform the statistical amabyas ToxRat Professional 2.10 released February
20, 2010.

[I. RESULTS AND DISCUSSION

A. FINDINGS
The NOEC value is given below based on nominal eotrations.

Endpoints Permethric acid
[mg/kg dry soil]
ECic reproduction 18.3
EC,c reproduction 24.1
ECso reproduction 40.7
NOEC reproduction 18
LOEC reproduction 32

B. OBSERVATIONS
In the control group 1.3 % (1st run) and 3.8 % (&ng) of the adulFolsomia candidalied. A LGy,
LC2 and LGo could not be determined.

Table B.9.4-12: Effect of permethric acid or-olsomia candida

Beta-Cyfluthrin- Adult mortality Mean number of Reproduction
permethric acid (%) juveniles+SD (% of control)
mg test item/kg soil dry
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weight
nominal concentration

15 run

Control 1.3 1167.4+101.4 -
100 66.3 426+17.4 3.7*V

2% yun

Control 3.8 1169.1 £99.1 -
56 22.5 357.3+105.2 30.6*
32 5.0 565.3 +386.8 64.7*
18 17.5 1063.5 +£120.0 91.0°*
10 5.0 1222.3+1344 104.5%¢
5.6 10.0 1041.0 £155.8 89.07*

1 Adult mortality Reproduction

The calculations were performed with un-rounded values

SD = Standard deviation

1) Probit analysis

*w = statistically significant (Welch-t test one-sided-smaller, a = 0.05)

* = statistically significant (William’s test, one-sided-smaller, o = 0.05)

n.s. = statistically not significant (Student-t test, one-sided-smaller, a = 0.05)

Reference test

Boric acid showed an ECsp of 116 mg test item/kg soil (dw) for reproduction according Probit analysis
using maximum likelihood regression. The result is in the recommended range of the guideline (about
100 mg boric acid/kg artificial soil dry weight).

The NOEC eproduction Was calculated to be 67 mg boric acid/kg soil (dw) and accordingly the LOECepro-
auction 1S 100 mg boric acid/kg artificial soil dry weight according Williams-Test multiple t-test proce-
dure, o = 0.05, one-sided smaller.

This shows that the test organisms are sufficiently sensitive.

Validity

All validity criteria for the study were met, as adult mortality in the control treatments did not exceed
20 %, the mean number of juveniles per test unit was > 100 in the control at test end and the coeffi-
cient of variation (CoV) of the control reproduction was <30 %.

III. CONCLUSIONS

In the collembola reproduction study a LCsy could not be calculated. For reproduction a NOEC
of 18 mg test item/Kkg soil (dw) was determined. The LOEC was 32 mg test item/Kkg soil (dw). The
ECy, EC3 and ECsp were calculated to be 18.3, 24.1 and 40.7 mg test item/kg soil (dw), respec-
tively.

B.9.5 Effects on soil nitrogen transformation

In the EU evaluation of beta-cyfluthrin (2002), laboratory soil micro-organism studies were reviewed
that evaluated the effect of beta-cyfluthrin on microbial activities in soil (Blumenstock, 1987 and An-
derson, 1987). These tests were performed with cyfluthrin K+L (beta-cyfluthrin) and are considered to
be valid. Additionally, nitrogen mineralisation studies with the two major soil metabolites (i.e. FPB-
acid and DCVA) were conducted and the results are summarised below.

Table B.8.5-1: Effects on soil micro-organisms

Test design NOEC (reproduction) Reference reliability
(mg as/kg dry soil)
Beta-Cyfluthrin
Nitrogen mineralisation No significant effects (>25 %) | KIIA 8.10.1/02 | valid
28-day study on nitrogen mineralisation by | BSI/47987
day 28 at 0.018 and 0.18 Blumenstock,
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kg/ha 1987
M-054489-01-2
R-19148
Carbon mineralisation No significant effects (>25 %) | KIIA 8.10.1/01 | valid
28-day study on microbial respiration by AJO/46887
day 28 at 0.018 and 0.18 Anderson, 1987
kg/ha M-054544-01-2
R-19147
FPB-acid
Nitrogen mineralisation No significant effects (>25 %) | KIIA 8.10.1/03 | valid
28-day study on nitrogen mineralisation at 131048016 N
0.012 mg/kg dry soil and Schulz, 2013a
0.125 mg/kg dry soil, corre- M-454537-01-1
sponding to 0.009 kg R-34704
and 0.094 kg test item/ha,
respectively
DCVA
Nitrogen - No significant effects (>25 %) | KIIA 8.10.1/04 | valid
mineralisation on 131048017 N

28-day study

nitrogen mineralisation at
0.011

mg/kg dry soil and 0.112
mg/kg

dry soil, corresponding to
0.008 kg

and 0.084 kg test item/ha,
respectively

Schulz, 2013b
M-454538-01-1
R-34705

Studies shaded in grey have been reviewed as part of the 2002 EU evaluation.
Values in bold: Endpoints used for risk assessment

KIIA 8.10.1/02
Author: Blumenstock, L.
Title: [nfluence of Cyfluthrin K+L (FCR 4545) on the microbial
mineralisation of nitrogen in soils
Date: 17.12.1987
[Doc ID: M-054489-01-2
[Report no.: BS1/47987
Guidelines: BBA Guideline part VI, 1-1 (1987)
GLP: no
Validity: valid

Deviations: The study is valid according to the current OECD Guideline No. 216

Test material: Beta-cyfluthrin (FCR 4545), purity: 98.3 %, batch no. 16001/87

Results: The highest recommended dosage of beta-cyfluthrin (Cyfluthrin K+L) and a 10-fold over-
dose (equivalent to 0.0240 and 0.2400 mg as/kg dry wt. soil or 0.018 and 0.1800 kg as/ha) had no
meaningful influence on soil nitrogen mineralisation and on nitrification of added ammonium in a
loamy sand soil (0.84 % org. C, pH (KC1)=5.3) or a silt soil (1.23 % org. C, pH (KC1) =4.8). In

field soils, Cyfluthrin K+L should have no negative effects on the nitrogen cycle.

Conclusion: NOEL = 0.1800 kg as/ha

KIIA 8.10.1/01
Author: Anderson, J. P. E.
Title: [nfluence of Cyfluthrin K+L (FCR 4545 techn.) on the
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microbial mineralisation of carbon in soils

Date: 03.121987

Doc ID: M-054544-01-2

Report no.: IAJO/46887

Guidelines: BBA Guideline part VI, 1-1 (1987)
GLP: no

Validity: valid

Deviations: The study is valid according to the current OECId8line No. 217

Results: The recommended amount of beta-cyfluthrin (Cyflutl¢+L) and a 10-fold overdose
(equivalent to 0.0240 and 0.2400 mg as/kg dry @it.cs 0.018 and 0.1800 kg as/ha) had no meaning-
ful influence on soil respiration or the minerafiea of lucerne grass green meal in a loamy sar&#(0
% org. C, pH (KC1) =5.3) or a silt soil (1.23 % oy pH (KC1) = 4.8). Applied under practical con-
ditions, the insecticide should have no negatifl@@mce on carbon transformations in soils.

Conclusion: NOEL = 0.18 kg as/ha

KIIA 8.10.1/03 (newly submitted with the dossier)

Author: Schulz, L.

Title: Beta-Cyfluthrin-FPB acid (BCS-AA52287) — Effects the
activity of soil microflora (Nitrogen transformatidest)

Date: 21.05.2013

Doc ID: M-454537-01-1

Report no.: 13 1048 016 N

Guidelines: OECD Guideline No. 216, 2000

GLP: yes

Validity: valid

Executive Summary

The effects of FPB-acid on the nitrogen transforoma¢NOs-nitrogen production) was investigated in
an agricultural soil at two concentrations, nan@®312 mg/kg dry soil and 0.125 mg/kg dry soil (cor-
responding to 0.009 kg/ha and 0.094 kg/ha assuans@l depth of 5 cm and a soil density of

1.5 g/cnd). Soil samples were incubated at 18.7-21.1 °Clengtored in test vessels in the dark..NH
nitrogen, N@- and NQ-nitrogen were determined 0, 7, 14 and 28 days aftatment.

No adverse effects of the test item on nitrogenstfi@mation in soil were observed at both testad co

centrations after 28 days.

FPB acid has no significant long-term effect on nibgen transformation in soil at concentrations
of 0.012 mg/kg dry soil and 0.125 mg/kg dry soil ocresponding to 0.009 kg/ha and 0.094 kg/ha,

respectively.

