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CAS8 ECOTOXICOLOGICAL STUDIES ON THE ACTIVE SUBSTANCE .

& &
Ecotoxicological data of deltamethrin and its major metabolites had been submitted withinsthe EU&
Dossier (Baseline Dossier), which resulted in the Annex inclusion under Diree 91/414/&@. In $be
Supplemental Dossier for renewal of approval of deltamethrin only those ec@oxicologic@ studigs are
described, which had not been submitted within the Baseline Dossier% e codes an\@strycﬁ@res &E@
deltamethrin and its metabolites addressed in this sectionare presented@ Document&% of ﬂ@dos@. @
To differentiate between studies already evaluated during the last Aé%x I listing 48d ne tudi@; the &
references given in tables are written in grey for s@ies already %saluate:d and @ bold b} aclt@r n
studies. Endpoints used for risk assessments hig@h ed in bol&letteir@@ Q & & o

@
To facilitate the review of the public literatug&e com@hen@ su@ariq&@fe p \ideég&ﬂoweﬁ all
references given to secondary literature (e.g. §8 fo%tes@e no@clu@’ in thigrdossder. % x
. v @ ©)
SRS v A O o ¢ §®@

AN
CA 8.1 Effects on bi.rds an?@ &e:i%}esiéﬁ@ V%%bl‘%e& §9\ @Q é\ﬁ Q
CA8.1.1 Effects on Birds < D N S N S %@)

S Q)
Studies on bobwhite quail and@nall@d ds h; be@g cotec@@ith é& active substance
) @ %, o . N S
deltamethrin and were evaluated and@cce%d durifg’'the Annex @clu ion. S
A KO . T I

© ric o 6 ST

CA8.1.1.1  Acute ora toy%ny to Birds § ES @@% NS §
Q . .

For studies already e@uate uri %)16 first EUie of delt&qeth {1, plegse refer to corresponding

section in the Mon aph@nd to ghe studies in the baseline dagsier rovideéby Bayer CropScience.

In addition, an acnie s (@witl@%cana&(SerMS canaria) @du for«he re-registration in the USA,
which was n%@valu@ du@g the@rst & evie\\% of %ltameg@n, is'Sammarized under this point.
.9 2 8 T g @
Repors | e 5.0 N R 2013
Title: «Joxicityof I@%amgt@?n Technicakduringan Acute Oral LD50 with the Canary

P(Seriqus caf@ria) <> U © >
Document No: -| M&@4452:01-1(Rep. No” EBBALOSE
Guidelinesry® | OPPTS850.2000 « ° =~ -

GLP: Yes © © R @E@ @)@
) N ~ L%
) @7 o\@ Q @ SR
Objective: AN NS @x \@
Theg?urpose of thisstudySyas te\e@ima@ the é@\- te oral toxicity (LDso) of deltamethrin (purity 99.52%)

to a canary (Seripus canaria) © @ &
T8 Q

S

Materials @ M@hodsc'@ %& ©@

Adult Ca@ry w@% oralty dosedrwith Deltamethrin technical based on body weight at dose levels of 0,
125, 2@ 50%%000,%nd 2@@%@ a.s./kg body weight. Ten birds per dose level (five males and five
femg\ss) wWere ran@ni;§by body weight into each treatment level on experimental Day -1. Birds
Wé& capsulfe dosed on 0 and subsequently monitored for 14 days. All feed and water were provided
ad Zib@z. Adult body weights were measured on experimental Day -1, Day 7, and Day 14. Feed
consumption and clinical observations occurred daily.
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Results: .
Mortality & Clinical Observations @ ©©
There were no mortalities in any of the 125, 250, 500, 1000, and 2000 mg a.s./kg body weight tréatmen@y
groups. No observed effects occurred in the 125 mg a.s./kg body weight tr ent. Ataxiﬁs@f
muscular coordination) was observed in the 250 mg a.s./kg body weight tre@ment gr ta a%and
hypo-reactivity (lethargy) was observed in the 500, 1000, and 2000 mg a,c%{kg body W %nen@
groups. Due to the absence of mortalities in each treatmerttzgroup, the LQ?& was hlghqghan the
dose tested of 2000 mg a.s./kg body weight. \g Q@ @

o ~ % Q <§ K©
Body Weight & Feed Consumption % Q ) @
Body weight measurements (Day 0, Day 7 and @’ 14) and changes @%ody@er§@Day@to D@%
Day 7 to 14, and Day 0 to Day 14) were con%gared ageng al urv&g}lg K@’s b atmé%t gr and
then by sex and treatment group. %@ w\a @
No significant difference occurred for mé%e bo@welg@@ char@e oyer the@bree i@erva@ Fe@ale
bodyweight change was significantly d]@rentﬁ%m ﬂw controt for foll\c@zm satervals: to 7
(1000 mg a.s./kg bw), Day 7 to 14 (435 mga.s./kg bw).-and Daf™0 o34 (1 %g 2@ 7ke B). The
significant differences in female b @Wﬂ%ﬁ chagg W@gﬂ&o siffére @msw ffects’as theye was no
effect in overall bodyweight chafige fi Day 7 to 1 or ~i @S @Ad@onally, no
significant differences were %@Wed&m dall@’feeq@g@nsu@p r@er ma’ @emq{e birds for any

interval. AN
> %
R @ @ <2
Conclusion: 9 § @% Q> Q
The acute oral LDs f delt%g rin%echnial in @lar}b v@s >%€) n@&a 5./ %dy weight. Based on
all parameters meaﬁi th € Wa@S mg3:s. /k@ody @erght dad the%OEC was 250 mg a.s./kg
body weight. & NN, e N @
\ \ & > &\ ¥ o N

CA 8.1.1.2 Sh«r§ term%net%ry toxfé”‘ty t&f@rds @ S @

No additj @al studies v@’e p@@‘rm @ ease refergo tha@@res ndmg section in the Monograph and
to the ies in the b@élm&@ssrer provr@d by @yer (‘%Op §
§ @Q y;g\ ‘?@’
AT R
CA 8.1.1.3 @Sub@@OH d r@prod@tlve t&cnty@ birds
No addi@i studies We®%er‘@a‘led Rlease er t(@e corresponding section in the Monograph and

to the st in the ba@hne @wr Iﬁlldgby Béyer CropScience.
N N <& ©\
N @ D
N oy WO .
CAS.1.2 Effects @§terr trial @rteb@es other than birds
Studies with mggtmals that haye be@con@ted with the active substance deltamethrin are reported in
the toxicolo ecti\@%ﬁ/lc N g
LS Q
o & & ©§’
CA 8@ 1 @Acu%orak@»xmty to mammals

@m 0B stuc@’s W@ performed Please refer to the corresponding section in the Monograph and
tot s@@es in the baseline dossier provided by Bayer CropScience.

@
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CA 8.1.2.2

One study, additional to the first Annex I inclusion process is included in the ecotoxicplogical
assessment. This study is presented in the toxicological section under point

Long-term and reproduction toxicity to mammals

@©

A 5.7. For a@tudieg@j

submitted during the frame of the first Annex I inclusion, please refer to the €drresponding secti

the Monograph and to the studies in the baseline dossier provided by Bayer C@(j)pScience.@

N
A justification for the use of the reproductive endpoint which was used in@ risk assess\t@ent@ p€§ent
in the MCP is given below. N v \\ S
. . . S %@ @ é\a S
Justification for the use of the reproductive endp@t: Q& Q Q @@ @q}
o §
Table 8.1.2.2- 1: Neurotoxicity and reproductiyg{oxicity of eltameg%in a.sfor @d m@nm%@gj%k
assessment (please refer alzg\for té@stud@por&%hst;;l@elo& KC\&S) N
o) Duration, Test O
) rean uration © Refgience O @ hotoxic@logiél en %t &’
ism Exposure substance % . @ Q Q @
e s S R %
& By 5 ST 0 & o
Acut 1 ¥ Xy
cute, ord Deltamethril@g i L1000 |ROE q§imm® @g a.sdkg bw
Rat (gavage in corn as Q& M 52 13 ‘&f QXOF@ é?y % T kg bw
. . - - - neurot ¥ .
oil) © @ < N @(@ RS
Delt hri L peurotoxici 4 .s./kgb
Rat 90-d. dictary e %@f rin N | pesotoiciy a.s./kg bw
S OM-152562-041 NLOELgauooid® | .14 mga.s./kg bw
W2 Y (2000) - | =, O -
Devel tal |
eve Opm-E!l.l 2 Delta@thri% CAR%/08 © " § 80 mg a.s./kg diet
Rat neurotoxicity Jy Bs. 5o S ®C§OAE@ N
(dietary) N .S. Q @M-2 0-03< ® & 6.78 mg a.s./kg bw/d
&9 | McAsT0s (s@ma@@ <@
@) %\ @& é\ Re%oduc@\ (lggﬁeng&@ )
M . S S
Rat re L?ifi«n@? Deltame%rin Q Q NO%@adu]ts/offspring 80 mg a.s./kg diet
u
N asy % 49348@1-1 @ |NOEL aqusoftspring | 4.2 mg a.s./kg bw/d
N(dietary) N @
SO y V@ < L X 13
Developmer: 9 o\\@ s NOAEL matermal 10 mg a.s./kg bw/d
Rabit toxipci Deltamefbrin (LOEL) 32 mg a.s./kg bw/d
(@vad) @% & q NOAEL oftspring 32 mg a.s./kg bw/d
@ O ¢ . ©) (LOEL) > 32 mg a.s./kg bw/d
b e\l\jpmenz @Q N NOAEL matermal 2.5 mg a.s./kg bw/d
% Pr Delta@@hﬁn@‘ (LOEL) 5 mg a.s./kg bw/d
Rat oxicity & (%
(gavage) N S NOAEL offspring 5 mg a.s./kg bw/d
2 gavag s§ {\% Lo (LOEL) > 5 mg a.s./kg bw/d
Developmental v a Q NOAEL pmatemal 3.3 mg a.s./kg bw/d
Rt t ]@if | Delgamethrin’ (LOEL) 7 mg a.s./kg bw/d
@: y\ as. @ M-149353-01-1 NOAEL offspring 11 mg a.s./kg bw/d
N g{% o & 19 (LOEL) > 11 mg a.s./kg bw/d
Y 9
QDev @?me @ @© NOAEL pmaterna 3 mg a.s./kg bw/d
M N icityO §%¥tamethrin s (LOEL) 6 mg a.s./kg bw/d
OX
@ rvge) as. M-094154-01-1 NOAEL offspring 12 mg a.s./kg bw/d
by gavag (LOEL) > 12 mg a.s./kg bw/d
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Organ Duration, Test . . .
] Reference Ecotoxicological endpoint 4, -
ism Exposure substance @ S

Rabbit toxicity
a.s. LOEL 100 mg &s./k
(gavage (cell.)) maossoor | COED & BaS/Xe

Developmental .| o)
evelopmenta Deltamethrin NOAEL mater/offspRy, 25 mg a-S-W/ d v

NOAEL nissiya 10 mgya.s./kgbw/d &

. Develo.pr.nental Deltamethrin - @ (LOEL) g\f 3£?ng a.s'kg bW@y
Rabbit toxicity c N
( ava e) a.s. M-204103-0 1? NOA offspring mg@ kg . d
gavag & (L?@; A 32@%a.s.@bw@©

In bold: Endpoint selected for the long-term rissment in th@T\/IC%obw = Bjdy Q§eight ) &@
@ N o @
In the rat multigeneration study (_,%992; %51493§-01@ de@@et didwéo?t aff%§ the
mating performance or fertility. Treatment—r@ate ect@\ﬁ parent an@ls were limited t@%he high
dose treated group and consisted in my F%lity @ini@%@si s, Yeduced body weig@t, rediiced @od
consumption and gastric erosion. On tbasjs\\he dc%levei% 80 (theaverdge achieved dosages
ranged from 4.2 to 12.4 mg/kg bw/da@ln thiaperio ev@ted infhis s@dy) considered {0 be the
NOAEL. Treatment-related effects{@offs@%gs were lirtited t%@e hi@dose@foup el antconsisted
in mortality, reduced lactation in@( ané)reduc@}l bodgyweighty On that bagis the dose level of 80 ppm
was considered to be the of] 'ngON@AEL@Thu e o¥%rall AE ro@is study is 80 ppm
(corresponding to dosages aghieved o? 4.2@%\12.img/k bw/d . @ ©
i S VN L@
QN Y Qo
In the rabbit developmeoﬁt stu@g ( , &1' @“—204@@%—01—&y dekamet did not induce any
embryotoxicity, foet@iﬁcity @ terat genic@y.é@tme‘h@-rela effécts in dams were limited to the
high dose treated @p a@ congasted ght uce@ody@eight Qd foo%’ intake. On that basis the

dose levels of 10xng/kg®w/d @@re considered to bg%e rna@l O@@ There were no treatment-

related effect &) foet@pes at any @se lev@i O];g%hat 51s tl@ose fevels of 32 mg/kg bw/d were
considered to eth@@eta@AEL. N9 S O U@

9 w22 A & VY ¢ &

In rat d@opment s‘u@és (W%; 1@941@01{)-@%@ _, 1990; M-149350-
01-1), deltamethrin’did ngtsinduce any ryd’ﬁ&xici% foetal toxicity and teratogenicity. Treatment-
related effects in dams were lingfed t@khe hi@dose@eate&group and consisted of mortality (|

-, 1978; 1@094&%-0 , cl'@%al s&&%’s andreducéd body weight. On that basis the dose levels
of 2.5 and 3g/k@9~/d§ére consid: edto b @e aternal NOAELSs of respective studies (-
B 1978 M-094154-055T a 1999: M-149350-01-1). Treatment-related effects in
foetuses dete limited téthe hi dose@reat@grouﬁ%vf _study. There, a part of the dams were
allowed to give birt@ld — %maim;gg on Qé,\' se - i@aise pups during lactation until day 15 post-partum.
Pup&%vere afterwatds re onuntreat@d di¢until day 42 post-partum. Effects on pup body weight
during pre-wea@iag, disappeaigﬁ up@p the eessation of dosing. Additional neurological investigations

of 1ocom0torﬁctivit,§;ope Y eldé‘s\ser\/an and righting and auditory startle reflexes showed that
v