A. MATERIALS

1. Test material:

I. MATERIALS AND METHODS

Test item: Beta-cyfluthrin-FPB acid
Description: White solid

Lot/Batch#: SES 10570-7-4

Purity 99.4 % (analysed)

2. Reference item:

Dinoterb (purity 98.0 % + 0.5 analysed)
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3. Test system:
Soil:
Source:

Water content of soil::
pH:

Total Org. C:

Clay (< 0.002 mm):

Silt (0.002-0.063 mm(ISO
11277) / (0.002-
0.050(USDA)):

1277) / 0.05-2.0 (USDA)):

4. Environmental conditions:
Temperature:

pH:

Water content:

[llumination

B. STUDY DESIGN AND METHODS

1. Experimental treatments

Agriculturally utilised soll
Wassergut Canitz, field “Schlag 34/3", Saxony,
Germany
8.77 g/100 g soil d.w.
6.7
1.98 %
10.1 % (1SO 11277) / 10.1 % (WSD
36.9 % (ISO 11277) /
35.6 % (USDA)

53.1 % (ISO 11277) /
54.3 % (USDA)

18.7-21.1 °C
6.5-6.6

46.52-48.50 % of WHC
Darkness

For the investigation of potential effects of thettitem beta-cyfluthrin-FPB acid, nitrogen tramsfo
mation (NQ-nitrogen production) of test item treated soil wampared with a non-treated control
soil. Per each replicate, 200 g soil d.w. pervessel was weighed. The soil was mixed with

0.5 % (i.e. 1.0 g/200 g soil d.w.) lucerne meaé (@IN ratio of the lucerne meal was 13.2/1). One
additional soil sample (without lucerne meal) wasdifor determination of the initial NHN- and

NOs- N-content. The N&®N content was 1.55 mg/100 g soil d.w.. The teshitvas mixed with

quartz meal and the obtained mixture was subselguaixed with the soil. Two test rates of beta-
cyfluthrin-FPB acid were applied: 0.012 mg testritieg dry soil (corresponding to an application rate
of 0.009 kg test item/ha) and 0.125 mg test itendiiygsoil (corresponding to an application rate of
0.094 kg test item/ha). Water was added to theta@ithieve a water content of approximately 45 %
of WHC. The water content of the soil in each testsel was determined at test start (after applica-
tion) and adjusted once a week to the requirederang0-50 % of WHC. Soil samples were incubat-
ed at 18.7-21.1 °C, while stored in test vessetherdark.

Although not required in the method protocol, teference item Dinoterb was tested in a separate
study (R 13 10 48 001 N) at concentrations of 830 and 27.0 mg/kg.

2. Observations

Soil samples (10 g soil d.w. per replicate) weketaat intervals of 3 hours, 7, 14 and 28 days afte
application and the Ni-N, NOs-N and NQ-N content were determined. For extraction, 50 niM 1

KClI solution (10 g soil d.w. with 50 mL KCI solutip and a rotator (150 rpm) were used. The extrac-
tion duration was 60 minutes. The mixtures werdrdeged and stored deep-frozen prior to analysis
at minus 20 + 5 °C. The analysis was performediwitime week after day 28. The pHvalues of the
soil were measured at test start (after applicaton at the sampling on day 28, respectively.

3. Statistical calculations

Mean values per treatment, standard deviationcaefficients of variation were calculated.
A statistical evaluation of the test results waggrened by means of a 2-sided Student-t-test (éor h
mogeneous variances at 5 % significance levelRasided Welch-t-test (for inhomogeneous vari-

ances at 5 % significance level).

[I. RESULTS AND DISCUSSION

A. FINDINGS AND OBSERVATIONS

The validity criterion according to guideline OEQ@ID6 requires a variation of less than £15 % be-
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tween replicate control samples for nitrogen transformation. The coefficients of variation in the control
group of the nitrogen test were maximum 3.2 % and thus fulfilled the demanded range.

Results of the nitrogen transformation test are summarised in the table below. The limits of quantifica-
tion for nitrogen and ammonium were 0.05 mg/100 g soil d.w. and 0.06 mg/100 g soil d.w., respec-
tively.

Table B.9.5-1: Effects on nitrogen transformation in soil after treatment with the test item

Time Control 0.012 mg test item/kg soil dry |  0.125 mg test item/kg soll
Interval weight dry weight
(days) equivalent to 0.009 kg test equivalent to 0.094 kg test
item/ha item/ha
Nitrate-N» Nitrate-N» % difference | Nitrate-N» | % difference
to control to control
0-7 3.06 £+ 0.01 2.97+0.11 -2\8 2.71+0.37 -11.4%
7-14 1.30+0.20 1.62+0.18 249 1.41 +0.33 + 8.8¢
14-28 1.30 +0.14 0.91 +0.12 -1174 0.98+0.11 -4.6¢

The calculations were performed with unrounded values

1) Rate: Nitrate-N in mg/kg soil dry weight/time interval/day, mean of 3 replicates and standard deviation

nw No statistically significant difference to the control (Welch-t-test for inhomogeneous variances, 2-sil€&) p
ns No statistically significant difference to the control (Student-t-test for homogeneous variances, 2-<<d@fdl) p

The reference item caused a stimulation of nitrogen transformation of 17.6 %, 33.7 %, and 42.6 % at
6.8, 16.0 and 27.0 mg Dinoterb per kg soil d.w., respectively, 28 days after application.

[ll. CONCLUSION

The study was performed in a field soil at concentrations up to 0.125 mg test item/ kg soil d.w.,
equivalent to 0.094 kg test item/ha. The test item caused no adverse effects (difference to control
< 25 %) on the soil nitrogen transformation (measured as NN production) 28 days after ap-
plication.

KIIA 8.10.1/04

Author: Schulz, L.

Title: Beta-Cyfluthrin-permethric acid (BCS-AA53389) — Effects
on the activity of soil microflora (Nitrogen transformation
test)

Date: 21.05.2013b

Doc ID: M-454538-01-1

Report no.: 131048 017 N

Guidelines: OECD Guideline No. 216, 2000

GLP: yes

Validity: valid

Executive Summary

Nitrogen transformation (N&nitrogen production) was compared of test item treated soil with a non-
treated control soil. Three replicates were applied for the control and both test item treatments, namely
0.011 mg test item/kg dry soil (corresponding to an application rate of 0.008 kg test item/ha) and 0.112
mgtest item/kg dry soil (corresponding to an application rate of 0.084 kg test item/ha). Test concentra-
tionsrelated to a soil depth of 5 cm and a soil density of 1.5 g/cm3. Soil samples were incubated at
18.7-21.1 °C, while stored in test vessels in the dark-mNtbgen, NG- and NO-nitrogen were de-
termined 0, 7, 14 and 28 days after treatment.

No adverse effects of the test item on nitrogen transformation in soil were observed at both tested con-
centrations after 28 days.

Therefore it is concluded that permethric acid has no significant long term effecton nitrogen
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transformation in soil at concentrations of 0.011 rg/kg dry soil and 0.112 mg/kg dry soil, corre-
sponding to 0.008 kg test item/ha and 0.084 kg tastm/ha, respectively.

I. MATERIALS AND METHODS
A. MATERIALS

1. Test material;

Test item: Beta-cyfluthrin-permethric acid
Description: White solid
Lot/Batch#: SES 10129-2-2
Purity 99.6 % (analysed)
2. Reference item: Dinoterb (purity 98.0 % + 0.5 analysed)
3. Test system:
Sail: Agriculturally utilised soll
Source: Wassergut Canitz, field “Schlag 34/3", Saxony,
Germany
Water content of soil:: 8.77 g/100 g soil d.w.
pH: 6.7
Total Org. C: 1.98 %
Clay (< 0.002 mm): 10.1 % (1SO 11277) / 10.1 % (USD
Silt (0.002-0.063 mm(ISO 36.9 % (ISO 11277) /
11277) / (0.002- 35.6 % (USDA)
0.050(USDA)):
1277) /1 0.05-2.0 (USDA)): 53.1 % (ISO 11277) /
54.3 % (USDA)
4. Environmental conditions:
Temperature: 18.7-21.1 °C
pH: 6.4-6.5
Water content: 46.05-48.27 % of WHC
lllumination Darkness

B: STUDY DESIGN AND METHODS

1. Experimental treatments

For the investigation of potential effects of teettitem Permethric acid (DCVA), nitrogen transfor-
mation (NQ-nitrogen production) of test item treated soil wampared with a non-treated control
soil. Per each replicate, 200 g soil d.w. pervessel was weighed. The soil was mixed with 0.5 %
(i.e. 1.0 g/200 g soil d.w.) lucerne meal (the €ano of the lucerne meal was 13.2/1). One addition
soil sample (without lucerne meal) was used foewheination of the initial N&N- and NQ- N-

content. The N@N content was 1.55 mg/100 g soil d.w.. The teshitvas mixed with quartz meal
and the obtained mixture was subsequently mixek thi¢ soil. Two test rates of permethric acid were
applied: 0.011 mg test item/kg dry soil (correspngdo an application rate of 0.008 kg test iteri/ha
and 0.112 mg test item/kg dry soil (correspondmngrt application rate of 0.084 kg test item/ha)- Wa
ter was added to the soil to achieve a water cowfapproximately 45 % of WHC. The water content
of the soil in each test vessel was determinedsatstart (after application) and adjusted onceakw

to the required range of 40-50 % of WHC. Soil saeaplerincubated at 18.7-21.1 °C, while stored in
test vessels in the dark.

Although not required in the method protocol, teference item Dinoterb was tested in a separate
study (R 13 10 48 001 N) at concentrations of 830 and 27.0 mg/kg.

2. Observations
Soil samples (10 g soil d.w. per replicate) weketaat intervals of 3 hours, 7, 14 and 28 days afte
application and the Ni-N, NOs-N and NQ-N content were determined. For extraction, 50 niM 1
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KCI solution (10 g soil d.w. with 50 mL KCI solution) and a rotator (150 rpm) were used. The extrac-
tion duration was 60 minutes. The mixtures were centrifuged and stored deep-frozen prior to analysis
at minus 20 + 5°C. The pH-values of the soil were measured at test start (after application) and at the
sampling on day 28, respectively.

3. Statistical calculations

Mean values per treatment, standard deviations and coefficients of variation were calculated.

A statistical evaluation of the test results was performed by means of a 2-sided Student-t-test for ho-
mogeneous variances at 5 % significance level.

[I. RESULTS AND DISCUSSION

A. FINDINGS AND OBSERVATIONS

The validity criterion according to guideline OECD 216 requires a variation of less than 15 % be-
tween replicate control samples for nitrogen transformation. The coefficients of variation in the control
group of the nitrogen test were maximum 4.3 % and thus fulfilled the demanded range.

Results of the nitrogen transformation test are summarised in the table below. The limits of quantifica-
tion for nitrogen and ammonium were 0.05 mg/100 g soil d.w. and 0.06 mg/100 g soil d.w., respec-
tively.

Table B.9.5-2: Effects on nitrogen transformation in soil after treatment with the test item

Time Control 0.012 mg test item/kg soil dry |  0.125 mg test item/kg soll
Interval weight dry weight
(days) equivalent to 0.009 kg test equivalent to 0.094 kg test
item/ha item/ha
Nitrate-N» Nitrate-N» % difference Nitrate-N» | % difference
to control to control
0-7 3.09 £ 0.28 3.26 £ 0.52 -8.2 3.14+0.26 +1.98
7-14 1.77 £ 0.48 1.78+0.12 +0'5 1.64 +0.50 -7.8¢
14-28 1.13+0.22 1.05+0.18 -7"0 1.15+0.09 +1.7¢

The calculations were performed with unrounded values

1) Rate: Nitrate-N in mg/kg soil dry weight/time interval/day, mean of 3 replicates and standard deviation

ns = No statistically significant difference to the control (Student-t-test for homogeneous variances, 2ssided, p
0.05)

The reference item caused a stimulation of nitrogen transformation of 17.6 %, 33.7 %, and 42.6 % at
6.8, 16.0 and 27.0 mg Dinoterb per kg soil d.w., respectively, 28 days after application.

[ll. CONCLUSION

The study was performed with DCVA in a field soil at concentrations up to 0.112 mg test item/
kg soil d.w., equivalent to 0.084 kg test item/ha. The test item caused no adverse effects (differ-
ence to control < 25 %) on the soil nitrogen transformation (measured as NI production) 28
days after application.

B.9.6 Effects on terrestrial non-target higher plants

Although beta-cyfluthrin is not an herbicide, a limit test to investigate possible effects on vegetative
vigor and seedling emergence was performed with the representative formulation Bulldock 25 EC
(please refer to Volume_3CP_Bulldock EC 25_B-9.12)

B.9.6.1 Summary of screening data

No screening data with the active substance were submitted. Studies are not required
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B.9.6.2 Testing on non-target plants

Although beta-cyfluthrin is not an herbicide, ailitest to investigate possible effects on vegeati
vigor and seedling emergence was performed withegpeesentative formulation Bulldock 25 EC
(please refer to Volume_3CP_Bulldock EC 25 B-9.12)

B.9.7 Effects on other terrestrial organisms (flora and &una)

Tests on other non-target species are not regbyrdtegulation 1107/2009.

B.9.8 Effects on biological methods for sewage treatment

A summary of the available studies with activatedige (according to OECD 209) is below.

Table B.9.8-1: Effects of beta-cyfluthrin and cyflahrin on biological methods of sewage treatment

Test substance Test organism Endpoint Reference
Test type [mg/L]

beta-Cyfluthrin activated sludge 30 min EGo CA 8.8/01

(Bulldock) (domestic) >10000 485 A/94
Caspers and Mueller,
1994a
M-053009-01-2
R-34706

Cyfluthrin activated sludge 30 min EGo CA 8.8/02

(domestic) >10000 478 A/94

Caspers and Mueller,
1994b
M-021811-01-1
R-19149

KIIA 8.15/01

Author: Caspers, N.; Mueller, G.

Title: Studies on the ecological behaviour of Bulldock

Date: 1994

Doc ID: M-053009-01-2

Report no.: 485 A/94

Guidelines: ISO 8192 and Official Gazettof EG L 133 Part C: Biological degradabil

Examination of the respiratory inhibition (largelgrresponds to the test
method OECD 209)

GLP: yes
Validity: valid

Deviations: as the test method largely corresponds to the @ECD 209 guideline and no effects
on activated sludge were observed in the highesst date, the study is considered valid for Annex |
Renewal.

Test material: Beta-cyfluthrin technical, purity: 98.6 %, batch 380 466 003

Results: Test duration was 30 min and concentrations of 1000 and 10000 mg/L were used. Based
on the results of the measurement, a concentrati®@000 mg beta-cyfluthrin/L causes an 18.3 %
inhibition of the respiration of activated sluddée EGo for the acute toxicity to bacteria was >
10000 mg/L
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KIIA 8.15/02

Author: Caspers, N.; Mueller, G.

Title: Studies on the ecological behaviour of Cyfluthrin

Date: 1994

Doc ID: M-021811-01-1

Report no.: 478 AI94

Guidelines: ISO 8192 and Official Gazette of EG L 133 Part @l&yical degradability
Examination of
the respiratory inhibition (largely correspondstie test method OECD 2(9)

GLP: yes

Validity: valid

Deviations: as the test method largely corresponds to the @u@ECD 209 guideline and no effects
on activated sludge were observed in the highest date, the study is considered valid for Annex |
Renewal.

Test material: Cyfluthrin technical, purity: 96.5 %, batch no. 3888 010

Results:Based on the results of the measurement, a coatientof 10000 mg cyfluthrin/L causes an
11.2 % inhibition of the respiration of activatdddge. The EG for the acute toxicity to bacteria was
> 10000 mg/L

B.9.9 Monitoring data

Monitoring data are not submitted and required.

B.9.10 Biological activity of metabolites potentially occuring in groundwater

Soil metabolites of beta-cyfluthrin do not leactoiground water.

B.9.11 References relied on

Literature research:

Search methods

A systematic literature search has been conduntdtkicontext of the Annex | renewal of the active
substance beta-cyfluthrin.

The present literature search covers the periad frdanuary 2004 to 11 November 2013.

In total over 2020 titles pertaining to beta-cyflin, cyfluthrin, the diastereomers and the metisdol
were reviewed for their relevance and side-effeathuman health, the environment and non-target
species. Duplicates found in several databasesnesre@ved using the Chemical Abstract database as
reference i.e., if the publication was already fbimChemical Abstract database it was considered a
duplicate in the others.

Databases used for literature search
The search was conducted in the following databases

Database Date of last database update
Agricola 2013-11-05

Biosis 2013-11-06

CABA 2013-11-06
Chemical Abstracts (CAS SciFinder) 2013-11-08
Derwent Drug File (DRUGU) 2013-11-07
EMBASE 2013-11-08
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Esbiobase 2013-11-04
IPA 2013-11-04
FSTA 2013-11-04
Medline 2013-11-09
Pascal 2013-11-04
PQSciTech (LIFESCI) 2013-10-18
Registry 2013-11-08
Scisearch 2013-11-04
Toxcenter 2013-11-05
Ulidat 2013-08-14
Number of records retrieved for the relevante subtace(s) per database
Database Date of last Parent metabolite metabolite metabolite metabolite
database up- | compound 4-Fluoro-3- 4-Fluoro-3- 4-Fluoro-3- Permethric
date phenoxy- phenoxy- phenoxybenzyl | acid (DCVA)
benzoic acid benzalde- alcohol
hyde
Chemical 2013-11-08 1472 42 32 - 17
Abstracts
(Scifinder)
AGRICOLA 2013-11-05 28 - - - 1
BIOSYS 2013-11-06 121 1 1 - 1
CABA 2013-11-06 221 1 - - 1
Derwent Drug 2013-11-07 - - - - -
File (DRU-
GU)
EMBASE 2013-11-04 75 - 1 1 3
ESBIOBASE 2013-11-04 5 - - - -
IPA 2013-11-04 - -
FSTA 2013-11-04 4 - - - -
Medline 2013-11-09 20 2 - - 5
Pascal 2013-11-04 1 - - - -
PQSCITECH 2013-10-18 20 - - - -
(LIFESCI)
SCISEARCH 2013-11-04 51 - - - 2
Toxcenter 2013-11-05 - - - -
Ulidat 2013-08-14 2 - - -
Total number 2020 46 34 1 30

Results of the study selection process

TheTier 1 search resulted in 2020 literature referenceshi@iparent compound and 111 references
also cover one or more of its metabolites, aftglidates removal.
The titles identified in the Tier 1 review werether evaluated to determine the relevance for human
health effects, environmental fate and behaviodreamrotoxicological impactTier 2). The output was
grouped and manually screened by experts in theectse area.
It was concluded that 159 of the references (pex@ewed and excluding patents) published over the
past 10 years could be relevant for human hedldctst fate and behavior of beta-cyfluthrin in the
environmental and ecotoxicology. These 159 pubitioatwere further reviewed in detail (full-text)

for relevance and 69 dismissed as non-relevant hikeassessment. The remaining 90 peer-reviewed
texts or conference procedures, for which full teas available, are listed in this section.
No relevant publication was found covering ecotobigy.