RS
deltamethri@id @affe € norma elopment of these foetuses at any dose level. On that basis,
the sligh@nd tr@ient €rly c@@qges in body weight reported in foetuses of the high treated group were

consicjé@d tobe of 1o toxigplogical relevance. On that basis, the dose levels of 5 mg/kg bw/d were

con@ered t@% tb§oet "NOAEL.
& 9

In the @developmental neurotoxicity study (_2006; M-270180-03-1), deltamethrin did
not affect the reproductive performance. Treatment-related effects in dams were limited to the high dose
treated group and consisted of reduced body weight and food intakes. On that basis the dose level of 80
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ppm (6.78 mg/kg bw/d) was considered to be the maternal NOAEL. Treatment-related effects in foetuses
were limited to the high dose treated group and consisted of reduced body weight and d@ed ©©
balanopreputial separation. On that basis the dose level of 6.78 mg/kg bw/d was considered t&be they
offspring NOAEL. The absence of pup growth retardation after the di administéation
deltamethrin throughout gestation and lactation at dose levels up to 200 %pm (16.1 mékg b@d)
confirmed that the early and transient reduced body weight that were no&gi in the rat ental@

study (_1978 M-094154-01-1) followingdgily oral gav@é exposure Wi were t{&gefore@f’ @
S

no ecotoxicological relevance. @
& &5

& S SEIS)
Overall evaluation: %@ Q& @ | @© &@q}
The long-term risk assessments are generally de@d from thexstudy ‘@Mch egml c@poteﬁ@lal e
of a compound on populations. The rat multg%enera@n study, Wh:@i 1n&@ﬁga a laxg\:%’ numbér of
critical end-points like reproduction rate, $arviv, @ate@% @ﬁlop t of@ndlvguals Qllowmg
repeated dietary exposure, is usually cons1&>red tl@fno t @levantstudy to COVEr long@rm @s of®ld
mammals in the field. Taking into accouaiq\fhatmls styk gy sho thewv @We O L (4. @g/kg
bw/d), Bayer CropScience conmder@s s&@?y to@e thesmost @g@rop@aie tc@an t ng -term risk
assessment for wild mammals. S @ @ § \ @
This approach is supported by fhe fa% that@IOA%s determined®in oéé)r st@ &Q%fnterest are
essentially comparable. In dev@pmemal studies w gav@e exposure, A@ ranging from 2.5 to
10 mg/kg bw/d and 5 to 32@ /k bw/d observed in da s‘dnd fétus, r@gpectlv@r All LOAELs
were higher than the prop@fd N g rré( Also n n@%‘otc@ﬁy stédies, with the more
SO
relevant dietary route of &pom%e is mo rel@ nt, @AE@@aniﬁoﬁyfro 0t Q 8 mg/kg bw/d were

reported in adult and g@wm@u%@ o § O O C& §\

N @

Therefore it is @se@ﬁo ai&ply a N&)AELJ of ﬁpm@ n@%kg ) from the reproduction
stud t dni ti N 11 dif lie reprod

y in ra ry a m1n1 ratiompver a-fu %e cyc§m t repro uctive wild mammal

. © K
risk assessm o . f@ § @) %@
N
CA 8. 1@ Effec@ of a@e substang&inoc@centigﬁtlon 1@prey of birds and mammals
X

Substances with a@h bloaccu atlompoten@l cod& the tlcally bear a risk of secondary poisoning
for birds and maffal @vntar&%ated@sey like-tish or earthworms. For organic chemicals,
a log Pow> 3% use@@) trigger andi Iﬁlﬁde t@ev u@o of'the potential for bioaccumulation. As the log
Pow of the actlve substancy de 1s a 1gger an evaluation of secondary poisoning is
conduct %’or the eva@atlo ase @ er W@pom; ‘F@ 1.1.2 of the chemical product dossier.

IR N
CAS81.4 Effects t r@str ve \brate wildlife (birds, mammals, reptiles and
o 0

@mphlb@ns) N @ &
Since delta@ﬁ 18%? lo x1cr$n b@c% and laboratory rodents, no risk for reptiles and amphibians

is to be ex& ted éﬁ @@ §9 'S
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CA 8.1.5 Endocrine disrupting properties
Wild Mammals @ ©©

A detailed analysis of all the apical toxicological studies (developmental toxigity studies i@@s é@j
rabbits, reproductive toxicity study in rats, developmental neurotoxicity st in rats andong
toxicity/carcinogenicity in mice and rats) on Deltamethrin revealed no evidence of an pro@ible@
endocrine effect. Therefore, based on a complete toxint)gical data se;{,&t ere 1S no °e%\/1den&g@of @é
@

endocrine disrupting potential of Deltamethrin in mam . @ Q) AN @
. & IS SIS
Birds o & > R O A

: A A : O @
The population relevant effects of Deltamethrin %y\t irds were stle 0 rep@’ucu@%toxmny su@ms
. . e @ .
on bobwhite quail and mallard ducks. For both species there w@e noeffectsgn adyltbirdssoitfs g or
reproductive parameters up to and including @ hig]@ tes@vel S?Q@m a.sQAs reproduction was
not affected in two avian species, it is concluded thag the e ngypopuldaton relevant@ggtver: fects of
tyded e g levantgversgeitet
N

Deltamethrin. g\y \\ > &% O o

N S >
Based on the absence of any indicati@@of ré@\vant @%ct@&an @Qon@ded %D ethf# is not
a (potential) endocrine dismpter.NQ@lﬂhsting%)r eﬁdocri%@isn@\g ]@@per‘[i s w&%nted.

o R

v O
o & e PSS
AN KSR @Q é
A Y GNP SR
© ©@© @ Q )
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CA 8.2 Effects on aquatic organisms

o

In order to complete the aquatic risk assessment and to address new data requirements accogd@ to
Regulation (EC) No 1107/2009, additional studies were performed. In addition, sts on marine@ecies@j
which were no data requirement according to the old regulation and hence w&re not evaluated d

the first EU Review of this compound, will be summarized. v IS N

For studies already evaluated during the first EU review of deltamethrin@ase refer go@)rrgs@) di%ﬂ@
section in the Monograph and to the studies in the baselossier pro@ed by Baye@op%%nce@}@ @
To complete the aquatic data package, several new studies were coted with th@majo§1eta ites @&
alpha-R-isomer of deltamethrin, trans-isomer oﬁieltamethrm, 4’0H-del@neth1@, mPBacid;,
Br,CA, and Serinyl-BrCA, which can be forrn the aquatic Vir(@‘hent can e transported, {o

surface water bodies via run-off and drainage. S/turther det@s reﬁQCG j@jma N@Se(&%}n 7@3&:

provid thésfollowing.
The metabolite BrCA was also identified as Qajometab(ﬂs}fe a 8@ eedg o be d@dresged in aquatic
risk assessment. BrCA is formed from B% A V@@lin@@tio offa b minem. Other t tﬁ§t e
two metabolites are identical. Bro,CA shpwed, @» toxi@y to atic@rgani’sgns in@ﬁte studies, &xith an
LCso of 100 mg/L for fish and an 50 > %900 f(@ap Bia, re@ctiv . T@fore,@ is not
expected that the metabolite BrCoses a@isk td%aguatiégerga@@ms. tud'@?wer& nd%(@d for this
metabolite. o © (COREEAN

% 9 S
The degradation pathways in@ ancﬁ&?ater a@ sed@nt % givn the@vo @@res low.

% %
. . é? t§§) ¢ @ & Q. - .
Answers to questions cong rmgg e stéglies @ffec@ on a@m‘uc Gggam?sé\g ca@e found in
document M-583896-%1 § 2 Q @@ \@ é “ \@

and behaviour in the environment”. Summariés of th&uati&tud@are

v

X
& o §FvFe 0
SRR © o & U
STy Ve oY ES
® o &8 oo &
¥ 9 & o 9
. 8 & T o &
S & & & o & F
A S S S '
POIFST s & 0
5 & & & .~ S
QS L LS
o O ¢ .9 o O @
SR -
A\ @@@@
o & @ &S
& SRR &@@\
> ‘2§@0@’Q@@
S @ﬂ&@\ O
@%
RS
% Q
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Figure 8.2 - 1: Proposed degradation pathway of deltamethrin in soil (major metabolites are

Document MCA: Section 8 Ecotoxicological studies
highlighted in bold writing)

Deltamethrin



B ) Page 14 of 206
sayer) Bayer CropScience 2015-05-20
R

Document MCA: Section 8 Ecotoxicological studies
Deltamethrin

Figure 8.2 - 2: Proposed degradation pathway of deltamethrin in water and sediment (major
metabolites are highlighted in bold writing)

HCCH aCH H @
B TYQQ& //// YQJ@ %r %’\ 1o

o NC N o N
%-R-ls"omer ofg
trans-lsomer of Deltamethrin
ethrl@
Deltamethrin \L l
> N
Degradation g(@\ @

H,C, CH, d Br, C ryiﬁ&}ldeh & S .
9 v LY
BrA\A(OH (C &K Q\é\g & HoJ@ R )5@ o . @

ity 4
Fo WS o
o N\ & N O Y WO
o & S T oy &
©@’©& R N S N

cA821, 9 Acute tagitty ta i S & U e @

5 aready sviated Saring e T BY Siewor el
For studiies already e uate(@surlng e fizst EU foview of delt@lethrm please refer to corresponding
section in the Mor@ph @d to@ stu(@s in ish,e basgline do%wr provided by Bayer CropScience.
The endpoint frogg@he @low1 abl as e&%a‘ced uri e first EU review and is considered in the
List of endpo@s pro@%ed {)} FS&(r ev®¥/ re 65 1/99). However, the endpoint was derived
from a stud?@ondu@e er stgt co@qtlon@)\wtho@ chemical confirmation of test concentrations,
and is theleégore of limited reliabity. =\ %
2 0Q @ @ N
N Q
S N N
Tableg,2.1- 1: Acute toxicity @sh gx@sed @lta@hrin

Test subst%ge O Fest species ¢ Endpoint Reference

Fls@cute Q f
Deltai}@ﬁrm % ﬁorh}%’dms@ykws LCso 0.91 pga.s./L (nom)

M-149417-01-1

nom = noml@ @@ §9 )

13 -0le]), frm@’whi@a 96 h-LCso can be derived. As this study was conducted under flow-through
condi %é?@and included chemical analysis, it is considered more suitable to address the data requirement.
This study was already evaluated during the first EU review of deltamethrin, but not with a focus on the
96 h data. Therefore, an adapted summary is presented below.

O
§ ged@ d@acu&ﬁmdy with deltamethrin on Rainbow trout is available (-, 1990; M-
t
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In addition, an acute study with the marine species Cyprinodon variegatus (Sheepshead minnow), which
was not evaluated during the first EU Review of deltamethrin, is summarized under this point, a@ell >
as a publication on the acute toxicity of deltamethrin to fingerlings of the European catfish @@iluru@ﬂ

glanis). @b &@ &)

In order to complete the aquatic data package on fish, additional studies are p@jvided for @tab ftes of
deltamethrin in this Supplemental Dossier. Acute fish studies were co&%cted with, the mefabolites
alpha-R-isomer and trans-isomer of deltamethrin, 4’0H§ﬁamethrin, @Bacid and %}Ax&}spe@e @
study summaries are given below. Q @ § % @x
5 © s Q@ & &
<) R o S A &
Table 8.2.8- 1: Additional acute fish endpoints of deltar@in and its n%abolzte@ Q O ©

\@J@\O&Q@

Q

Test substance Test species A @Lg s@ﬁdpoigt O NReference
. Fish, acute Ny @U 0 © i (1@ <’
Deltamethrin Oncorhynchus m y&% @Cso\ 0.15 @a.s& (mm(()§ M-135553:01-1,.2
. Fish, acutes > S ( )
Deltamethrin Cyprinodon v c@%g anfs. @ (\%&8 ui@./L %@“@@) QM- 36-0191
alpha-R-isomer of Fish, alule o> |° %, T O 2014)
deltamethrin Oncorhyn;@%us mykiss \LC”K 16'@ gL @n ) m@ 473@01_1
trans-isomer of F@, acu&g;@ @/j D (2013)
deltamethrin Oncoiynchitssimykj I@ &@39 @ “2“1@ 9 M-473731-01-1
, . SFishgacute O[S 4 @ 200 dup (SN L D (2013)
4’0OH-deltamethrin Oforhy s @ss§@ L(iso 3.99 ug/L@n) @ 7 473195-01-1
S e \
Br.CA Soh, o S| @ © S
(AE Fi08565) > onc@% O?Zy@s Q@:SO%\ 1000@“:‘%/1%10@ | (2001)
Q@ ’w@’ Y S L O S | M-199816-01-2
S IR S I 1)
O 6\ NS IR N BL/B/2038
mPBacj QFish, €2ute N @Lcs S 13$g/@ number:
(AE F109036) @ O?morhy%hus% ISS o ¢§ 8 CGA55186/0707
o\@ % %G @ @ fog Letter of Access:
Q o & & S8 S M-479954-01-1
mm — meah measured; n%q = noia%nff % S °N . g\

# Tested as Decis 2.5 S Q. S v

* Results from the es with the a -R-ismg\ler ar&a@é trans@omet@f deltamethrin are not suitable for the use in aquatic
risk assessments. Ifi both ies pare@@omp%n deltdrethri s also detected at concentrations, which are lethal to
fish, due to re48omeri &tion of@ye alpha* -isonfed) and, tl@trans-igg’fner into the parent compound deltamethrin under test
conditions. f@refore;@ is e@ted ti&t\ielta@@hrin c@ribut@signiﬁcantly to the toxic effects observed in these studies.
Ina conse%ei,tive approach, ewdpoi ere ed baggd on th&mean measured concentrations of the respective metabolite
alone. @ er, these en@)ints estimd®® the ?@al togi% of'the metabolites, as they do not consider the effects caused
by the presence of del%?ethrin. e a&i{lable s@ 1eS d@t allow for a definite determination of the metabolite toxicity,
andygr?e therefore nog&ksider dequ@ or a 1@k asse§sment. Nevertheless, these worst-case endpoints clearly demonstrate
tifag neither the alpha= -isr nof‘@%@e tran@ome@eltamethrin is more toxic to aquatic organisms than the parent