Results' of the study selection process*, for each data regement or group of data require-

ments Data requirement(s) captured in the search

n

Total number osBummary recordeetrieved after

2131(*)
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all* searches of peer-reviewed literature (excl
ing duplicates)

Number ofsummary recordexcluded from the
search results after rapid assessment for rele-
vance

1972

Total number ofull-text documentassessed in
detail

159

Number ofstudiesexcluded from further consid
eration after detailed assessment for relevance
full-text publication

69

Number ofstudiesnot excluded for relevance
after detailed assessment (i.e. relevant studies
studies of unclear relevance)

90

Number ofstudiesincluded in the dossier

Number of studies excluded for which a justifig
tion is provided

85

IResults refer to all sections of the RAR.

The literature research concerning effects to amahispecies was repeated by the notifier. Results

are presented in section B.9.1.4.

Moreover, one published study that has been exdlbgehe notifier was used by the RMS to assess
the toxicity of the different isomers to aquatigentebrates (Liu et al. 2005).Another study exctiide
by the notifier was used to determine the acuteityxof beta-cyfluthrin to birds. Please refer to

B.9.1.1.1 (KIIA8.1.1./13).

In regard to issues of ecotoxicological effectfumher studies were considered to be relevant.
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Annex point / Author(s) Year |[Title Vertebrate |Data Justification Owner
reference number Sourcewhere different from company) study protection | if data

Company name, Report No., Date, GLP stathiserdevant), | Y/N claimed protection is

published or not Y/N claimed

KIIA8.1.1/01 = 1994 | FCR 4545 (technical grade): Acute oral toxicity to bobwhité N Bayer Crop-
ﬁuail Science

Bayer CropScience,

Report No.: VB-027,

Edition Number: M-025760-01-1
Date: 1994-10-26

GLP/GEP: yes, unpublished
KIIA 8.1.1/02 ] 1985 | FCR 4545 Bird toxicity oral / Japanese quail (Coturnix [Y N Bayer Crop-

coturnix 'aﬁonicai Science

Bayer CropScience,

Report No.: VW-106,

Edition Number: M-053473-01-2
Date: 1985-04-22

GLP/GEP: no, unpublished

1983 | Acute oral LD50 of technical Cgluthrin to bobwhite quail| Y N Bayer Crop-
Science

Bayer CropScience,

Report No.: 426,

Edition Number: M-008638-01-1
EPA MRID No.: 00131498
Date: 1983-08-15

GLP/GEP: no, unpublished

KIIA 8.1.1/03
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Annex point / Author(s) Year |[Title Vertebrate |Data Justification Owner
reference number Sourcewhere different from company) study protection | if data
Company name, Report No., Date, GLP stathiserdevant), | Y/N claimed protection is
published or not Y/N claimed
KIIA 8.1.1/04 ﬁ 1985 | Acute oral toxicity (LD50) study with FCR 1272 (c.n. Y N Bayer Crop-
Cyfluthrin) vehicle: Cremophor EL 2percent in distilled Science

water in the hen

Bayer CropScience,

Report No.: R3621,

Edition Number: M-039456-01-1
Date: 1985-12-31

GLP/GEP: yes, unpublished

KIIA 8.1.1/05 T 1985 | Acute oral toxicity (LD50) study with FCR 1272 (c.n. Y N Bayer Crop-
Cyfluthrin) vehicle: PEG 400 in the hen Science
]

Bayer CropScience,

Report No.: R3622,

Edition Number: M-039453-01-1
Date: 1985-12-31

GLP/GEP: yes, unpublished
KIIA 8.1.1/06 I 1979 | Toxcité par voie orale pour les oiseaux/canari (Serinus daviar- N Bayer Crop-

|usi Science

Bayer CropScience,

Report No.: VK 137,

Edition Number: M-030280-01-2
Date: 1979-02-22

GLP/GEP: no, unpublished
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Annex point /
reference number

KIIA 8.1.1 /08

KIIA 8.1.1/09

Author(s)

Year

Title

Sourcewhere different from company)

Company name, Report No., Date, GLP statbise relevant),
published or not

canariusi

Bayer CropScience,

Report No.: VK-253,

Edition Number: M-030284-01-1
Date: 1985-04-22

GLP/GEP: no, unpublished

Vertebrate
study
Y/N

Data
protection
claimed
Y/IN

Justification
if data
protection is
claimed

Owner

KIIA 8.1.1/07 ﬁ 1985 | FCR 1272 - Vogeltoxizitaet oral / Kanarienvogel (Serinug Y N Bayer Crop-

Science

1985

FCR 4545 techn. - Study for acute oral toxicity to the chi

iiallus domesticusi

Bayer CropScience,

Report No.: 13689,

Edition Number: M-064864-01-1
EPA MRID No.: 41244116
Date: 1985-08-06

GLP/GEP: no, unpublished

cken

Bayer Crop-
Science

1980

FCR 1272 - Acute oral toxicity to quails

Bayer CropScience,

Report No.: V-80518,

Edition Number: M-030215-01-3
EPA MRID No.: 00143142
Date: 1980-05-29

GLP/GEP: no, unpublished

Bayer Crop-
Science
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Annex point /
reference number

KIIA 8.1.1/10

Author(s)

Year

2012

Title

Sourcewhere different from company)

Company name, Report No., Date, GLP statbise relevant),
published or not

Toxicity of Cyfluthrin technical during an acute oral

LD50 with the canai iSerinus canariai

BCS,

Report No.: EBBDL009,

Edition Number: M-442786-01-1
EPA MRID No.: 49020801
Date: 2012-12-03

GLP/GEP: yes, unpublished

Vertebrate
study
Y/N

Data
protection
claimed
Y/IN

Justification
if data
protection is
claimed

data not submit-
ted on EU Level

Owner

BCS-Irvita

KIIA8.1.1/11

Addy-Orduna,L.;
Zaccagnini, M-E.;
Canavelli, S.B.;
Mineau; P.

2011

Formulated Beta-cyfluthrin Shows Wide Divergence in
Toxicity among Bird Species

J. Toxicol., pp. 803451, 10 pp

published

LIT

KIIA 8.1.2/01

1983

Acute dietari LC50 of Ciﬂuthrin technical to bobwhite qu

Bayer CropScience,

Report No.: 428,

Edition Number: M-008664-01-1
Date: 1983-08-18

GLP/GEP: no, unpublished

afl

Bayer Crop-
Science

KIIA 8.1.2/02

1983

Acute dietari LC50 of Ciﬂuthrin technical to mallard duc

Bayer CropScience,

Report No.: 83-175-02,

Edition Number: M-030228-01-2
EPA MRID No.: 00131500
Date: 1983-08-11

GLP/GEP: no, unpublished

Ke

Bayer Crop-
Science
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Annex point /
reference number

KIIA8.1.4/02

KIIA8.1.4/03

Author(s)

Year

Title

Sourcewhere different from company)

Company name, Report No., Date, GLP statbise relevant),
published or not

reﬁroduction

Bayer CropScience,

Report No.: 509,

Edition Number: M-030219-01-1
EPA MRID No.: 00145330
Date: 1984-08-09

GLP/GEP: yes, unpublished

Vertebrate
study
Y/N

Data
protection
claimed
Y/IN

Justification
if data
protection is
claimed

Owner

KIIA8.1.4/01 ﬁ 1984 | Effect of Cyfluthrin (Baythroid technical) on bobwhite QU;IY N Bayer Crop-

Science

1985

Effects of Cyfluthrin (Baythroid technical) on bobwhite q

eiﬁshens

Bayer CropScience,

Report No.: 654,

Edition Number: M-030225-01-1
EPA MRID No.: 00152829
Date: 1985-08-07

GLP/GEP: yes, unpublished

el

Bayer Crop-
Science

1984

Effects of Cyfluthrin (technical Baythroid) on mallard dug

reiroduction

Bayer CropScience,

Report No.: 508,

Edition Number: M-008671-01-1
EPA MRID No.: 00145331
Date: 1984-08-09

KY

GLP/GEP: yes, unpublished

Bayer Crop-
Science
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Annex point /
reference number

Author(s)

Year

Title
Sourcewhere different from company)

Company name, Report No., Date, GLP statbise relevant),
published or not

with the mallard iAnas Elatirhinchosi

Bayer CropScience,

Report No.: 740,

Edition Number: M-030269-01-1
EPA MRID No.: 00158782
Date: 1986-04-10

GLP/GEP: yes, unpublished

Vertebrate
study
Y/N

Data
protection
claimed
Y/IN

Justification
if data
protection is
claimed

Owner

KIIA 8.1.4/04 ﬁ 1986 | Baythroid Technical: A one-generation reproduction studyy N Bayer Crop-

Science

KIIA 8.1.4/05

1990

Baythroid technical. A one-generation reproduction stud

with the mallard iAnas Elatirhinchosi

Bayer CropScience,

Report No.: 100359,

Edition Number: M-030237-01-1
Date: 1990-09-20

GLP/GEP: yes, unpublished

Bayer Crop-
Science

KIIA 8.1.4/06

unkown

un-
kown

A chronic study with Mallard duck:
[http://www.epa.gov/esppl/litstatus/effects/redleg frog/201]
yfluthrin/assessment.pdf]

3/C

still required

Klil 8.1.4.

Puglis, H.J.; Boon
M.D.

2011

Effects of Technical-Grade Active Ingredient vs. Comme
Formulation of Seven Pesticides in the Presence or Abse
of UV Radiation on Survival of Green Frog Tadpoles
Arch.Environ. Contam. Toxicol., Volume 60, Issue 1, Pag
145-155

rcal
nce

published

LIT
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Annex point /
reference number

KIIA 8.13

Author(s)

Bomann, W.

KIlA8.2.1/01

Year

2014

Title

Sourcewhere different from company)

Company name, Report No., Date, GLP statbise relevant),
published or not

Beta-cyfluthrin - Derivation of the relevant endpoint for
use in the

mammalian reproductive risk assessment for ecotoxicolo
gy - Expert evaluation

Toxconsult LLC

Irvita Plant Protection,

Report No.: R-34692,

Edition Number: M-483094-01-1

Date: 2014-03-27

GLP/GEP: no, unpublished

Vertebrate
study
Y/N

Y

Data
protection
claimed
Y/IN

Y

Justification
if data
protection is
claimed

Higher Tier As-
sessment

Owner

Irvita Plant
Protection

KIIA8.2.1/02

1988

The acute toxicity of FCR 4545 technical to rainbow trou

iSaImo iairdneri, Richardsoni in a flow-through test

Bayer CropScience,

Report No.: FF-207,

Edition Number: M-056119-01-2
EPA MRID No.: 45426703
Date: 1988-06-20

GLP/GEP: yes, unpublished

Ly

Bayer Crop-
Science

1994

Acute toxicity of FCR 4545 technical to rainbow trout (Of

corhinchus mikissi under flow-throuih conditions

Bayer CropScience,

Report No.: 103231

Edition Number: M-056053-01-1
EPA MRID No.: 45375002
Date: 1994-08-24

nyY

GLP/GEP: yes, unpublished

Bayer Crop-
Science
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Annex point /
reference number

KIIA8.2.1/04

KIIA8.2.1/05

KIIA8.2.1/06

Author(s)

Year

Title

Sourcewhere different from company)

Company name, Report No., Date, GLP statbise relevant),
published or not

macrochirusi under flow-throuih conditions

Bayer CropScience,

Report No.: 103232, ,

Edition Number: M-056058-01-1
EPA MRID No.: 45375003
Date: 1994-08-24

GLP/GEP: yes, unpublished

Vertebrate
study
Y/N

Data
protection
claimed
Y/IN

Justification
if data
protection is
claimed

Owner

KI1A8.2.1/03 ﬁ 1994 | Acute toxicity of FCR 4545 technical to bluegill (Lepomig Y Y Bayer Crop-

Science

1988

The acute toxicity of FCR 4545 technical to golden orfe
Leuciscus idus melanotus) in a flow-through test

Bayer CropScience,

Report No.: FO-1011,

Edition Number: M-056152-01-2
Date: 1988-05-31

GLP/GEP: yes, unpublished

Bayer Crop-
Science

1984

Acute toxicity of Dichlorovinylcarboxylic acid to rainbow
trout

|
Report No.: 515,

Edition Number: M-034724-01-1

EPA MRID No.: 00158557

Date: 1984-09-07

GLP/GEP: yes, unpublished

Bayer Crop-
Science

1984

Acute toxicity of Fluorphenoxybenzaldehyde to Rainbow|
trout

|
Report No.: 502,

Edition Number: M-034806-01-1

EPA MRID No.: 00158554

Date: 1984-08-03

GLP/GEP: yes, unpublished

Bayer Crop-
Science
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Annex point / Author(s) Year |[Title Vertebrate |Data Justification Owner
reference number Sourcewhere different from company) study protection | if data
Company name, Report No., Date, GLP stathiserdevant), | Y/N claimed protection is
published or not Y/N claimed
KIIA8.2.1/07 Beta Cyfluthrin: Acute toxicity to rainbow trout to identify most Irvita Plant
sensitive fish Protection
species for higher
BCS-Irvita, tier microsm
Report No.: IRV 0134/053835, study
Edition Number: M-481575-01-1
Date: 2006-03-10
GLP/GEP: yes, unpublished
KIIA 8.2.1/08 ] 2006 | Beta Cyfluthrin: Acute toxicity to three-spined stickle- Y Y to identify most Irvita Plant
back sensitive fish Protection
F species for higher
tier microsm
BCS-Irvita, study
Report No.: IRV 0123/053833,
Edition Number: M-481578-01-1
Date: 2006-03-10
GLP/GEP: yes, unpublished
KIIA 8.2.1/09 ] 2006 | Beta Cyfluthrin: Acute toxicity to roach Y Y to identify most Irvita Plant
sensitive fish Protection
species for higher
BCS-Irvita, tier microsm
Report No.: IRV 0124/053834, study
Edition Number: M-481577-01-1
Date: 2006-03-10
GLP/GEP: yes, unpublished
KIIA 8.2.1/10 ] 2006 | Beta Cyfluthrin: Acute toxicity to fathead minnow Y Y to identify most Irvita Plant
# sensitive fish | Protection
species for higher
BCS-Irvita, tier microsm
Report No.: IRV 0121/053831, study
Edition Number: M-481564-01-1
Date: 2006-03-10
GLP/GEP: yes, unpublished
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Annex point / Author(s) Year |[Title Vertebrate |Data Justification Owner
reference number Sourcewhere different from company) study protection | if data
Company name, Report No., Date, GLP stathiserdevant), | Y/N claimed protection is
published or not Y/N claimed
KIIA 8.2.1/11 Beta-cyfluthrin: Acute toxicity to bluegill sunfish to identify most Irvita Plant
# sensitive fish | Protection
species for higher
Irvita Plant Protection, tier microsm
Report No.: IRV 0122/053832, study
Edition Number: M-482362-01-1
Date: 2006-03-10
GLP/GEP: yes, unpublished
KIIA 8.2.1/12 ] 2006 | Beta Cyfluthrin: Acute toxicity to common car Y Y to identify most Irvita Plant
# sensitive fish | Protection
species for higher
Irvita Plant Protection, tier microsm
Report No.: IRV 0120/053830, study
Edition Number: M-482363-01-1
Date: 2006-03-10
GLP/GEP: yes, unpublished
KIIA 8.2.1/13 ] 2010 | Acute toxicity of beta-Cyfluthrin FPB-acid (tech.) to fish |Y Y to complete the | BCS-Irvita
(Oncorhynchus mykiss) under static conditions risk assessment
BCS-Irvita, for aquatic or-
Report No.: EBFRL003, ganisms
Edition Number: M-364414-01-1
Date: 2010-02-23
GLP/GEP: yes, unpublished
Kl 8.2.2./ Grace, 2009 | Epimerisation of cypermethrin sterecisomers in alcohols| N N LIT
Kll 8.3.2 Nillos Mae, Journal of agricultural and food chemistry 57 (15): 6938-43.
Qin Sujie, doi:10.1021/jf900921g
Larive Cynthia, Published
Schlenk Daniel,
Gan Jay.
Kl 8.2.2./ Perschke, H.; 1992 | Chemical isomerisation of deltamethrin in alcohols. N N LIT
Kll 8.3.2 Hussain, M. J. Agric. Food Chem. 1992, 40, 686—690.
Published
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Annex point /
reference number

KIIA 8.2.1/14;
KIIA 8.3.1.1/06;
KIIA 8.4/02

Author(s)

Hill, I. R.

Year

1989

Title

Sourcewhere different from company)

Company name, Report No., Date, GLP statbise relevant),
published or not

Aquatic organisms and pyrethroids
Publisher:Society of Chemical Industry,
Location:Great Britain,
Journal:Pesticide Science,

Volume:27,

Pages:429-457,

Year:1990,

Report No.: Lit. 6002,

Edition Number: M-090574-01-1
GLP/GEP: n.a., published

Vertebrate
study
Y/N

N

Data
protection
claimed
Y/IN

N

Justification
if data
protection is
claimed

Owner

public litera-
ture

KIIA 8.2.4

1985

Toxicity of Cyfluthrin (Baythroid) technical to early life

staies of rainbow trout

Bayer CropScience,

Report No.: 683,

Edition Number: M-008695-01-1

EPA MRID No.: 00155898, 40359002
Date: 1985-10-24

GLP/GEP: yes, unpublished

Bayer Crop-
Science

KIIA 8.2.5

1990

Full life-cycle toxicity of 14C-Cyfluthrin (Baythroid) to the
fathead minnow (pimephales promelas) under flow-throu
conditions

Bayer CropScience,

Report No.: 100097,

Edition Number: M-022913-02-1
EPA MRID No.: 41450401
Date: 1990-04-02

GLP/GEP: yes, unpublished

hh

Bayer Crop-
Science
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Annex point /
reference number

Author(s)

__ 0§

KIIA 8.2.6.1/02

Year

Title

Sourcewhere different from company)

Company name, Report No., Date, GLP statbise relevant),
published or not

fish

Bayer CropScience,

Report No.: 455,

Edition Number: M-024032-01-1

EPA MRID No.: 00137547, 00143143
Date: 1984-01-12

GLP/GEP: no, unpublished

Vertebrate
study
Y/N

Data
protection
claimed
Y/IN

Justification
if data
protection is
claimed

Owner

KIIA 8.2.6.1/01 ﬁ 1984 | Bioconcentration of Cyfluthrin (Baythroid) by bluegill sun-Y N Bayer Crop-

Science

2014

[Fluorophenyl-14C]beta-Cyfluthrin: Bioconcentration
test in the bluegill sunfish (Lepomis Macrochirus) under

row—throuih conditions

BCS-Irvita,

Report No.: D78913,

Edition Number: M-481021-01-1
Date: 2014-03-03

GLP/GEP: yes, unpublished

requested by the
Rapporteur, ex-

isting study with

deficiencies

BCS-Irvita

Kl 8.3.1

Liu, W.,
Gan, J.
Qin, S.