¢

compound itself_ &
2 %%g < Q
RV
@ 3 QO & ©@
& & ES
O
<D s ¢
&S
cE T
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Active substance deltamethrin

The study [l (1990; M-135553-01-1) was already evaluated during the last Annex I listing,’ Q§ @j@
with focus on chronic results. The study is again summarised in this MCA focuging on acute @ S
<

S &

Report: KCA 8.2.1/03, |G 1990 S @ 6
Title: (LX 165-08, deltamethrin technical) —@cute (28-Da Xicity to ri@0W°\ 7 é\ﬂ

trout (Oncorynchus mykiss) under flog=through con@tions. O @
Document No: | M-135553-01-1 (Rep. No: A4711}) oY ©
Guidelines: OECD 204, US EPA OPPTS 8502075 S Qo X 0O @%}
GLP: Yes ) 9 o & . o>

N o S

Objective: ) % >
The purpose of this study was to estimate ¢he acy& tox@%’y (I_,%@oﬂ) of @lta e(t?(l?:in ri;@.Zfb
W_

Rainbow trout (Oncorhynchus mykzss)% a ‘mlon@d acugg study)(28 s)y{lﬁnder t gh
conditions. @ § RS ) %\ N é\a ©§®

SIS Qég S & o ¢
S (ag ”\a N N
Materials and Methods:

N
Test item: LX 165-08 (deltam@hrm &%mlc@f pu 99@) J@t No. @
%

S,
&,
o
g@

04
3/
(<R
<
g
=
o
E

corgi
Test organism: Rainbow trout (O@Orhy@us r@hss) @’ean b&iy l@th 3 (%)2 0-355) cm, mean body
weight 0.22 (0.10-0.35)°g, The maximifa or 1srn adl@%onc&&trat@durl@?the initiation of the
exposure period was %023 blo@ass p@ htel@ ﬂov@lg tét sogitlon pe@ay (0.063 g/L at test
termination). ¢ &

T ]@gte) \{@ exg&e in duph@te tqua&a in a@ow-through system to five
concentrations of_)c ethrinia so ent c ol (ag\tone) d Qg’ tlo$ater control. During the test,
nominal con@atrat@@s otf\g Q@. 044@ 068, é§ est gem/L (deltamethrin tech.) were
maintaine introducing appro&mat arlul@vol es perday of newly prepared test solution
via an u@d%}l,ttent ﬂov@f op %nzﬂ@%ter agfra@s < )"

Each %llcate sol mple led am@aﬁaly & for %‘%lt §%ﬂn concentration once prior to test
t

initiation, at test tlatlo an @/eek]gé her@fter @% test days -2, 0, 7, 14, 21, 28). Biological

observations anc@ 1on the yswﬁwbchar teristis of the exposure solutions were made and
recorded at te@mh@@ t eac@subs@uent 4 houflnterval until termination of the test.
&
S\ @ % @S@ @
Results: @2 @ RS
& Q @ &
Analytical results: @ AN @ N

Anﬁ%/\s]es of treatment 1@ solutions f@oug@t the concentration range resulted in mean measured
concentrations gyhich averaged 68%%rangels9% to 73%) of the nominal levels. Mean measured test
concentratio @werﬁ@gse th$ % results from the in-life portion of the study (i.e. day 0
onwards) e@ 03259.04%,0.07 .{ij 11 and 0.18 pg a.s./L.

The en @mts were exﬁ%sse terms mean measured concentrations.

oS
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Biological results:

Cumulative mortality [%] during the flow-through exposure of Rainbow trout to deltamethrin tec@ ’
M d N
can mensire 241 48 h 2h & 964> iy
deltamethrin conc. S & @\@
Control 0 0 0 a0
Solvent control 0 0 &\lﬁ 9O 06 %@
- s
0.032 pga.s./L 0 0 o @9 o N @
0.040 pga.s./L 0 Q o 0 g D0 &
0.072 pga.s./L 0 ) o 0 I 0y @
0.11 pga.s./L 0 QY0 0 R |0 o @
0.18 uga.s./L 0 W B O] o 00 G 80 5
Q 4]
M YR
Surviving fish at levels > 0.11 pg a.s./L @yedt\h@’fohg@m g spt(%ls aft6 hou@: @7 @
- complete loss of equilibrium @& \\ @} & & S é\ﬁ %, §
- erratic behavior ©Q §i§ é\ﬂ @ g@;\a §9 § ©
- partial loss of equilibnun@ (g \ v ®\ > @@ S w\?®
- darkened pigmentation @ @6 @® &© ©© @Q >
] i i & Q O A
darkened pigmentatioftand r&pld iratio & @ ®)
- complete loss of equilibriffm and @plratl@a S @ \@9 2
There were neither any sub-lethal effecé9nor §y moﬁallty Qwhe c&atrol ahd s&@ht control group.
S S ¥ N O

5
LCso values for ram@% trout exp@ to &@ame@ n t@mma%b?sed owmea

N
n‘measured concentrations

Te@subst@ce S NS N @ %@J@ame@ﬁn tech® (LX 165-08)
@Test‘(@ect (\@& @ og % %mbov@%ut (dﬁéorhynchus mykiss)
N

Eposurely &

@@28 g@ ﬂov@hrog;\gi@test design (dose-response)

\Vﬁcso 96 h (s@\% c@“}a

@).15 @-O.g@g a.s./L (mean measured)

N SIS N
Conclusions: §§3 S é\g ?4;9\© @% é >
The LCso (96 h @c?f det (LXG65- to bo @\',\ out (Oncorhynchus mykiss) in a prolonged
acute test (2 ) under ﬂo&éﬁ oigh COH& ions (%g ] d%ermlned to be 0.15 pg a.s./L (mean measured).
% § @%:’ < % **8&5*
@7 °\@ Q @ S
&9
Report: KCA8.2.104, ;
Title: @% Actite toxidity (@delta ¢thrin — active ingredient to sheepshead minnow
x(@yprp@don ?@zega@) under flow-through conditions
Documeq(@o  M-185536-0171 (R@p. No: A47094)
Guidelj Q') s: &| Protocol @’ Condticting a Flow-Through Acute Toxicity Test with
S §) heep d Minnow (Cyprinodon variegatus) Following FIFRA Guideline
D O SOX 4 #102387/72.3 SM-FA.
Ghp: @@w T yess
Obj ec:

The purpose of this study was to estimate the acute toxicity (LCso) of deltamethrin (purity 99.2%) to
Sheepshead minnow (Cyprinodon variegatus) under flow-through conditions.
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Materials and methods: ({["Z’ ) @©
Test item: deltamethrin (purity: 99.2%), Lot No. 8B 0153 B3; received from o
X7
New Jersey QO @ ?

Test organism: Sheepshead minnow (Cyprinodon variegatus), mean body length 2.7 (2.2-3. 2) cm, 1 fean
body weight 0.31 (0.17-0.58) g. The biomass loading for this test was 0. %2 g of bio pe{%ﬁer o
flowing test solution per day. \

Twenty organisms were exposed in duplicate test aquariaYra flow-thr ..,‘Z_i system tg e c \entr&tﬁgns
of deltamethrin, a solvent control and a dilution (seawater) wate @ontrol During th @11nq£©
concentrations of 0.27, 0.41, 0.63, 0.97 and 13@ deltametl@n e malggme by 1nt@duc 1@

approximately 6.4 aquarium volumes per day oHewly prepared test & ution Via g fQntermjttent flow

@

proportional diluter apparatus. Each rephca%solutl@jr @mpsl@i and @hal fo %eltam; hrin
concentration on day 0 (test initiation) and on@ay 4 (#st te@%nat@) of fi&expappire p&rlod ]%ologlcal
observations and observations of the phys;@?l chagacteristics ofthie e%sosur@@mtlo We@ d@nd

O tcr@natgw §

recorded at test initiation and every 24 l@%frs thg%aft%\untll the test

K A & ©
Results: &©Q S \Q § \@’ @QQ §‘9 § &
Iytical resul N & @6 @§ < 6@@ g
A i ts: o
nalytical results @@ @ @Q @ é

AN
During the exposure period, o V1S<1Qle s gund@solve&test n‘ﬁaterlal{e g. p@)lplt%e film on solution
surface) was observed in 4@y of e tre@ent evel o&cont §01ut1g9 @ S

Mean measured concentratio de]@smet £y 1n th @test nwdia nged friéfn 55@0 60% in the various
test levels. Based on@ése r@ults%e megn me @red ;x\g?t conc@ltra@ns wg% determined to be 0.16,
0.23, 0.35,0.53 ar@ 90 @s a.s /&Bi ol@wal r§ﬂt Te b@ed on mean@leasured concentrations.
\

@
Biological re@@) @6\ Q) & @ @ §
After 96 hoyrs of ex@ésure%nort@ty of: OO‘V as recorde@gn the two highest mean measured
concent%&ons of teste@eltal@hrm 0 anﬁg@gm, ec‘%f@fy) During the same period, < 10%
mortal& Wwas observe@amp@ﬁsh expos m the@meuﬁ%ng trga Sthent levels (0.35,0.23 and 0.16 pg/L
deltamethrin). Th@mu&he e ure, | ® to nt r ted sﬁ% lethal effects were observed among the
fish in test solutieys < 0% ug/ n th@%; & it W@stabhshed that the observed effects during
de

this study wer lear %) 3 ong TEratlo@ pe@ent
I

LCso Value§§or Sheepshea mm§v e)%k%d to@Deltan@%hrm based on mean measured concentrations
\

Test@stance N E S Deltamethrin
N é%tobjg@ o\@ Q m@ Sheepshead minnow (Cyprinodon variegatus)

@Exposure: &M @ ) N 96 hours, flow-through test design (dose-response)

}@go 9&1%@5%@%,): g 0.48 (0.35-0.90) pg a.s./L (mean measured)

S
S &S T
Conclu@n @ @

The I{&o (9@@} of @me&brm to Sheepshead minnow (Cyprinodon variegatus) in a 96-hour-test under
ﬂ(@hro@ conc@{on@as determined to be 0.48 pg a.s./L.

©® seseoskoskosk
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Metabolite alpha-R-isomer of deltamethrin

Report: KCA 8.2.1/05, I 2014 I @@
Title: Acute toxicity of alpha-R-isomer of deltamethrin (tech.) to @ (Oncoryncl@s &)
mykiss) under static renewal conditions S JS
Document No: | M-473954-01-1 (Rep. No: EBDAL021) NG &
Guidelines: EPA-FIFRA § 72-1/SEP-EPA-540/9- @006 (1982/ 1@85? N 2 é\g
OCSPP 850.1075 (Public Draft, 199%; g}’ Q\ @
Council Regulation (EC) No 440/2008, C.1 (zoogQ 2 L &
OECD No. 203 (rev. 1992) @ R 0O &
IMAFF, 12 Nousan No. 8147 (=) Q o & & 9
GLP: Yes Q < ~ 9 @@

& &
Objective:
The aim of the study was to determine th@@%ﬂe i ()&:ﬂlty\o he, tes itel%to rainfQow tro@ (Ol@hy@us
mykiss) expressed as 96h-LCs. @} \\ @} &6 &7 e

A L
Material and methods: ©Q %ﬁox "\@ - @7 § N S
Test item: Alpha-R-isomer of (@tam@}hrm @M urity: 094 3‘7%/w @pec @@3 b @batchmumber AE
F108569-PU-02, analysis ref@ﬁe A% 1583@Th@§st 1‘@@ also@ontam 0. 2f d&lgamethrm as an
impurity. o % g
Test organism: Rainbow tgnt (O#igorhy, nifkiss), mean body lei@th A%xm @n body weight 1.1
g, Lot F11/10 A were a%hve%d on SeptemiR 3%@910 @e blornass 1 g@ this test was 0.28 g
fish/L test medium. & g K @
Ten fish in each tes@level were posor 9@1 undpr sta@f—rene\@ll COII%IUOIIS (daily renewal) to
nominal concentrations 600 (control), i@v(solwgnt coé%l 140 ug @ton@ 1.30, 2.80, 6.20, 13.6 and
30.0 pg test jem/L. pha- Q”\Lsome@aof %é‘ktam r1n amethrin and the trans-isomer of
deltamethrin Were lyz&qﬂm all test levels afté? 0 hnd ddidy fro@day 1 to day 4 of the exposure

period m,n@v and aged fest me@ﬁ by C-NIS/MS. © @@ \@’
o &@ @ o § NS

Findings: N %\

Dissolved oxyget@ tratlo range ed fror@7% €0 98¢ oxygen saturation, the pH values ranged

from 6.8 to 7.3 ard th ter pel@ﬂlre eré%ged from 1006°C to 12.0°C in all aquaria over the whole

@
testing per1% @ >

@
Analvtig@ndings. Q§ @ﬁ? W2 . %@
The concentrations @alph%R isomer of de amé@rin in the stock solutions ranged from 95% to 120%
of IQ%inal QD @ @
The accompanying cher@cal ﬁﬁlys of a @ R-isomer of deltamethrin in the freshly prepared test
solutions at s @ gwal ﬁ@erval@vealed single recoveries between 77% and 176% (mean:
125%) of t]@orr %pondl nominal ¢ ntrations.
The corr@ond 49 coney tratl@w\?s of the aged test solutions at the end of each 24-hour exposure period
ranged“@)m 3 1% @@can: 147%) of nominal. This resulted in mean measured concentrations of
0(c rol) @Qolv conftel), 2.14, 3.53, 4.57, 22.5 and 34.0 pg pure metabolite (p.m.)/L.
M@n m red concentfations of deltamethrin (measured values below the LoQ) were 0.105, 0.189,
0.135,@994 and 0.505 pg/L forthe 1.3,2.8, 6.2, 13.6 and 30 ug test item/L concentrations, respectively.
Concentrations of deltamethrin were higher in aged test media compared to fresh media. The detected
concentrations of deltamethrin are within a range where lethal effects on fish can be observed. It can

ES
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therefore be assumed, that deltamethrin also contributed to the acute fish toxicity observed in this study.
None of the water samples contained trans-isomer of deltamethrin above the limit of quantiﬁ@on
(LOQ =0.125 png/L). D
& &>