2005

Separation and aquatic toxicity of enantiomers of synthe
pyrethroid insecticides

Chirality, 17:127-133

published

Libs!

LIT

KIIA 8.3.1.1/01

Forbis, A. D.

1994

Acute toxicity of FCR 4545-1 (techn.) to Daphnia magnd
under flow through conditions
Miles Inc., Columbia, MO, USA
Bayer CropScience,

Report No.: 98515,

Edition Number: M-056226-01-1
EPA MRID No.: 45426701
Date: 1994-08-24

GLP/GEP: yes, unpublished

Bayer Crop-
Science
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Annex point / Author(s) Year |[Title Vertebrate |Data Justification Owner
reference number Sourcewhere different from company) study protection | if data
Company name, Report No., Date, GLP stathserdevant), | Y/N claimed protection is
published or not Y/N claimed
KIIA 8.3.1.1/02 Heimbach, F. 1988 | Acute toxicity of FCR 4545 (tegha water fleas N N Bayer Crop-
Bayer AG, Leverkusen, Germany Science
Bayer CropScience,
Report No.: HBF/DM 78,
Edition Number: M-056188-01-2
EPA MRID No.: 45426702
Date: 1988-01-22
GLP/GEP: yes, unpublished
KIIA 8.3.1.1/04 Forbis, A. D.; 1984 | Acute toxicity of DCVA to Daphnia magna N N Bayer Crop-
Burgess, D. ABC Laboratories, Inc., Columbia, MO, USA Science
BCS,
Report No.: 505,
Edition NumberM-034747-01-1
EPA MRID No.: 00158556
Date: 1984-06-25
GLP/GEP: yes, unpublished
KIIA 8.3.1.1/08, Heimbach, F. 1999 | Extended laboratory study orceffand recovery of a N N Bayer Crop-
KIIA 8.3.2.1/05 Daphnia magna population in a water-sediment systféen Science

Please refer to Vol
ume 3CP_Bulldock
EC 25 B-9 KIlIAL
10.2.6/01

application of 14C-Cyfluthrin EC 050 Xylol
Bayer AG, Leverkusen, Germany

Bayer CropScience,

Report No.: HBF/EDM 04,

Edition Number; M-041214-01-1

Date: 1999-06-07

GLP/GEP: yes, unpublished

...also filed: KCA 8.2.8 /05
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Annex point /
reference number

KIIA 8.3.1.1/05

Author(s)

Forbis, A. D;
Burgess, D.

Year

1984

Title

Sourcewhere different from company)

Company name, Report No., Date, GLP statbise relevant),
published or not

Acute toxicity of FPB ALD to Daphnia magna
ABC Laboratories, Inc., Columbia, MO, USA
BCS,

Report No.: 504,

Edition Number: M-034810-01-1

EPA MRID No.: 00158555, 00158556

Date: 1984-06-25

GLP/GEP: yes, unpublished

Vertebrate
study
Y/N

N

Data
protection
claimed
Y/IN

N

Justification
if data
protection is
claimed

Owner

Bayer Crop-
Science

KIIA 8.3.1.1/03

Kimmel, S.

2014

Beta-cyfluthrin: Aaite toxicity to Daphnia magna in a 48-
hour immobilisation test
Harlan Laboratories Ltd., Itingen, Switzerland
BCS-Irvita,
Report No.: D58707,
Edition Number: M-481046-01-1
Date: 2014-03-19
GLP/GEP: yes, unpublished

data not submit-
ted on EU level

BCS-Irvita

KIIA 8.2.4.8/07

Bruns, E.

2010

Acute toxicity of ba-Cyfluthrin FPB-acid (tech.) to the
waterflea Daphnia magna in a static laboratory tessys-
tem
BCS-Irvita,

Report No.: EBFRL002,

Edition Number: M-363182-01-1
Date: 2010-02-01

GLP/GEP: yes, unpublished

to complete the
risk assessment
for aquatic or-
ganisms

BCS-Irvita

KIIA 8.3.1.3/03

Surprenant, D. C.

1987

Acute toxicity of Baythréadmysid shrimp (Mysidopsis
bahia) under flow-through conditions
Springborn Laboratories, Inc., Wareham, MA, USA
Bayer CropScience,
Report No.: 808,
Edition Number: M-027941-01-1
EPA MRID No.: 40069501
Date: 1987-01-30

GLP/GEP: yes, unpublished

Bayer Crop-
Science
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Annex point / Author(s) Year |[Title Vertebrate |Data Justification Owner

reference number Sourcewhere different from company) study protection | if data
Company name, Report No., Date, GLP stathserdevant), | Y/N claimed protection is
published or not Y/N claimed

KIIA 8.3.1.3/01 Machado, M. W. 1994| Acute toxicitf FCR 4545 to the mysid shrimp (Mysidopsisl Y data not submitted Bayer Crop-
bahia) under flow-through conditions on EU Level Science
Springborn Laboratories, Inc., Wareham, MA, USA owner Bayer
Bayer CropScience, CropScience,
Report No.: 106797, license Irvita
Edition Number: M-056044-01-1 Plant Protec-
EPA MRID No.: 45426709 tion B.V.
Date: 1994-10-17
GLP/GEP: yes, unpublished

KIIA 8.3.1.3/02 Machado, M. W. 1994| Acute toxicity FCR 4545 to the mysid shrimp (MysidopsiNl Y data not submitted Bayer Crop-
bahia) under flow-through conditions on EU Level Science
Springborn Laboratories, Inc., Wareham, MA, USA owner Bayer
Bayer CropScience, CropScience,
Report No.: 106588, license Irvita
Edition Number: M-056064-01-1 Plant Protec-
EPA MRID No.: 45426704 tion B.V.
Date: 1994-07-19
GLP/GEP: yes, unpublished

KIIA 8.3.1.3/05; | Heimbach, F. 2000 | Comparative toxicity of 14C-Cttilin EC 050 to Gam- N N Bayer Crop-

KIIA 8.3.2.1/06 marus pulex in water and in a water sediment systeder Science

Please refer to Vol
ume 3CP_Bulldock
EC 25 B-9.3.2

/KINIIA1 10.2.6/01

static laboratory conditions

Bayer AG, Leverkusen, Germany
Bayer CropScience,

Report No.: HBF/SP 01-99,
Edition Number: M-020399-01-1
Date: 2000-01-21

GLP/GEP: yes, unpublished

...also filed: KCA 8.2.4.1 /03
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Annex point /
reference number

KIIA 8.3.1.3/04

Author(s)

Bradley, M. J.

Year

2013

Title

Sourcewhere different from company)

Company name, Report No., Date, GLP statbise relevant),
published or not

Cyfluthrin - Acute toxicity to freshwater amphipods (Hy-
alella azteca) under flow-through conditions
Smithers Viscient, Wareham, MA, USA
TF- Pyrethroid,
Report No.: 13656.6168,
Edition Number: M-458228-01-1
EPA MRID No.: 49171201
Date: 2013-06-24
GLP/GEP: yes, unpublished

Vertebrate
study
Y/N

N

Data
protection
claimed
Y/IN

Y

Justification
if data
protection is
claimed

EPA Data Call-In

Owner

TF- Pyre-
throid

KIIA 8.3.2.1/02

Heimbach, F.

1988

Influence of Cyfluthrin (techon)the reproduction rate of
water fleas (Daphnia magna)
Bayer AG, Leverkusen, Germany
Bayer CropScience,
Report No.: HBF/RDM 01,
Edition Number; M-008718-01-2
Date: 1988-01-22
GLP/GEP: yes, unpublished

Bayer Crop-
Science

KIIA 8.3.2.1/01

Forbis, A. D.

1984

Chronic toxicity of 14C-Cyfluthrto Daphnia magna unde
flow-through test conditions
ABC Laboratories, Inc., Columbia, MO, USA
Bayer CropScience,
Report No.: 557,
Edition Number: M-025043-01-1
EPA MRID No.: 00151442
Date: 1984-11-07
GLP/GEP: yes, unpublished

Bayer Crop-
Science
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Annex point /
reference number

KIIA 8.3.2.1/03

Author(s)

Kimmel, S.

Year

2014

Title

Sourcewhere different from company)

Company name, Report No., Date, GLP statbise relevant),
published or not

Beta-cyfluthrin: Effect on survivaland reproduction of
Daphnia magna in a semi-static test over three wesk
Harlan Laboratories Ltd., Itingen, Switzerland
BCS-Irvita,

Report No.: D58718,

Edition Number: M-480965-01-1
Date: 2014-03-19

GLP/GEP: yes, unpublished

Vertebrate
study
Y/N

N

Data
protection
claimed
Y/IN

Y

Justification
if data
protection is
claimed

data not submit-
ted on EU Level

Owner

BCS-Irvita

KIIA 8.3.2.1/04

Schwader, A. L.

2013

Beta-cyfluthm - Life-cycle toxicity test with mysids
(Americamysis bahia)
Smithers Viscient, Wareham, MA, USA
BCS-Irvita,
Report No.: 13798.6307,
Edition Number: M-465880-01-1
Date: 2013-09-18
GLP/GEP: yes, unpublished

EPA Data Call-In

BCS-Irvita

KIIA 8.5.2/01

Heimbach, F.

1997

Influence of beta-Cyfluthrin S5 bn development and
emergence of larvae of Chironomus riparius in awat
sediment system
Bayer AG, Leverkusen, Germany
Bayer CropScience,

Report No.: HBF/CH 17,

Edition Number: M-055336-01-1
Date: 1997-08-20

GLP/GEP: yes, unpublished

Bayer Crop-
Science
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Annex point /
reference number

KIIA 8.5.2/02

Author(s)

Kimmel, S.

Year

2014

Title

Sourcewhere different from company)

Company name, Report No., Date, GLP statbise relevant),
published or not

Beta-cyfluthrin: Effect on the devimpment of sediment-
dwelling larvae of Chironomus riparius in a water-
sediment system with spiked water
Harlan Laboratories Ltd., Itingen, Switzerland
BCS-Irvita,

Report No.: D58720,

Edition Number: M-481015-01-1
Date: 2014-03-19

GLP/GEP: yes, unpublished
...also filed: KCA 8.2.5.3 /01

Vertebrate
study
Y/N

N

Data
protection
claimed
Y/IN

Y

Justification
if data
protection is
claimed

to fulfill data

requirement for
beta-Cyfluthrin

Owner

BCS-Irvita

KIIA 8.5.2/03

Kimmel, S.

2014

Beta-cyfluthrin: Effect on the devlwpment of sediment-
dwelling larvae of Chironomus riparius in water-
sediment systems with spiked sediment
Harlan Laboratories Ltd., Itingen, Switzerland
BCS-Irvita,

Report No.: D58731,

Edition Number: M-481037-01-1
Date: 2014-03-21

GLP/GEP: yes, unpublished
...also filed: KCA 4.1.2 /76
...also filed: KCA 8.2.5.3 /02

to fulfill data

requirement for
beta-Cyfluthrin

BCS-Irvita

KIIA 8.4/01

Heimbach, F.

1987

Growth inhibition of green al§@eenedesmus subspicatu
caused by FCR 4545 (techn.)
Bayer AG, Leverkusen, Germany
Bayer CropScience,
Report No.: HBF/AL 40,
Edition Number: M-056512-01-1
Date: 1987-08-27
GLP/GEP: yes, unpublished

SN

Bayer Crop-
Science
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Annex point / Author(s) Year |[Title Vertebrate |Data Justification Owner
reference number Sourcewhere different from company) study protection | if data
Company name, Report No., Date, GLP stathserdevant), | Y/N claimed protection is
published or not Y/N claimed
IIA 8.6 Banman, C. S; 2012 | Toxicity of Cyfluthrin technical to duckweed {emna N Y EPA Data Call-In | Bayer Crop-
Howerton, J. H.; gibba G3) under static-renewal conditions Science
Lam, C. V. Bayer CropScience LP, Stilwell, KS, USA

Bayer CropScience,

Report No.: EBBDL014-1,
Edition Number: M-437708-02-1
Date: 2012-09-04

...Amended: 2012-09-17
GLP/GEP: yes, unpublished
KCA 8.3.1.1/01 Kleiner, R. 1996 Testing toxicityhoneybee - Apis mellifera L. (laboratory) N N Bayer Crop-
according to EPPO Guideline No. 170 (1992) - FGRA Science
BioChem GmbH Karlsruhe, Cunnersdorf, Germany
Bayer CropScience,

Report No.: 96 10 48 079,

Edition NumberM-053813-01-1

Date: 1996-11-28

GLP/GEP: yes, unpublished

...also filed: KCA 8.3.1.1.1 /02

KCA 8.3.1.1.1/01 | Davies, L. G,; 1985 | Report on a laboratory investigation intotthdcity of N N Bayer Crop-
Carlile, W. R.; Cyfluthrin (Baytroid) to honey bees (Apis mellifg¢ra Science
Bratby, P. Department of Life Science, Nottingham, United Kdog

Bayer CropScience,

Report No.: TOX 1368,

Edition NumberM-008790-01-1
Date: 1985-07-30

GLP/GEP: no, unpublished
...also filed: KCA 8.3.1.1 /02
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Annex point / Author(s) Year |[Title Vertebrate |Data Justification Owner
reference number Sourcewhere different from company) study protection | if data
Company name, Report No., Date, GLP stathserdevant), | Y/N claimed protection is
published or not Y/N claimed
KIIA 8.8.1.3 Neumann, P. 2001| Acute effects of beta-Cyfluthréitlf.) on larvae of carabid| N N Bayer Crop-
beetles (Poecilus cupreus) under extended labgregsir Science
conditions
Bayer AG, Leverkusen, Germany
Bayer CropScience,
Report No.: NNP/PCO006,
Edition Number: M-079000-02-1
Date: 2001-10-19
...Amended: 2002-06-03
GLP/GEP: yes, unpublished
KIIA 8.9.1/01 Heimbach, F. 1987 | Acute toxicity of FCR 4545 (te¢ha earthworms N N Bayer Crop-
Bayer AG, Leverkusen, Germany Science
Bayer CropScience,
Report No.: HBF/RG 83,
Edition Number: M-053564-01-1
Date: 1987-09-16
GLP/GEP: yes, unpublished
KIIA 8.9.1/02 Moser, Th. ; 2009 | Beta-cyfluthrin FPB-acid: Acute toxicity to the earth- N Y to complete the | BCS-Irvita

Scheffczyk, A.

worm Eisenia fetida in an artificial soil test

ECT Oekotoxikologie GmbH, Floersheim, Germany
BCS-Irvita,

Report No.: 09P11RA,

Edition Number: M-354192-01-1

Date: 2009-08-21

GLP/GEP: yes, unpublished

risk assessment
for soil organisms
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Annex point /
reference number

KIIA 8.9.1/03

Author(s)

Moser, T.

Year

2009

Title

Sourcewhere different from company)

Company name, Report No., Date, GLP statbise relevant),
published or not

Beta-cyfluthrin Permethric-acid: Acue toxicity to the
earthworm Eisenia fetida in an artificial soil test
ECT Oekotoxikologie GmbH, Floersheim, Germany
BCS-Irvita,

Report No.: 09P10RA,

Edition Number: M-356435-01-1
Date: 2009-09-25

GLP/GEP: yes, unpublished

Vertebrate
study
Y/N

N

Data
protection
claimed
Y/IN

Y

Justification
if data
protection is
claimed

to complete the
risk assessment
for soil organisms

Owner

BCS-Irvita

KIIA 8.9.2/01

Kratz, M. A.

2013

Beta-cyfluthrin-FPB-acid (BCS-AA52287): Effects on
survival, growth and reproduction of the earthworm Ei-
senia fetida tested in artificial soil

BCS-Irvita,

Report No.: kra/Rg-R-143/13,

Edition Number: M-468873-01-1

Date: 2013-09-27

GLP/GEP: yes, unpublished

new data re-
quirement

BCS-Irvita

KIIA 8.9.2/02

Kratz, M.

2013

Beta-cyfluthrin-permethric acid (BCS-AA53389): Effects
on survival, growth and reproduction on the earthwom
Eisenia fetida tested in artificial soil

BCS-Irvita,

Report No.: kra/Rg-R-157/13,

Edition Number: M-468552-01-1

Date: 2013-09-27

GLP/GEP: yes, unpublished

new data re-
quirement

BCS-Irvita

KIIA 8.9.2/03

Pavic, B.

2012

Effects of beta-Cyfluthrin on reprodction of the preda-
tory mite Hypoaspis aculeifer in artificial soil with 5 per-
cent peat
IBACON GmbH, Rossdorf, Germany
BCS-Irvita,

Report No.: 74501089,

Edition Number: M-476271-01-1
Date: 2012-12-17

GLP/GEP: yes, unpublished

to complete risk
assessment for
soil organisms

BCS-Irvita
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Annex point /
reference number

KIIA 8.9.2/04

Author(s)

Frommholz, U.

Year

2014

Title

Sourcewhere different from company)

Company name, Report No., Date, GLP statbise relevant),
published or not

Beta-cyfluthrin as: Influence orthe reproduction of the
collembolan species Folsomia candida tested in ditial
solil
BCS-Irvita,

Report No.: FRM-Coll-172/14,
Edition Number: M-475305-01-1
Date: 2014-01-28

GLP/GEP: yes, unpublished

Vertebrate
study
Y/N

N

Data
protection
claimed
Y/IN

Y

Justification
if data
protection is
claimed

to complete risk
assessment for
soil organisms

Owner

BCS-Irvita

KIIA 8.9.2/05

Moser, T.;

Scheffczyk, A.