The biological results were based on mean measured concentrations ofrthe alpha—Rﬁ“so ¢t of
deltamethrin. However, the reported endpoints for the alpha-R-isomer of%eltamethrirxge o%@nitec@
reliability, as deltamethrin was also present in the test m¢dja at concengi%fions lethal.fofish due to &e?
isomerization of the alpha-R-isomer into the parent compound deltamefirin under te§o con@{fm\ons@( @

o MISEF S
@ 3 Y R O &
Q < @

o

&

O

- s
were observed. I@%a?ll testlev 1@%2.14’@;; @%”L
iod&}fter of os&&%’towa& the

Biological findings:
In the controls no mortalities or sub-lethal ﬁnd@
behavioral changes were observed during the g&tire e@osure@

nominal concentration of >2.14 ug p.m./L fis®show&d the fellowing beh@riour ym&toms: % .
- remaining for unusually long period@n gh%otto\r@bf thé@qua%ium Q Q @7 @&
- showed labored respiration g\? . \\ N & & \© X N §
- did not show any abnormal sig _v@{@ K\ w\g@ \& %© é\g @Q N S)
NN & &
Cumulative mortality was obserlj@s fo@ws (@l}%ﬁSh }& test(@l) .§© §> @@@ - N
MeanSheasurdd RS v &Cum@ﬁive@ortality [%] O
Nominal testc item conc. of al f-R- \F“ @j\ @ S @ @ &?@
concentrations N somer : g 2 %, 48 2h 96 h
delt@thrl?@ <§®1 @@ ) @Qh ) R, ) §
Control o O O ) O@ v, 0 ¥ @ & 0 0
Solvent contro]@ m& - @b N 0 §y %@ & 0 @ 0 0
130 pgLcy” [\ Z14dgpm/L [0 > < B S 0 0
280 pg’ @7 35BugpL Y O [ &0 m§ o, 0 0 0
620pe/l. "9 437 pgpm/L <0 » 0 2 0 20 20
13.6ng/L €,22.5 wgp.m K0 0 o] ¥ 20 60 70
300 pgL . [0 340 pm/L o 0O 0 o~ 0 50 70
O
) § N > O >
Conclusions: © = @ @,% L5 &
The test condi€ons 11 V@}?dity \c@teria@\lvep Y the f&ntioned guidelines. The following endpoints

were determitied based O@eaeasg\? CO%@Q\ntra@@ls of alpha-R-isomer of deltamethrin:

Vo @ <
NS LCx {96 h)X ST (@$.2 pg p.m/L(C.1.95%: 10.2 — 29.3 pg/L)
B 1009% mo@tyo © Q@ S >34.0 ug p.m./L
. NOLEC & N
no-obsergleth@l@ffeg@%nceﬁ@aﬁon Q 3:33 pg p-m/L
NOE )
S @
high onc@ﬁratwr@/ltho&sub-leﬁ@l <2.14 pgp.m./L
@ @ efféts S
< &S S
$ P

Metab@@e trans-isomer of deltamethrin
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Report: KCA 8.2.1/06, [ ; 2013 .

Title: Acute toxicity of trans-isomer of deltamethrin (tech.) to fish (Oncorynchus é@ @©
mykiss) under static condtions S @

Document No: | M-473731-01-1 (Rep. No: EBDAL029) & <

Guidelines: EPA-FIFRA § 72-1/SEP-EPA-540/9-85-006 (1982/1985) @ 1S
OCSPP 850.1075 (Public Draft, 1996) N S & .o
Council Regulation (EC) No 440/200@.1 (2008) g\ﬂ N é\ﬂ
OECD No. 203 (rev. 1992) @ S S L@ <
JMAFF, 12 Nousan No. 8147 @Q @ 9 (0\9 e

GLP: Yes @ ~ S X 9 @g}

> 9 $ &
o R O
Objective: @ @ \@ @ 6\ «:o\,@ @@

The aim of the study was to determine the acu@toxic@gf tl&e??est 1@%’1 to %inbov@rout f@ncor};}’nchus
mykiss), expressed as 96 hours LCs. @3%’ @Q Q@ o @& '
‘&% STy S § @7 @
Material and methods: @§ \\ o . & \q;\ éﬁ ® §
Test item: Trans-isomer of deltame@in (qé%h.), @Wz&@con of §Twe &s‘[a @ 95 1%) W/W;
specified by batch code: AE 0033 00 ‘©B97 0601 d%fgingatch no: SE@ 1, -No.«:ﬂ\l@'g455. The
test item also contains 1.4% of e m&@in a@éﬁl in‘@ity.@@ &© ©© @@ N
Test organism: SSHERN O @Q (S é
Rainbow trout (Oncorhynch%’ mykiss), m§ body lengt4.3 cth, me‘agf%ogiy@@/eig 09g. LotF6/11
A were delivered on Feb@ary 1@, 2083 Tm&ss 10%1’;@ f@@lis @ was0.23 g fish / L test
medium. N S ® @@ RS .
Ten fish in each test {evel wée e)@ed f@ 96 g@ider &t}tic co@litioé%to n&ﬁinal concentrations of 0
(control), 0 (solve@ont@l: lp@g ac&one/L), 0.0@ 0.%@0, 0&141, 0@10, 0.682 and 1.50 pg test
item/L. The tragssso Pof dgﬁamethrm, &Nell ‘as its iSpmer @elta%rﬁ@hrin and alpha-R-isomer of
deltamethrin pete analyzed @ all télev&lfteﬁ@a , onglay 2.a8d on day 4 of the exposure period.
During the :b/e)st, fish®Were e\%amin@g afteg four %@1 S an@en da@y fo&%ortalities and signs of poisoning.
Within the Study the pFwval he @en S ura@n le@md\t@? temperature were measured with
commefcial measureront deSiypes. RESR S

0

L° Q
SR, N

RO O xR
Findings: @@Q > %\ v ©

R
Dissolved oxygen co@ntr t10ns r@@ed @m 79%%6 to 99% oxygen saturation, the pH values ranged

from 6.8 to ¥ and $4e r te@rau@ran@ fror@l 0.5°C to 12.6°C in all aquaria over the whole
testing perind. § @fjf .9 %@

2 Q < &

Analytical findings ™ % @ @§ N

Théaccompanying chemggal ar@ysis of@an5§mer of deltamethrin revealed recoveries between 112%

and 256% of n@giinal Vj;é?@ test iftiatigl: At test termination most recoveries were below the LoQ

o,

(LoQ = 0.0@ u§%§\/{e measyred yalues over the entire test period of 96 hours ranged between
23% and o % nomyhal values fQr trans-isomer of deltamethrin. Geometric mean measured
concentrétions «ﬁle trits-is r of deltamethrin were: 0 (control and solvent control), 0.0235, 0.0338,

0.0463%,0.0640.3 15and ™43 pg p.m./L.
200691, iend L

N6
De%ar%ﬁm was detected in samples of the three highest test concentrations from day 2 onwards
(meastirdd values below the LoQ). The maximum measured concentration, i.e. 0.044 pg/L, was
measured on day 2 in the highest test level. At this concentration, deltamethrin is acutely toxic to fish.
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Therefore, it can be assumed, that deltamethrin contributed significantly to the toxicity observed in this
study. ©©
No amounts of the alpha-R isomer of deltamethrin were found in any of the measured water Sampley’
and none of the measured compounds was detected in samples from untreated v@r and solvg@cont@@.
L . © S
Biological findings: S\ ® < 6
The biological results are based on geometric mean me@lred concer{r%‘tions of tl@kransfigomer@f
deltamethrin. However, the reported endpoints for the ¥ans-isomer-6f deltametjﬁein ap&)f liniHed 'S
reliability, as deltamethrin was also present in the teoﬂ\rnedia at copéentrations leés]g;f to ﬁ d@@o r@§©
isomerization of the trans-isomer into the parent co@?ound delta@hrin@ under&és)‘c conditions®y &@
@ NN © o @
In the controls no mortalities or sub-lethal ﬁn%ngs were ob@ed. t@\dll %@ev@&@@@ pgp.m./L
sub-lethal effects could be observed during the entil@exp@tre p@é})d. %r 96y of e%posur%towardos

nominal concentrations of >0.0609 ug p.m% fish @iow&@he fo@wig eha@'@ural @mpt@: @§
> S)

@

- showed labored respiration g\ﬁ N N (S} R k) N

- remained for unusually long peds aﬁhe wa&% sur@%e %© C‘}y o~ N S)

- were inactive or displayed a @Hna% low\agivitQ@ N § S @ ©

- turned dark in coloration Q o © O @Q ® ©© @Q \%

- showed loss of equilibrivmy = @ (@@ @ Q& (3 @© N

- were hyperactive %@ S S &@ .9 % )

- showed weaker col%ltioné @Q @& v @ N 9
e s T §

Cum;l:t:::l :::::z&g&s ob Veg@((%s%o%gs@lo \f;@ pg ‘test lv@. (%x &\

P S O 4n P« uh 9 J’ & amh 96 h
Geometric Kz;n Q®no.(@ ‘%& nq&ﬁ@L ?%& . of %o ;EE). of | % no. of %
measure@tg1 conc. @ dead %ad %deadé @ad &%ead C)deag7J dead | dead | dead dead

(ke pm/L] NI S d o \(\@ o

Agontrol .~ @ o O 0 e [L O] %o J™ 0 0 0 0
solvent controlxXQ Q {{@ . (€ i, 0 0 = 0 0 0 0 0

00235 ¢ | Q0 %0 s o0l o [ o] o 0 0 0 0

0033, 20 06 & | & 0 0 0 0 0

0.0 ] O [0 |80 B0 o 0 0 0 0 0

00891 0 N0 0. D o 0 0 0 0 0 0

9317 Z0 9 o sl & [ 9 [ ]| 9 | 90 9 90
w, 143 W o | @ | @ oo | 10 [100] 10 [100] 10 | 100

¥ o v O
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Conclusions:
The test conditions met all validity criteria, given by the mentioned guidelines. The following end ©©
were determined based on geometric mean measured concentrations of the trans-isomer of delta@tbrm@ﬂ
a S
Test substance: trans-isomer of @gitamethrin (eeh))
Sl
Test object: @ Rainbow tr @t\’(OUncorhynciéﬂ% myk?%s)J é\g
i ou & @ @
. D) : R Q
Exposure: @5 x b hours, stzgc@ést [\@ § .9
© @
LC 5096 hours (95% C.L): @é N 3;99'5‘ :‘éf& o &
LOEC &’ §§ 2o . .@’ & %@
: & N
lowest concentration with an effect  © @ N @§ 0@8 H gfg@" '/L&
NOEC: IR @ K e N
highest concentration without toxic ¢ffects . " N S 3% '023@ p-m/ @ §@
NOLEC: @ N @ N N X
highest concentration causing nq@)rtalﬁ% S N v 0,@9 lu @% /Iﬁ“@)@ ©
Y &2
% I @’ °\ v @ @
100 % mortahtyé . . > ©§\ m@\}ui\)) @p m\\))@ Y
@ N w >@§ @ Q& & @© (N
v AN & o % &
S A Qo L@
Metabolite 4'OH-deltamiéthrin © ¢ § ¢ e v S
& S S
Report: KCA 8./0_; 0187 > O & S
Title: Keutettoxicitipo fishiOncorynchusinykis®) under statigrenewal conditions
Document Nog )Y M¢73195<01-1 (Rep. N@\EBmLos@@ QRS
Guidelines:, $ P&?m @1 @0/9@5 oo@ 982/1?’85)
50.1075 (Pub 1c r@t 1
\@ Cou@gcﬂ Regyfatio 440/ Ql (20@
QO o) 03 ( 1992) < o
AN Q .
° AFF\ Neusan 1}1&81 N
GLP: MY es o) N @y @
2 & & @ - &
Objective: @Q @ @ QO O @
The aim of tl?study was @et {-;-) net \cutc%@>mm f the test item to Rainbow trout (Oncorhynchus
mykiss), essed as 9@%hour NCs0. @ @ Ry
S
NG EANS)
Matérial and meﬂwds @ @ N

Tesﬁtem BCS- BY8440@’(tecH§) urj

01, Origin bat&@N %&ES

ié@ w/w; specified by BCS-batch code: BCS-BY84407-01-
, No.: 1237717, tox no.: 09494-00.

Test organi W\” @

Rainbow tfout (C@orh@hus@kzss)@ean body length 5.4 cm, mean body weight 1.6 g. LotF 6 /13 B
were de@vere il 25 3. The biomass loading for this test was 0.40 g fish/L test medium.