2005

Beta-cyfluthrin FPB-acid: Effects on survivaland repro-
duction of the predaceous mite Hypoaspis aculeifer
CANESTRINI (Acari: Laelapidae) in standard soll
(LUFA 2.1)

ECT Oekotoxikologie GmbH, Floersheim, Germany
Bayer CropScience,

Report No.: P14HR,

Edition Number: M-258697-01-1

Date: 2005-10-12

GLP/GEP: yes, unpublished

to complete the
risk assessment
for soil organisms

BCS-Irvita

KIIA 8.9.2/06

Frommholz, U.

2012

Beta-cyfluthrin-FPB acid (BCS-AA2287): Influence on
the reproduction of the collembolan species Folsomi
candida tested in artificial soil
BCS-Irvita,

Report No.: FRM-COLL-144/12,
Edition Number: M-440962-01-1
Date: 2012-11-05

GLP/GEP: yes, unpublished

to complete the
risk assessment
for soil organisms

BCS-Irvita
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Annex point /
reference number

KIIA 8.9.2/07

Author(s)

Moser, T.;
Scheffczyk, A.

Year

2005

Title

Sourcewhere different from company)

Company name, Report No., Date, GLP statbise relevant),
published or not

Beta-cyfluthrin Permethric-acid: Effects on swival and
reproduction of the predaceous mite Hypoaspis acufer
CANESTRINI (Acari: Laelapidae) in standard soil
(LUFA 2.1)

ECT Oekotoxikologie GmbH, Floersheim, Germany
Bayer CropScience,

Report No.: P15HR,

Edition Number: M-259607-01-1

Date: 2005-10-27

GLP/GEP: yes, unpublished

Vertebrate
study
Y/N

N

Data
protection
claimed
Y/IN

Y

Justification
if data
protection is
claimed

to complete the
risk assessment
for soil organisms

Owner

BCS-Irvita

KIIA 8.9.2/08

Frommholz, U.

2012

Beta-cyfluthrin-permethric acid(BCS-AA53389): Influ-
ence on the reproduction of the collembolan specié®l-
somia candida tested in artificial soil
BCS-Irvita,

Report No.: FRM-COLL-143/12,
Edition Number: M-440379-01-1
Date: 2012-10-24

GLP/GEP: yes, unpublished

to complete the
risk assessment
for soil organisms

BCS-Irvita

KIIA 8.10.1/01

Anderson, J. P. E

1987

InfluenceCgfluthrin K+L (FCR 4545 techn.) on the mi-
crobial mineralisation of carbon in soils
Bayer AG, Leverkusen, Germany
Bayer CropScience,
Report No.: AJO/46887,
Edition Number: M-054544-01-2
Date: 1987-12-03
GLP/GEP: no, unpublished

Bayer Crop-
Science
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Annex point /

reference number

KIIA 8.10.1/02

Author(s)

Blumenstock, |.

Year

1987

Title

Sourcewhere different from company)

Company name, Report No., Date, GLP statbise relevant),
published or not

Influence of fyhrin K+L (FCR 4545) on the microbial
mineralisation of nitrogen in soils
Bayer AG, Leverkusen, Germany
Bayer CropScience,
Report No.: BSI/47987,
Edition Number: M-054489-01-2
Date: 1987-12-17
GLP/GEP: no, unpublished

Vertebrate
study
Y/N

N

Data
protection
claimed
Y/IN

N

Justification
if data
protection is
claimed

Owner

Bayer Crop-
Science

KIIA 8.10.1/03

Schulz, L.

2013

Beta-cyfluthrin-FPBacid (BCS-AA52287): Effects on the
activity of soil microflora (nitrogen transformatio n test)
BioChem agrar, Labor fuer biologische und chemische
Analytik GmbH, Gerichshain, Germany
BCS-Irvita,

Report No.: 13 10 48 016 N,
Edition Number: M-454537-01-1
Date: 2013-05-21

GLP/GEP: yes, unpublished

new data re-
quirement

BCS-Irvita

KIIA 8.10.1/04

Schulz, L.

2013

Beta-cyfluthrin-pernethric acid (BCS-AA53389): Effects
on the activity of soil microflora (nitrogen transformation
test)

BioChem agrar, Labor fuer biologische und chemische
Analytik GmbH, Gerichshain, Germany

BCS-Irvita,

Report No.: 13 10 48 017 N,

Edition Number: M-454538-01-1

Date: 2013-05-22

GLP/GEP: yes, unpublished

new data re-
quirement

BCS-Irvita




-188 - 07.03.2017
beta-cyfluthrin
Volume 3 — B.9 Ecotoxicology data
Annex point / Author(s) Year |[Title Vertebrate |Data Justification Owner
reference number Sourcewhere different from company) study protection | if data
Company name, Report No., Date, GLP stathserdevant), | Y/N claimed protection is
published or not Y/N claimed
KIIA 8.15/01 Caspers, N.; 1994 | Studies on the ecological behaviour of Bulldoc N N Bayer Crop-
Mueller, G. Bayer AG, Leverkusen, Germany Science
Bayer CropScience,
Report No.: 485 A/94,
Edition Number: M-053009-01-2
Date: 1994-09-06
GLP/GEP: yes, unpublished
KIIA 8.15/02 Caspers, N.; 1994 | Studies on the ecological behaviour of Cyfiath N N Bayer Crop-
Mueller, G. Bayer AG, Leverkusen, Germany Science
Bayer CropScience,
Report No.: 478 A/94,
Edition Number: M-021811-01-1
Date: 1994-09-06
GLP/GEP: yes, unpublished
Lambert, M.R.K. | 2001 | Death from pesticides revidwaenong non-target amphibi-| O N LIT
ans in sub-saharan africa.
Herpetological Bulletin, 78:21-27
published
Bridges, C.M., 2000 | Variation in pesticide tolerance of tadpole®ag and within O N LIT
Semlitsch, R.D. species of Ranidae and patterns of amphibian declin
Cons. Biol. 14, 1490-1499.
published
Z. Rao, 2010 | Inhibitive effect of cremophor RH40 or twedh-ased self N N LIT
L. Si, - microemulsiflying drug delivery system on cytoochre
Y. Guan, P450 3A enzymes in murine hepatocytes,
H. Pan, Journal of Huazhong University of Sc ience and fhetbgy.
J. Qiu, Medical sciences = Hua zhong ke ji da xue xue Wague
G. Li, Ying De wen ban = Huazhong keji daxue xuebao. Yixue

Yingdewen ban, 30 (2010) 562 — 568

published

IRV = Irvita Plant Protection, Curacao — a memtdviakhteshim Agan Holding B.V., The Netherlands

BCS = Bayer CropScience AG, Monheim, Germany

Grey = Studies were discussed in Volume 3, but wetaised in the risk assessment.
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Black = Studies used in the risk assessment
Bold = Studies submitted for the first time in suppairthe renewal approval of beta-Cyfluthrin

B.9.12 References of Guidance documents and open literater

Annex point /
reference number

citation

KIil 8.1

European Food Safety Authority; GuidancecDment on Risk Assessment for Birds & Mammals auest
from EFSA. EFSA Journal 2009; 7(12):1438. doi:1032fefsa.2009.1438. Available online: www.efsaogar.eu

KIIA8.1.1/11 Addy-Orduna,L.; Zaccagnini, M-E.; Camdli, S.B.; Mineau; P. (2011);” Formulated Betaflathrin Shows Wide Divergence in Toxicity among @i
Species”. J. Toxicol., pp. 803451, 10 pp

Klil 8.1.4. Puglis, H.J.; Boon, M.D.(2011); "Effeaté Technical-Grade Active Ingredient vs. CommdrEiarmulation of Seven Pesticides in the Presend&sence
of UV Radiation on Survival of Green Frog Tadpolésth.Environ. Contam. Toxicol., Volume 60, IssuéPhge 145-155

Kl 8.3.1 Liu, W., Gan, J. & Qin, S. (2005). Sep#ora and aquatic toxicity of enantiomers of synitheyrethroid insecticides.Chirality, 17:127-133.

Klil 8.2.2./ Grace, Nillos Mae, Qin Sujie, Larive Cynthia, Scikéaniel, Gan Jay. 2009. "Epimerisation of cypehria stereocisomers in alcohols." Journal of adkig

Kll 8.3.2 tural and food chemistry 57 (15): 6938-43. doi:D21/jf900921g.

Klil 8.2.2./ Perschke, H.; Hussain, M. Chemical isomerisatiodedfamethrin in alcohols. J. Agric. Food Chem. 2,990, 686—690.

KIl 8.3.2

Lambert, M.R.K. (2001). “Death from pesticidesiezved among non-target amphibians in sub-saharamadHerpetological Bulletin, 78:21-27

Bridges, C.M., Semlitsch, R.D., 2000. Variatiorpesticide tolerance of tadpoles among and witheties of Ranidae
and patterns of amphibian decline. Cons. Biol.1¥480-1499.

Z. Rao, L. Si, Y. Guan, H. Pan, J. Qiu, G. Li,ibitive effect of cremophor RH40 or tween 80 - lhself - microemulsiflying drug delivery system on
cytochrome P450 3A enzymes in murine hepatocytesnal of Huazhong University of Sc ience and Tedbgy. Medical sciences = Hua zhong ke ji d
xue xue bao. Yi xue Ying De wen ban = Huazhong ¢tajue xuebao. Yixue Yingdewen ban, 30 (2010) 5688-

5%

Guidance document (GD) for terrestrial ecotoxiggl¢SANCO/10329/2002)