Ten @%ﬁ 1n élel Wwere exposed for 96 hours under static-renewal conditions to nominal (mean
m@ re met boh@test item concentrations of 1.30 (1.06), 2.60 (2.19), 5.18 (4.26), 10.4 (8.26)
and 20@5 .6) ng/L against control and a solvent control (100 ug acetone/L) with further 10 fish.
During the test, fish were examined after four hours and then daily for mortalities and signs of poisoning.
Within the study the pH value, the oxygen saturation level and the temperature were measured with
commercial measurement devices, daily.
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Findings:

Dissolved oxygen concentrations ranged from 92% to 99% oxygen saturation, the pH Value%sange
from 7.0 to 7.7 and the water temperature ranged from 11.5°C to 12.5°C in a
testing period. BCS-BY 84407 was analyzed in all aged and freshly prepared st media.
Measured concentrations of BCS-BY 84407 ranged from 99% to 144% in%he fresh tes
from 29% and 94% in aged solutions, respectively. The@ore the bio]é@ical resultg@f thi{ﬁtudy @”

based on mean measured concentrations of the pure metibolite. @ @© Q %@
In the controls no mortalities or sub-lethal findings were observed. © Ko & § q&©

After 96 hour

s of exposure the surviving fish sh

N
In all test levels > 2.19 pg p.m./L behavioral ch?ﬁ ere obse during the@cr?tire £Xpos

- remained for unusually long periods at Qée W
- showed labored respiration S) @ é\g

the following lge@viour@syg@bms @ @
at%surf &%\ %@’ @6 N8
> (g

S

©@

& &

o,

uaria ovepx tBe Owh@@jz
@hui%@\ ands

ul@peri&@

R

K

L S S °
o e e @Q S & & e
Cumulative mortality was observed as follows sh est 1ével): . Ro
y gaegleding & s &
. %
Exposure time 4 hours 4 howars 48 h6lirs T2 MHour ho
p (Dthgers | apiurs & Sl ke
Q) o
Test conc. no. of % %0%% "/gj) § @of §>% @Qw. of %
.m./L dead | d d dead d dead &ead dea de dead
[ng p.m./L] g@@ cid | do gpiend & e
Control 0 i 0 Lo ol oS 8 LD [0 0
solvent c. 0.[70 P ool o] & [0 [=0 (€0 40 0
1.06 o [ ol e | D 0o 0 T 09| o 0
O
2.19 O @ S0 g 0 oo 09 @ | «0 0 0
426 S0 & 0D 1LY 10 ] @75 |7 lg70 7 70
8.26 TN 0] 6 S0 [0 [OToo 105 100 | 10 | 100
176 & @& | @ [Olo o %o 100 1‘%\9§ 0 | 100 | 10 | 100
%,

Concl@s: g}’ O Q

Test cénditions met_d¥ V&Ll@/ criteria, &Wn ¢ mentio
were determined @ on‘mean @c%asug co

A

%@@"@\@f

]}%ﬂtl‘&@ﬂs

4

Y \@’

of BCS-BY84407:

P}Q@guidelines. The following endpoints

%) (@Q 6’9 © (®\ O § L04
O Testsubi@ance: > N N [ BCS-BY84407
Test obj ecttQ = @@// @ Rainbow trout (Oncorhynchus mykiss)
L7 Exposurey” O & . 96 hours, static test
N\ Q
S P RN 3.99 ug p.m./L
\& LC 596 ho%@.ﬁ%é@.l.).@ § (C195%: n.d)

@
S

@ LOEC:S Y

loggé%zt coneepirati ithsan effect 2.19 pgp.m/L
o NERC: o O 1.06 ug p.m./L
hi@st coffcentratign withont toxic effects V06 pg p.m.
&7 NOLEEY
gﬁﬁ’igheﬁ@?nce %ﬁon@using no mortality 2.19 pg p.m./L
QQ & "T00 vsortality: 8.26 ug p.m./L

&

skskoskokok
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Metabolite Br,CA

Report: KCA 8.2.1/08, I 2001 N &
Title: Acute toxicity to Oncorhynchus mykiss (rainbow trout) AE EH8565; @~ &)
substance, pure (Metabolite of Deltamethrin) Q S JS
Document No: | M-199816-01-2 (Rep. No: EC00/074) NG &
Guidelines: OECD No. 203, US-EPAE, §72-1, EUC.1 kS N 2 &
GLP: yes Y @ & S | D &@
N o* & O
Objective: %@ Q& . &© N @© @Q}
. . e - Q S JEN
The purpose of this study was to estimate thete tox1c1t)%gLC5,0)f AE 10&5@5 (g\yl@abo@ of

deltamethrin, purity 98.8%) to Rainbow trout c@ncogjﬁchu@wyki@\und%@aﬁ@ndi@ns. %
o

© v G b@ © é % &’
Materials and Methods: W\% \@’ \@ @Q N @@ @7 @
Test item: AE F108565 (metabolite @delt@thri@pgri@: 98@% W@g spe@ed%% bat ©§ ode:
AE F108565 00 1B99 0001 (AZ 080§). > & & & &
Test organism: Rainbow trout (O@O}fhyn@us mykiss), mo@as ea@dy l§gfch &%}cm, mean
body weight 3.2 g. The biomas@oadi@or tl@@est \ 0 %@ fisk/ L te e% D
Ten fish were exposed to t@omifml co%@ntratig@js of 40, 1, S@%and 1 m@st substance/L
together with an untreate contr%and é@lve@onm@(o.l n%; a@ne&f@or 965hours under static

conditions. During the tést, fishwere efa@mine&dailyifor martalitie§and signs isoning. Within the
g q

study the pH-value, ‘gyoxy sag\lﬁ%‘tion [Sel @ the&e@lpe@&ne were mQred with commercial
measurement devi@ daily. ised@gen@nce@tim@ range@from [¥ mg/L to 9.9 mg/L, the

pH values rangedfrom 7@* to 8 %and the wat&gtempg@tur ge‘%rom @"C to 13.5°C in all aquaria

over the who @%tin riod, The @oto e@d w&&lG rs o@ht and’8 hours dark.

After 24, 48,772 aigb'96 hgurs of exposute ﬂg@sﬁsh Were in@ectgg@for the number of deaths, toxic
symptom&@ abnormalitigs. T 0 (% )Nifter 24, 48 D2 ar{@ hours of exposure was calculated
in eachﬂﬁ;ﬁatment group: Chefaical analysi the @shly@epm@and aged (96 hours old) test solutions

was performed fm@ test&i,t\em @FIQ@S u&@g HC/U\@
AN @ QO >

)
5 & & 5~ &
Q N < N <
Results: @ QO ¢ . Q O @
N 0O O S & D

Analytical gesults: (3 S ,%Q % @

Analys@ freshly o&f@)are@pose m%@ﬁa fag\AE F108565 resulted in test item concentrations
rangin&g rom 39.7%640'61.7% of npmina $alues de to a limited solubility during the first two test days.
Analyses of aged%ate M for AR F1 5 at experimental termination resulted in test item
concentrations @‘@m 93.7%<to  10%57% nominal values. As the analyzed concentrations of

AE F108565 fyere v&&&kﬁn %0 o$minal at the end of the study, the biological results were based on
nominal co ntra@\ns. o %, ©@
y SO

¢ @
Biologic lre@s: @ §®
M% ity, @@tharg@f su§>cmg, ceased swimming and/or loss of equilibrium were observed as
intdxicati@n symptoms at the treatment levels of and above 32 mg/L. Therefore the concentration
withortality and without any intoxication symptoms (NOEC) was 18 mg test item/L.
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LCs values for rainbow trout exposed to AE F108565 based on nominal concentrations

L D>
Test substance: AE F108565 . QFQ
. . . . ® O
Test object: Rainbow trout (Oncorhynghus mykiss) @@ A
Exposure: 96 hours, static test desig@?dose-respon%) B
LCs 96 h: 100 mg test item¥L. (nominal)& § 2
S
. ¥ & Fee
Conclusion: ©Q @ D é% ©§
The LCso (96h) of AE F108565 to Rainbow trout @corhynchu@ykzss) in a8 Salic 96 <%our@st was®
determined to be 100 mg/L (nominal) Q'?@' N Q \ & @@}
o S S
R @6 NN
Q Hxx @y 2, S 3 @
PO O S &
Metabolite mPBacid &% \@’ \@ Q N Q @7 @
o o O o0 D s Q
Report: KCA 8.2.1/09, “ 19810 & & o
Title: Determinatiof.of the@tute f&mmty%f 3- %@nﬁy@éﬁm@cm® %‘”@
Rainbow Trout (Samno gcﬁ@dner » R Q O N
Document No: | BL/B/2 N B N~ >
i < 0 CE e Y
Letter of Access: | M-479984-01 - 1 , < o e
Guidelines: (No @1deh@ @v @ o NN
GLP: Yéss S % O
% @” SEER OGN oD
S % & $ & ¢ <
Objective N
The study was p rme@%o de*ﬁ@%mé%he aeyte tox@y og%he 01c Acid to Rainbow Trout
(Oncorhynchué@klsgormer%l knéwyn as %Imo lrd § Wat?&p A static-renewal test system
was used to d@erm@ 24 gi@ 72 ar@ 96 ffour LCsy Val

@%5\@’@@?

N & N
Mat g@ d meth <
aterjaband me Onzw%c . 600 ] % g

Test item: 3-Phenox

Test organism: (@ Irouty nco@ynch@%"myk@ fom@erly known as Salmo gairdneri), mean body

length 52 mm{47 mefe 58 i) m\%b c@we&&@l gU131 g-2.74 g).

Ten Ramt%w Trout fry @r co ntr in a static-renewal system for 96 hours to six

test item, centratlong@a solyent 001@ %@)OO mg/L) and a dilution water control (freshwater

control)>During th 1@ncent@ga ionsQf 3.2, 5.6, 10, 18, 32, 56 mg test item/L (3-Phenoxy

Ber{z&c Acid) Wel%vmam@%ed b@dmang&f test solution.

The concentratl@%gs of 3-Phe (géy Begjzoic & d in the exposure vessels were analysed in the freshly

prepared and<aged (24 h &ld) {5t med@ of each renewal period. Biological observations and

obsewatlor@f th&phys1§ haracteristies of the exposure solutions were made and recorded at test

1n1t1at10n@ad at @@c sub; @ que@?4 hour interval until termination of the test.

Fingggs: @ § o
2 >

Analvt{rj@l results: Measured concentrations of 3-Phenoxy Benzoic Acid ranged from 98.8% to 111.6%

in the fresh test solutions and from 96.9% to 105% in aged solutions, respectively. Biological results are

based on mean measured concentrations.
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Biological results: ) @ IS
Mean Percentage mortality obsexyed ©) o
Nominal measured 24 hours 48 hours 72 @){rs 9£Wour§®
concentration of 3-| concentration @ °
Phenoxy Benzoic of 3-Phenoxy % § K 2
Acid (mg/L) Benzoic Acid . . L9
(mg/L) ?C@ o N > o@
Freshwater - 0 0 2 0 @ Y 0 %
Control SN &© D QQ @Q ©
DMSO Control - 0 R 0 Q NN @ Y
3.2 3.5 0 ¥ 0 o  ® O] o
5.6 5.5 0 . QU 0D NO00S
10.0 10.0 108 . «J0 & T gy 10 10
18.0 17.7 60 M a7 1O 907 g @ <
32.0 33.7 wJ00 o S, 160 T A A0 L1009
56.0 56.7 o> 100 o> W0 S 100
There were neither any sub-lethal effects§dr a ortalify in thesontrghand s nt ¢ ol . N
R e P
B
Surviving fish at levels > 0.10 mg@est igm/L s@pwe%@e fo]@?ﬁn&@mp%@%: @@ S
- Fish darkening Q@ O\& v 0 %@ @Q & é%
- Lossofbalance ™ % § & @y AN \@ &
. - e O N W L & 9
- Fish spiralling . © N VA
S § & LN
- Weakness of fish @ g O 6@ QO « Q
- Fish surfaci v @’ @ § %\ © & &\
] . ine Vv @
Laboured plréﬁn spiralling > | Q & & @
O NS O v @ *§
O o &Ly &
S S N 9 S
LCso valuesgfor for @inbo%’trou@xpos% to @eno@enzoic Acechnical based on mean measured
concentrations: N \@f Z
T
&\Test subsg&e: {Z\ é;o\{ ' § U$ ilé%xy er@ac Acid
NN aig%%sw trodtX Onc yncl@g mykiss, formerly known
Test o@ect.@ §@ ey °\% & Salmdgairdneri)
ﬁ%g?o sure@v @Q \2&, 84, Q\\gnd %Q\l%urst%tic-renewal test design (dose-
@ Q Q & @response)
5% (A.): Q 1@3 (ili@f 1 3&&) mg test item/L (mean measured)

L@ﬁ% h (9
2,

the 96 hour e

Conclusio@§

The L(;@b
as Sa

N
v

Qo &

S @
The Ho observed effect c@’lcen@iﬁ

@ N

©@

it b on m®n measured concentrations.

&

skesksk

sk

%EC& which no toxic symptoms were observed throughout
gQgZJ to @5.5 mg test item/L.

ure period S
’%@l\@ fo

Jf 3 &heno@enzoic Acid to Rainbow trout (Oncorhynchus mykiss, formerly known
meri)aan agute test under static-renewal conditions was determined to be 13.3 mg test
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Results from literature review ’ @
& &
Report: KCA 8.2.1/10; -, M.; L S.; ; 2006 @QD A
Title: Acute Toxicity of the Synthetic Pyrethroid Deltamethrig ¥o FingerlinggEurgp@ﬂ)j
Catfish, Silurus glanis L. QL &
Source: Bull. Environ. Contam. Toxicol., 76, 1, p. 59-65 %ﬁ o .9 2 |
: 2005-0889- @) S BN =
DOI No: 10.1007/s00128-005-0889-3 \& @) S @\ @
Document No: M-460890-01-1 Q @ & A §
Guidelines: APHA 19851 o < o Q0o
GLP: No % R S < © &\g
Classification: b) supplementary 1nform@gn (EFSA Jgﬁmal (@1,9(,2\)%9&@ 9 %f\@
@ R S, N R
S & O L4 N
EXECUTIVE SUMMARY A S Q@ o S @% < °
@
A static acute toxicity bioassay was pe@rmed\% de@me tm&iﬁty gf@%tal@thrin for Eurf@pean
catfish fingerlings (Silurus glanis). & K %© W\?\ < é\’ Q
Fish were exposed for 96 hours fder $tatic, r@ew@ondl@ns @[he ﬁ cer@atlons of

deltamethrin: 0.25, 0.50, 0.75, 1, @3 and g%? nal) a@ ell ntro ahd sol fvent control
(acetone). Mortality was assessggl at ]%@4 4872 a(#‘ 6 @ er start eh@urqzl%changes of test
animals were closely followggﬁnd réord
The 96-hour LCs value fi ﬁng%%n @he @opea&atﬁsﬁ(&l@s gl@@%) fohywmg exposure to

deltamethrin was determinéd as 0.686 £8 del@ethrﬁyL @ O
v é 9 © 6@ °\ é & o\@
@Q N § & §§ o 90
SN g ¢
MATERIAL@ @\r DS & P %ﬁ& y & @%
. SEES)
A. Materl% %@ % & @

1. Te@terlal é}’
%e titem: Decis2. @EC

§ Actl\% subs@ce(&)%©Del hr]éx
Chentigal Zﬁ; nd §r1pt Nugreported

@ urC@ test Eom:
Not @ortec@

Q #tchmmberQ\
% N Pur@f %delt&g@thrm
@7 o\g@oragé%ndltlons ]® re@&ed
% < @er so@lhty. @V ot reported
2 Fest solutions @\ §
@° Vehikle/solveit: %%etone
S Sour:%%of vghicle/salyent: t reported
C@enm\g on o icl&/ﬁsolven@ Not reported
@ @Q Metkad of aration: Deltamethrin was prepared from a stock solution weighed in a

§ @@ % O glass boat and transferred to a volumetric flask containing
§ @ § N experimental water. Dilutions of the defined stock solution were
Q 9 @ used for the tests.

@@ Evidence of unsolved material: Not reported

! APHA (1985) Standard methods for the examination of water and wastewater. 16th Edition, American Public
Heaith Association, Washington, DC
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3. Test organism(s)

Species:  Silurus glanis L. @
Common name: Fingerling European catfish Q\ (%03
Source of test species: egion Dlre&t@ate @
Size of test organisms: ~ Fingerlings, weight 15-18 g, length: 1815 cm Q\Q
4. Culture conditions of test organism(s) RS § ©

Culture medium: Not reported @
Temperature: 17+1 °C

Photoperiod: Not report
Light intensity: Fluoresc ght

R ¢ &
pH: Notr N @@) Q > & @}
Oxygen saturation: No report @ @’ 6\ o\y\’ §
Food and feeding regime: Fl®were gellet ds d z d@no& but n%durmg
e 1ast tatiéd SN

@
Acclimatisation prior to testing: g\aFlsh&v%re ke&Nor 7 dgys 1n@per1 %l aquaria wit lﬁﬁ

%’tﬁ{ tem @ture and a 1200 pho@er*@éﬁish v@e fed
et feeds durﬁ@ada on é@the}s Te n@ed d%mg the

& st 24 Trof a dﬁatlo Q) N 7,
Observations during acclm@tl tlon@ Noort @§ &Q ©©> @@)@ (&o\
RS CANEN @Q 2 Q
B. Study design and met%)ds N §9 @& > S @ \@9 2
1. Test procedure 9 § @§ @“ *o $ @y\’

Y t syste t5h: Ag?lte t@lt}/ bt@assay@ord‘igg to the%%ndard method APHA
S &
@ B8RS §

O Test &cen@tlon(sﬁa 0.2, 0. 5%@5 1 @% an@ ug@ominal)

O N &
@ @ Controls): V@t fitrol and solv@ontr&k{acetone)
@mb *6 i \@

e&@ repllcates s reph@@tes 20 fish each®
. © Test c 1tio 280@ aquar@ fille@with @7 L of dechlorinated tap water
&Q° ) Feed : Nq feed@ %, @

\ M@l wal: Verg\ﬂN hougs %
Frequenc@@’ tes‘%em a@can \ N%@éarly @emﬁ@ but presumably via new test media with
eac rene@al @@
©@ @© gf&st dms%tlon @ h e
@ E@omt QMO@%W a@ehavioural changes

@’ Meg}svﬁ@men@quen@ l@rtallt&%s assessed 1, 24, 48, 72 and 96 h after the start

% Statistics: @%tatls@ analysis was performed with the SPSS 10.1 computer
\y\’ Y Q . pro&n (SPSS Inc., Chicago, Illinois). Data were evaluated
. v @ the probit analysis method. The chi-square test was
@ l%)loyed for comparing mean mortality values using a

@ \%% § ‘”\a @51gnlﬁcance level of 0.05.
2. Measuge ents\i&uring e test, Q
Q@ %ter/me@iur@meters: Dissolved oxygen 7.2+0.4 mg/L, pH 8.4+0.1, electrical

%, § @ s conductivity 22749.5 uS/cm, alkalinity 148+24 mg/L and total
§ @@ o3 § hardness 19615 mg/L as CaCO3.
QChen@al analysis

2 APHA (1985) Standard methods for the examination of water and wastewater. 16th Edition, American Public
Health Association, Washington, DC
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@

Deltamethrin
Guideline/protocol: No chemical analysis conducted.
& &

RESULTS Q\ g
1. Biological findings: @@ &@ @g
Mortality of fingerlings of the European catfish following exposure to de%amethrln is s@ma@ed in

%)
the table below. 5 9«
Normal behaviour was observed for fish of the conté@ group an .25 ng/L. @ﬂer \h, sgine

abnormalities such as less general activity and loss of equilibrium
0.5 pg/L.The abnormal behavioural responses obse

loss of equilibrium, hanging vertically in the Wapld gill move
at the water surface, air gulping from the water s irface, or sta

%
@
Cumulative mortality (n = 100 in five reph%es) anddeth @)nce tlonCso)@f de

re observeddn

1ng, swnn

%aquari%n be@em

fish ex

atall concatlons hlghé\t’han 650 il

e@ erra %
g m@mnleg@,on

pose .-

g

et ¢
P

depending on time (1-96 h) for E hefingerli $

epending on time ( ) for uropean&&\ag sh-fingerlings: > &% L w <
Nominal N@ W Kumber of déadl ﬁs@h;c NS Q)
concentrations R N SRS

| [ng deltamethrin/L] Lh &© @ M4 > ‘Q@ @5 Cy h S &@611
Control - N b 2 S oFf P10 -0 [ -
0.25 DL N T el Y- |V -
0.50 - Q- 2 b 9 g 20
0.75 S Sy @ 0 14 ] 35 © 67
1 7 YNSRI 93
2 B | 99 | O 8% 9 ND
3 O] BN g 98 (> ND & O

497 P RA46 o 21 0.866 0.686

LColhgll & o (2350:2.639) | (E311-1,5%7) (%26-@25) @0679 1.134) )

ND: No data b@use@@%%@fﬁor‘[ahty,() Not deat @@ O %@

&@ @ @ ISR Q = .©
RESULTS SUM@RY & éw © \ (& %\
>
The 96-hour LCé&value or ﬁ@rhq@of the, Eur ean c@sh (Silarus glanis) following exposure to
deltamethrin wzgs detét 1neé% 0, ggé ng @I’tam@rm/L@ﬁ
PR &
Comment-by the Notifier: S %:' .9 %@

poinfacute fish #eXicit

The study is consider Sg%e%ry mQ atr@ only, as a GLP study is available to address this data

Rcli@lht Q

th@)ubhshed data is limited due to missing analytical

verification. However t&K media wege rene@ every 12 hours, so a continuos exposure of fish can be

assumed.
Therefore,

@e mﬁ%m
@

2011;9(2)2092) &
@
@
& S

&

&

&
v

@Q

is “Classil gied as b) supplementary information (EFSA Journal

@
CK@?Z & Long-te@n and chronic toxicity to fish

For st

( ies already evaluated during the first EU review of deltamethrin, please refer to corresponding

section in the Monograph and to the studies in the baseline dossier provided by Bayer CropScience.
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The endpoints from the following table have been evaluated during the first EU review (review report
of Deltamethrin 6504/V1/99-final)). In the EFSA List of endpoints, the NOEC < 0.032 pga.s./L
prolonged toxicity test is considered (-, 1990; M-135553-01-1). However, a fish full j@%cycl
study with deltamethrin , 1993; M-149454-01-1) is available and was&valuated alre@dy in

first EU review. This study pr0V1des a real NOEC, which is also lower, tharfghe current EUend, Oint.
Therefore, the NOEC of 0.017 pg a.s./L will be considered in the Tier 1 rlsl% assessment@s n@learf@

why this endpoint was not considered in the EU list of eré%@)mts @ S @
Table 8.2.2- 1: Chronic fish toxicity of deltamethr&} &©Q é\y@
Test substance Test species =) Endb%nnt@) (\&
Deltamethrin g;ﬁ;;;?;@;g;gﬁ ?9 “ %O%C 1@7 p&\a s. /L@hm)é
Deltamethrin }}j;i}e;)}czz;z:gn()iiz}%g@ b @é@EC@@O 02@@% a. s@L (1&1%)\}7
- G
Deltamethrin (prolorlf;e}cll, t(z)};riom&2&g?@ Q \(§03 & aé}%L @%
Oncorhynchi#d ylg,&s © SR
mm = mean measured Q @ @@ ©© @@@ &©© @@)@ @@ o\‘”\a
v & & S s

@
In addition, an ELS study with thwarme@eme&Cypr@pdon &grzega%?v (Shigepsh a?mlnnow) was

conducted to fulfill the Qa@reqm@me

o or §@@eg1§tratlori@ of del{é% th@n t%e@ SA. A summary
is provided under pomt 8.2.2 @

O
S @ S N S o\@
Table 8.2.2- 2: A(@lon& chro§ ﬁsdpol@ts %&elta@ethnn

@
Test subst@re Lest gpec1es O @ E§@0m?(@ Reference
) b
Q .
Delta%ethrin@’ C@%’ (%}g‘f (%Lj%@ N@c o (m 24 figas/L (2012)
S  Copringdon yeeg my M-439783-01-1
N o O o F= 3
@ < IS o & S
< o
CA 8.2.2.1 @j&she llf age@mcnty\test S
@ v
NQ)
5 Kcmz@ozw
Report; SIS
Title:S é&arly 11f<st e tox1c§§ of d@amethrln technical to the sheepshead minnow
o (Cy, odo@arl%@lus)@er flow-through conditions
Document No: M@8978@®1 1
Guidelines:, @ FIF -4(
@ PP Guideline (%400 (1996 draft)
< X Gg@ehn 0(1992)
GLP. @ @
SR

2§ ive, @ @
Th pl/l@l?e of this study was to estimate the chronic toxicity of deltamethrin to Sheepshead minnow
(Cypriwddon variegatus) under flow-through conditions.

Materials and methods:
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Test item: deltamethrin techn. (purity: 99.52%), batch no. EGDLTK113

Test organism: Sheepshead minnow (Cyprinodon variegatus) were exposed in artificial sea w@ ©©

nominal test concentrations of 0.0063, 0.0125, 0.025, 0.05 and 0.1 pg a.s./L plus a control an lven@ﬂ

control (10 uL/L. DMF) for 35 days under flow-through conditions. At test in@lon 35 egi
old, in the nerula stage) were exposed in each replicate (4 replicates per cétcentration) in eg

placed in individual test vessels. When hatch was completed, the alevins V\e%e impartiall 0 20@

individuals per replicate and released to the test vessel, 1n@hlch the eggi%ip had beeg@uspeﬂd@d @

Concentrations were analytically verified at test 1n1tlat10?and at leasce a week géreaf%@ mCI&@ng
@

experimental finish of the exposure period. &
Biological parameters assessed were sublethal eff (dally) ﬁs@ atchabilit é@?ﬂly durmg@atch&@
phase), survival (daily) and growth (length and (@Velght of %ngm ish on @
S MENEN & %
Results: S) %@ é*ﬁ Q@ x
. v @ ©)
@% . \ & . \§ St ¢ &é@
@
During the exposure period, no Visil@gnsf und@blve@est I@%erlas@ .g. 1t @was g?served

in any of the treatment level or cogtrol soltions."Mean nieasuted contentrati am@ rin in the
test media ranged from 48% to 49%in tke var tes els @ysed&@the@esﬂéﬁthe mean measured
test concentrations were deterined{o be 6, Q012 @@4, %n 0.040 g @ /L. Biological

Analytical results:

Op
f

results were based on mean r’%eas ed co tratfQns.

- 9 L& @5@ @gg & @ § @ \25@
Biological results: %\ @ & *o §
Fish in the controls g all offfer leve@appe al du@lg tlé%our&%f the study.
The day 4 mean p

ent hfch ga@d rom 7. 9% to 9 n@g@: da 5 meagy percent hatch ranged from

80.0% to 87.9%g, taL%\gcal aﬁ&ym%ndlczﬁg} tha& rcendhatch@vas %mgmﬁcantly different from

pooled contrc@n angstest lgyel on@ay 4@&@1@ @

Alevin sur%val wa@’analfﬁ”ed fop stud% day ea ercen@alevm survival ranged from 82.9% to

88.6%. survival w naly@d at ermitatio, . Mean percent fry survival ranged

from % to 100% @tatwt@l analysis @dlca;e@that Bzé{h a&&

signiﬁcantly diffe fron&pool@omr@s in y tes Vel

At test terminatiop (stu£§§ day@ - 1sh were crlﬁce nd measured for standard length and dry

weight. The mgan le d frém 20@% 20@ ean dry weights for fish ranged from 72.4 to

80.8 mg. Stafitical (g%al @md ated ¢ @ sta@rd le@th was not significantly different from pooled
he 6@1111 test showed a statistically significant difference

controls inany test level. For d \ @%
at the highest test co&%ﬁraﬂ@ (0 04 /L@ comparison to the pooled control data.

n survival and fry survival, were not

Endpoint cOn@ol @olven*ti @.003 0.006 0.012 0.024 0.049
@ contFol {g%g a.s./L | pgasJ/L | pgas/L | pgas./L | pga.s./L
} %
Day 4 -m \ﬁ) 6@,& 79%9D| 12.1% | 243% | 157% | 150% | 10.0%
hatch Q
0 \Y,
D &@% @ D
h;é& ea&@ <<§6%©> 843% | 87.9% | 82.9% | 857% | 864% | 80.0%
_ Bean  |O°
Sogmsan | Voo | 85.7% | 88.6% | 843% | 871% | 871% | 82.9%
alevnj;,&vwal

Day 35 - mean

. 98.8% 97.5% 100.0% 98.8% 98.8% 96.3% 97.5%
fry survival

7o
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Day 35 - mean .
standard 208mm | 204mm | 20.8 mm | 20.5mm | 204 mm | 20.8 mm 2(@11m@5
length 5 @
Day 35 - mean © i
dry weight 78.0 mg 76.9 mg 78.8 mg 76.0 mg 77.4 m§ 80.8 mg 72.@;;
O & 2
Endpoints for Sheepshead minnow exposed to deltamethr@n an Early &% Stage stu@baseflwn m@{
measured concentrations V <) Q\ @
@7» S < S
Test substance: @} @%tamethrm Q f'© -
Test object: @heepshead ml\ﬁow é@’ypm@‘on V@%aegatus) N
Exposure: QE;WD% Stage (@S) study, Y. 354, ﬂov%@rougigfﬁt design
& @7 W ddseregonse) o
NOEC: ! @559 5024 pgWs./L Qnean méasupéd) @ @ s
LOEC: @(\9 < S Q\ Of@g a. &g’% (me@%ﬂea%ed) @
&N > D ?&9 @
Conclusion: ©Q %90& \Q § N @ @
The 35-day exposure of Sheepshe@ ml%low t%lelta thri @5\ hmc& 1n @ OEQ%f 0.024 ng
a.s./L and a LOEC of 0.049 u&@s JL based oftdry weight. @ Q& @ @ N
XS S &@ o O
O N N
CA8222  Fish full @e cyc&est@Q @ N v . S o <2
See point MCA 8.2.2. g450 add@nal @Jdles@§§e .\g orm @ C&‘% \§
S S5 e 0 f
CA 8223 Bﬁ%n ratiohtin fi © @
I AR $ &

<
For studies al% C§Mate durm%%he ﬁﬁ@ﬁ EUe Svi iew f deltagiiethriny please refer to corresponding

section in the h agd to %w studlg% 1mtl@ba %@ne do§sier %@ided by Bayer CropScience.
% % a Q@ \@’
CAS8. Z@ Endo@'lne dﬁjuptln pr&perﬁe@ %o \©

As the aquatic p e of % ghnn%s cha«@terl@ b fast dissipation from the water phase, no

chronic exposuréf fi ted everﬁ%eles sgpopulation relevant effects of deltamethrin on fish
were studled i@ a ﬂ - hr r@ hfe@agq test (EL@} and a fish full life cycle test (FFLC) with
fathead mmnw (szeph 2 th C‘E S EC of 22 ng a.s./L (mean measured) based on
growth determme el C of 17 ng a.s./L was found for growth (female
weight)“as well, and } effecn@prod&% meters were observed.
Basedvon the absence o@levaf@’eff @ be concluded that deltamethrin is not a (potential)
endocrine disrupter. Thl@’conc@smn@ sup Gted by the results of a published Fish Screening Assay
with Danio reg@ uctedgith dettamettizin (I 006, M<460900-01-2).
No further @mg Sis% dlcﬁo ew%éluat@the endocrine disrupter potential of deltamethrin to fish.

o & & &

8
ResuR&@fmn@ﬁer@re rgﬁw

S 2 @
Réport;Q” | KCA 8.2.3/01; De ; ; ; ; ;
@ 2006
Title: Reproductive aspects of zebrafish, Danio rerio, exposed to sublethal doses of
deltamethrin. Aspectos reprodutivos do peixe-zebra, Danio rerio, exposto a doses
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subletais de deltametrina.
Source: Archives of Veterinary Science, 11, 1, p. 48-53
DOI No: - QC@
Document M-460900-01-2 g
No: <
Guidelines: | USEPA (ENVIRONMENTAL PROTECTION AGENCYX). EPA/68-W<0T -ozg.@ﬁis
screening assays for endocrine disruptiogz©hio, 2002. @ Cs
GLP: No R 9
Classification | b) supplementary information (EFSAgJournal 201@&9?2):2092) Q R
RN I \ NN

/"ég/

EXECUTIVE SUMMARY (Abstract from publicafion).

Y
B o e oo
The deltamethrin is listed by the Environm%ntal P@fectiq@ AgerQy of the' Unite Sta@ (U@ a
possible endocrine disruptor, being abfé-to Q%@rfer&\l th@repr&d%ptly@yste@ﬁ. It is @
pyrethroid, with potent insecticide acti@h, relatively |6 toa(\i%ity in@amr@ﬁ% an mit@persi cein
the environment, but high toxic to@guati, orgarfisms, T&is al@%ﬁ use@@n t um@and@}feterinary
medicines for prophylaxis and tr atment para}itlc 1sease®l‘ he@ of €his st vxga\&to evaluate
possible endocrine alterations i@the r@g%duc@ of ¢he zel@sh anioio@ owing the protocol
of USEPA (2002). The fish“Were éxposadto sub@fchal toncerdy io% of deltametigin (6 pg/L and
10 pg/L of the technical deltamethrin) ac@ne, used as solvet durig@m dgys. Parameters as
number of eggs, hatchingg@size and histelog theggonad@were eyalugtéd. It kas not observed any
significant difference Qf the @%uat@para@ ers oni@e gréyps. &he delteﬁ%thrin didn’t alter the
reproduction of the rafish’ In@é preggnt s@ th rogen@was@lot ev%@*uated, because was not
included in the us¢d protgeol. I{@evq&nd{:rine d@'uptbst@ces can affect the neuroendocrine
reproductive sysfem alggc e altgsrati(%&s can ear i@the pr@enit or if the progeny in different stages
iy i~
of the develoggient. & © O« & ©© S @

MATERIAL ANDMETHODS, N N P
o Lo R
. AN
A Material & & & & °

A & .9 O
1. Test material Q\) &\ %, ® N RN
@@Q

itept: Del@qio\}’lethriéxtechb(iissolved in acetone
ve substancely): Jiesﬁfame@sin N

@ﬂca@@te a escrig on:. Notre Ghted v

Souige 0@ itemny

AN
@ ¢ Ba umitgs: repotted
: Burity: <98.8%<)"

Brasil Ltda.

\‘”\a %§ St conditions; 0 orted
@ate& @ubil@y: N@eported
< KR

N
2. Test solutigl@ o
% % @ Preparation of test solutions not described. Acetone used as
A
X @) & Q' solvent.
F &

N
3. Tganis}@ s) B
&% (O @ . Species: Danio rerio
Q© v $ommon name: Zebrafish
(Q Source of test species:  Not reported
fture conditions of test organism(s)

4.C

No information provided on culture conditions of test organisms.
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B. Study design and methods

1. Test procedure S
Test system: The test was conducted in accordance with the US EPA p@ocol g
for “Fish screening assays for endocrrn@mptlon @ @
NS

Reproductive bioassay and histologic#f)procedures o
16 L aquaria filled with dechlorrnat% filtered wateg) he aguaria ©

had an interior ngtfo protect the ég\gs which werédaid onthe é\”
bottom, from a& feeding on@em. \y\” Q\ @ @

Egg were g)llected from Qe aquaria &g& coinfed ugn aé
magnifying@lass, a light @urce and a pifgtte. Th u@d e
were .‘:?.);\ with concentratioy "and %y , ad kept in sepatate

in a biggeg\aquamu@ atat perature 0 u@C

Aft&ﬁh the hatc frres@re ted

OnQhe 14&day h%ast %coll nd cou tlng, one
female ﬁe aq rium ‘@ced Qnd
wyveighted. heggnads ere remyved hed for thecalcpiftion
@} of th\gona@o >§§ D), @talne&mg the fo : GSI
Q onad 1ght/ y weight @@

@) er %na% er f@dr ay Alf: lutn@or 16}, followed
@ by routine hi tologm&roc es fof embedding jn“paraffin. The
D slide§avere @ned vith hagmatox iyt and ggsin andWere analysed

Q@ °,  under a 1fght 0SCO or morpholégical cription of the
Ko t erent celluéggyr dev@pmm\t@has of the female and male
& Q @gam ineages as described@/ (1996).
Test eencen%mon(s)@ 10 M@SL *o
v @)ntr 1{@ N@atlv @)ntro&@echlémate%ﬁltered\\aer only) and solvent
N K @0ntro§ceto

m@ékf of r@%ate% 4 r&lrcates@ch 6 adult ﬁ &females, 2 males)
@6\ Test c%ndltr%ls Con stantge\rat10n§5°c & pera@ ,pH 6.5+ 0.5, 16:8 hour

@Qﬁ@ 2&
& wday:nigfitpha

«:4\9 l@dm Co rcialé@s od tWIC o8 day
.9 £, Corgloe
Q\ @[’edl ene\@ Every dayc$ litre \o Were removed from each aquarium and
A @ @e,placce 4 litres of resh water containing deltamethrin at the
D \ pondi avati
NS ' . @corre& ndr%conce ation
Frequenc% tes item a@catl% S%@étatic- st H@ia partially renewed every 24 h
@ T@@ duragig &days©© (0]
Q En@%mts \Mortality, behavioural changes, external alterations
% Q (ha@@orrha@s discolouring), number of eggs, number of hatched
@’ @9 @ ) an\%l%DSOma‘[lc index of females and males
%QSta‘ﬁ&tlcs The Va@oles fitted the normal distribution and were compared
\y\? t”\g LQ N Q si alysrs of variance (ANOVA), followed Bonferroni
v tion, for comparison between groups, with a level of
SN 1ﬁcance p <0.05. The results were expressed as mean [
@§ standard error of the mean.
2. Measur en‘[sk ring test% @

Q@ @ater/me%}lum pgrameters:  Sixteen 16-litre aquariums (four replicates for each group) with
%, QN % < dechlorinated filtered water and constant aeration, 25 °C
§ @ § § temperature, pH 6.5 = 0.5 and 16/8 hour (day/night phase)
QChe tedl analysis
@ No chemical analysis

4
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RESULTS

Neither external alterations such as haemorrhages or discolouring, nor general signs of 1ntox1@on o

such as hyperventilation, changes in swimming patterns and feeding were noticed in the con s andyy

any of the treatment levels. Analyses did not show significant differences betyeen the cont, @and@f

contaminated group regarding total number of eggs collected, number of hatéiied eggs an %e G§ or

the separate sexes during the study. w\%
1)

Mean and standard error for the number of eggs, number of cxés hatched, adosomatlc éﬁex @meﬂ%@nd &@

‘”\g

males of Danio rerio: @& r§ @ C&
Deltamethpn Number ﬁched G adéon@ indé@ Gon@s ic mdé
concentration Number of eggs e@h fendales (% Nof mates (%)
[ug/L] (nominal) 88 | Ofmaks (%

Control (water) 2,195 + 381 1@77 + l@f v 852+ LOY Ay 1,63+£0.23
Control (acetone) 2,895 + 189 7183635 @] 98+ 0F3 ©R7 £ 030 :
6 1,727 £ 214 &@7&01 N[ 2, 9:18480.32 o 1.56 +9.33

10 1,562£306 > 8402253 @ |& 79@&099\ IS 16@@008\

> D
SIENRERS
The histological analysis of theg%mads@)’f fishs from “the gntam@ed @up oweg@the same

characteristics as those of the cont g\{g@lp 9 @6 @@ &

@
~ S T @Q (@ S @
CONCLUSION R @ @& @ "N & .
D
The results obtained in %&%reser@ stud@mdl thag ther s n@§fec?g§1 t rameters evaluated
(mortality, behaviour numb@f eges, nul@oer atc;h@ eg lqlédosom index, histopath of

gonads) caused by rnetl@n a@lon%@ll co ntrggn of 10°ng/lo &\
SN Y @
S QO NTN N o f@ N

STy Ve oY ES
§© S O O K@j &° & § @

Comment l% e Naiifier:™ @ N @@ @© @%}

Reliabiligdof the pubh@d d 1s lissHed due to mjssing@nal 1 verification. However, test media

were renewed every g houts,s0 %:ontl Wy exposure of Tishiean be assumed. The study is considered

supplementary 1nf§1at10r%nly 53 resulfs fro %a scr@l assay are not suitable for TER calculations.

Moreover, the a@@tﬂa@l: &tudﬁ’wlm‘@athe@ m1 delivers a more reliable and sensitive

endpoints. @ %

Therefore, the in rm@n cla@ b@@upplem@ntary information (EFSA Journal

2011;9( 92). @ @ R
S o Q @ @
Ay @ \
CA8.2.4 Acvﬁgte tqﬁlty@e aqua@ ln@ebrates
CA 8.24.1 q&cu ¢ toxicigy to %ﬂhm@mgna

For s‘[udle@lrea@s evalyate durl @he first EU review of deltamethrin, please refer to the
correspo@? ng %&mn ithe N nograph and to the studies in the baseline dossier provided by Bayer

CropS& nce % @
A g?% stu o_,jz) ith @ ac@ substance deltamethrin is available, resulting in a lower endpoint, compared

tot @wen in the EU list of endpoints. The study is summarized below, and the new endpoint will
be considered in the risk assessment.
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In order to complete the aquatic risk assessment for aquatic invertebrates, additional studies are provided
for the metabolites of deltamethrin in this Supplemental Dossier. Acute Daphnia studies were con@ted

@©

with the metabolites alpha-R-isomer and trans-isomer of deltamethrin, 4’0H-deltamethrin,r2CA@ﬂ
Serinyl-BrCA, mPBaldehyde and mPBacid. Respective study summaries are gi¥en below. &@ @@

mPBaldehyde is not a major metabolite in the aquatic environment. The avai@ble study igsum aacized
below for the sake of completeness, but no risk assessment will be provid@%for this min&? metébolite:

NS
Table 8.2.4.1- 1: Additional studies for acute to Cﬁgty of deltg thrin and &’ m olite@g) @
S
Daphnia magna < @ %@ N é\g Q)
@ N Q R 9 ‘5}
Test substance Test species @ Endpo\wﬁlt &° | Reference ™
&
. Invertebrate, acute @1@ N @’ -
Deltamethrin Daphnia magna & E %”D Q\? 31 @L (n@ml 0145
— e & Q@ Y UM-434111<03-1 , -
alpha-R-isomer of Invertebrate, acyf N N §
deltamethrin Daphnia magua EC;;% 02&@6 &m\@ (Y;9
trans-isomer of Invertebracut N A el *
deltamethrin Daphni%agnaé \§50 ?QQ? '069@%/1‘% ) N
R a > & O o
4’0OH-deltamethrin Invertebrate_adlte P &
=SUe @ B @%p (5 (mm)> S2013)
BCS-BY84407 Dagpni ZS S
( ) i f'wg”;% . %; 27 9 | M-465317-01-1
@ : &
(AEBFrigsA%S) \I?;erteb%telz?%e < Ege &0 ®§2001)
U @@V "GE O &6 . & o M-199793-012
X
Serinyl-BrCA nvertelgsgte, QE@@Q &0 /L© ( )& 2013
(BCS-CW578@3)§) \© ap@raia madgna \\ '~ S @Pz% %@ I(VI 46;372 01-1
Ga & - -vl-
mPBaldehyde (> InWrtebrate, acute’ Stc, Qb | 6@\§L @om)** I 2010)
(AE F114152) Y %aphz@z magpa [ R M-386854-01-1
o 2 o DR @ 0
S & O & S
A N S §© (1983)
PEES) Q & RJO318B
Ag};}?ggt)% 5> %ﬁg’ert e, S @ B 85000 p/L (nm) | N number:
( 9 | Dagia mggre. | &7 CGA55186/0721
» O & .9 o |0 @
Q < o \"\ N Letter of Access:
O o K P g M-479954-01-1
mm — meaQmeasured; nom@nomi @ . Y
* Resu&m the studfeg with thealpha-R-iso % it ns-isomer of deltamethrin are not suitable for the use in
p

dt
aquatic risk assessments. In l%h stu@, the rgent ce@ind deltamethrin was also detected at concentrations, which
arg fethal to Daphmg, due e-ism&enza‘tio@f the&ha-R—isomer and the trans-isomer into the parent compound
deltamethrin undeg test contditionsCTherefgre, 1t is,expected that deltamethrin contributed significantly to the toxic effects
observed in théé? studies. In a SIVagvg appri , endpoints were derived based on the mean measured concentrations
of the respe fve met&%ﬁite ¢. Howgver, these'endpoints overestimate the actual toxicity of the metabolites, as they
do not cor@%r the of sed by the pce of deltamethrin. The available studies do not allow for a definite

fects
ion ofighe met ity, and are therefore not considered adequate for a risk assessment. Nevertheless,
i

Gst-cag@endpoints clearfy) demonstrate that neither the alpha-R-isomer nor the trans-isomer of deltamethrin is

mo Xic tenddjuati c&\;anisﬁ@han the parent compound itself.
Hok rgBaldeh is onfia minotnetabolite and will not be considered in the risk assessment.
& <)
N

&
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Active substance deltamethrin

Report: KCA 8.2.4.1/03, | GGG 2014 & @
Title: Acute toxicity of deltamethrin (tech.) to the waterflea Daph@@} magna in K@ ©)
static renewal laboratory test system O\Q
Document No: | M-474111-01-1 (Rep. No: EBDAN150) & K e
Guidelines: OECD guideline 202,(2004); EC Coupg;l Regulatlon No 440/2008 Method% é\f
C.2(2008); U.S. EPA Pesticide Asseggment Guide s Subdivist @ &@
72-2 (1982); OPPTS Guideline 850.1010 public drft 1996 (mg\qgﬁed) @ é\g Q
IMAFF 12 Nousan No. 8147 (2000). A N O &
GLP: Yes > \/@ Q & @ @}
Objective: é& % &
The study was performed, to detect poss%s eff Kt of é@ testaitem @mobﬂ@& o@a @ magna

48 h f - | 50 Or
caused by 48 hours of exposure in a é@t @ewa ﬂabora&ry tes\syst exgessed or

immobilisation. (RN @ AN
S

~
R & & < &
Material and methods: @ %’Ox \Q - @7 § §‘9 @ @

Test item: Deltamethrin (tech ‘atcl@AE g 326@)1 @@(PN@IOO@S) é@:mﬁc\uon No.:
102000001388-03, purity: 99&@ W/“vlg 10229@70) &

Daphnia magna (1* instars 294 h@gld 6 1ls ponceﬁ%ratlcm) expdsed i 11%@31 static-renewal
test system for 48 (2 x Z@hourSQO negaiinal CGI%‘&UO Qf 0, 403 20@ 80xand 160 ng a.s./L
(corresponding to meaﬁ&g meas cogrfentra§n 2&% 47.7 and 99 g a.s./L ) without

feeding. Q @’

S
The content of del@ﬁethﬁ@ (AE§32®@) n e%os@m was&measu@d for verification of the
test item engxations & at Yi\fe }tart ~and S¢énd @of _“each  renewal — period.

Additional apabysis~for 1@nt1ﬁc&on Qg@’ thexumetabglites § 108569 (alpha-R-isomer of
deltamethn% and AB 00335073 (@jms ispmer % elta;@hrm)@l e%@ure media was performed.

?”\9 %
NS
Flndmﬁg @ @ @ & . @Q § Q\@
Analytical results: Q\ & S S T A
The accompany@ ch%ucal 1ysis>of d&@metb@n AE F032640) in the freshly prepared test

solutions re\é%ed m@red @nten@@etv@n 85@ % (mean: 95%) of nominal concentrations.

The correspdading éence @tlm&%f thedaged test solytions at the end of each 24-hour exposure period
ranged be‘@%een 31% and 39% @e n; —‘\A 70), O@mrn{g@l. Therefore, the biological results were based on
mean n@ured COHC&I@&‘[IOI‘@ &@ ©\
NS .
> < S . © Q@ S
(AN @ &©
@ < Q & ©@
L& e oe
Y <
&% O @ RS



B ) Page 39 of 206
sayer) Bayer CropScience 2015-05-20
R

Document MCA: Section 8 Ecotoxicological studies
Deltamethrin

Biological results:

Toxicity of deltamethrin to Daphnia magna: K Q@
Mean measured test | Exposed Immobilised daphnid§> @ g Sy
concentration daphnids 24 h {ox 48 h L <
[mg a.s./L] (=100%) n % n S wsS |
Control 30 0 20 %00 N
Solvent control * 30 0 = 0 @ 0 e A @
6.5 30 0 0 R 5o Sy 1S
12.9 30 0 ) 0 & 19 o | R 60
28.2 30 0 = 0 R g 28 RN
47.7 30 3 & 0, |9 27 990 Y
99.5 30 8 o R RN 91 O 80,
*0.1 mL acetone/L test media S) %‘7 é\ﬁ @ @@’ v < % .
S @R s O & &
No immobility or other effects on behav{&ar o%ﬁred@ ntredted CQ%‘OI within 48 hours o §
exposure. TN v & .9 %\ o~ é\’ Q
@Q Qix S Q\ > § @ ©
ECso values for Daphnia magna ex@ed to @itaweﬁrir%gg\sﬂed aly; ea@eas%\@% co&;@ntraffbﬁls
Test substance: & X ‘?\t@ @J @ @@@ D@meth@ tec@ N
Test object: %y, & e & &\%aph%’& magna e
Exposure; Q @\Q @48 hours static-reneWal te@emg%@se -response)
ECs0 24 h (95% C.I%\ ﬁ§ @7}155 (883-271) ng a. 8L (mgan'measured)
ECso 48 h@s% G@) % @UB 10.1-130) ng'a,s./L (mean measured)
Conclusions: @ \é &\Q e \ ~ . é@ @& @@
Based on me d cc@centr@) &f@felta %hl‘l E F@MO)%the 48-hour ECs value for
1mm0blhsaé1)on Was@Eterrﬁmed t@)be 1 %1 ng a\ ‘?&Q ta‘g @ne\&@system
N R
A & \QQ %&@ o \@Q N \&
Metabolite alph@som%r otgﬁltam%rin@% é @Q
S o o
Report: 7 | K¢ 82:4.1/04, [ 2014
Title: % Acut@k)xioi@ of alpka-R @ner @%eltamethrin (tech.) to the waterflea
& Daphnia gg@na ifd stafis-rengWal laboratory test system
Document No: | Ms474 1\18\<01\L(Rep @% E@ALOZZ)
C&Lﬁdelines: “OEC 1(161@6 2 %
EC @unm tidn @440/2008 Method C.2 (2008)
K (iogm;c’gj ectl@ 92/69/EEC, part C.2 (1992)
GLP: @
& 2
Objectivé! Q@Q ©©
The y @-@e erf@ed stg detect possible effects of the test item on mobility of Daphnia magna
ca by & $ hour&of e@sure in a static-renewal laboratory test system, expressed as ECso for
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Material and methods: .
Test item: Alpha-R-isomer of deltamethrin (tech.) (metabolite of deltamethrin), batch AE F10856@U- o
02 (origin batch No. HSRM.6269-1-1), purity: 94.3% w/w (AZ 17287). The test item also contaj O.Z‘V
of deltamethrin as an impurity. @
Daphnia magna (1** instars < 24 h old, 6 x 5 animals per concentration) were é¥posed in a sta%“c-re Swal
test system for 48 (2 x 24) hours to nominal concentrations of 0, 12.5, 25, 5% 100, 200, a§400§ pures
metabolite (p.m.)/L without feeding. © g*ﬁ y;\ KN é\”

The study was conducted using artificial fish-testing wat@r, @ @@ @\ y\g@ &@
The contents of alpha-R-isomer of deltamethri&(AE F108569)" and its =isom. Qdel

(AE F032640) and trans-isomer of deltamethrin (A35073) wefQ me%%ured iék%e fé{shly pr@parei@id

aged test media. Q @ Q\@ o @\ «:05@ @@
A A T S

Findings: Q %@ &Y @j& b@’ (O N o

Analytical results @ @ Q © @&

The accompanying chemical analysis oﬁ%&E Rk§8569§\alpha@-is0@% of\(@%a mﬁhringn the @shly
prepared test solutions at start of eac @énev@} interyal reve 1ed&@gle 6@@0\§ bet®een 1@% and
149% (mean: 139%) of the corresp&@mg in lgnc% ati @’Th Lprrespgnding €oncedrations of
the aged test solutions at the end ofgach 24-hoys expogure pe ranggd begvben F7% ané?o% (mean:
62%) of nominal. This resultedzn mean mea&ired ({‘*\ cent@atton 12.@’21. @4.0;5@6.1, 147.4 and
293.3 ngp.m./L. The detecte@)ncen}atim@of deltamethrin are Wit jn@ran%that is @thal to Daphnia
magna. Therefore, it can @5 assu@d, tlé)deltéethril@éontributed@niﬁ@ntly te the acute toxicity
observed in this study. " 9 @ Q> % Q\y\’

AE F108569 (deltamethrin) @ f;&ﬁ@ed ifothe osu§e©me vi isomer{@ion. Mean measured

concentrations of 108569 ir&he tesfmedi er@?d% n9L), 498, 6.66, 9.91, 17.12 and
1

29.64 ng/L. Con rati@& of A 69 were sighificardly hi%ger g\l@ed test media compared to
freshly prepar ed'@} The %aximgm m(%sured@)ncen atiolQef AEF10

measured in @d a oﬁ\ﬂ@ high@st te%conc@}rati@n day2. @
No amount$)of AE 03%)73 (g&{@s—lso@)er o@%ltam@hrm@vere @nd in any of the‘ measured water
sampl&&OQ: < 6.2&ng/L)and r@e of the ure&@om@mds was detected in samples from

untreated water and: o@vem@o tral. SHIEN N
O RS N P )
Biological result§? S § @;\’ \% IS @b
The biologiesul@@re based Q&Qean faeasuréd conchtrations of AE F108569 (alpha-R-isomer of
QO Q > ST
deltamethrijn). D ©\ Q 9 @
Howev@e reporte%endpts fogsthe %a-@l’&jpsomer of deltamethrin are of limited reliability,
as deltamethrin wagalso rn&in the test m@a at concentrations lethal to Daphnia magna, due

to r{‘zisomerization&g the ha;g@’sonto@ parent compound deltamethrin under test conditions.
g Q

8569, i.e. 54.3 ng/L, was

@§§9©©§9©
Q
QQ%@
$ LS
&g T
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Toxicity of alpha-R-isomer of deltamethrin (AE F108569) to Daphnia magna: g& >
Mean measured test | Exposed Immobilised daphni@} P @ O
concentration daphnids 24 h W  48h R

[ng p.m./L] (=100%) n % n Q %S B
Control 30 1 (»3 < 2 S g

Solvent control * 30 2 X 7 O 2 ¢ 71 .Y
12.4 30 5 17 q 8 o | &2
213 30 5 o 17 o 14, 4° @
44.0 30 7% 23 @’ 18 & 383 @
86.1 30 15 RN R YIRS
147 30 1 @7 3% & ] 26 8 87
293 30 %7 N FHT T O 10 IS ) & °

% B N [\~
0.1 mL acetone/L test media % \\ \\ 6 &% ) ® . NS

S @ SR
An immobilisation of 6.7% was obser@@é fq ﬁﬁ}tre confrel anim%s a@ell rt lvengontrol.

Nevertheless, the immobilisation@s %, which s, thexlimit @ acc&ﬁtabl@ ntggf@mortality
. e @ . . - . .
according to the guidelines. For statistica), eval@;@lon @@i@he -re@seem©@ns coftrol mortality
has b ted usi tt's Formula’ @
as been compensated using @o 3 fermuld X o @Q . SN

% AN . ©

ECso values for Daphuja n&na °§%0s @§ to @JS-B\%M@ b@? q&f@mean measured
concentrations ~ S = f(§ @} @Q . © ~ R §

Test A%?ki@stanc@v @/ @ @ijﬁ)ha@isom@ of dé%ameiﬁin& (AE F108569)

T@ objét: RS & OQ\VJ @@ Daphnia @agna
m@xp@re: A N D 48 l&(ﬁlrs&sﬁic-&g&gwal@t design (dose-response)
ECs 24 gﬁf@S%&Q.):* © & 12]@0.6—@)) ngzy.m./L (mean measured)
LEC048h(95% CL)? =) | © 36.6126.4¢,50.7ymg p.m./L (mean measured)

*) For ‘[}&@4 h ECso det@%inat@ no ckear dog;respo@% rela,&ﬁ%nship@as observed.
o\) O\ % @ o\ %\

Conclusions: § RS w;y\ @;\’ &

Based on mean I%asu@ Coﬁra@@ns of\tfﬁ’e alpha

hour ECsp V for @no@atio&was{@r@{ ‘

test systen%

g
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Metabolite trans-isomer of deltamethrin

Report: KCA 8.2.4.1/05, | 2014 S @
Title: Acute toxicity of trans-isomer of deltamethrin (tech.) to the@erﬂea &@ ©)
Daphnia magna in a static laboratory test system @ O\Q
Document No: | M-473835-01-1 (Rep. No: EBDAL028) (\& K e
Guidelines: OECD guideline 202,(2004); EC Coungil RegulatiogNo 440/2008\ N é\f
Method C.2 (2008); U.S. EPA Pesti§de Assessmef Guidelines @ Q\ @ &@
Subdivision E, § 72-2 (1982); OPPTS Guidelin 1010 pugg draf®y é\g Q
1996 (modified); IMAFF 12 Nq@an No. 814%%2000) S) R e D @Q}
GLP: Yes ) 9 & & . @}
@ . ¥
o Y e oy S
Objective: é& @@ NN @J&, \
The study was performed, to detect possible eff s of éé testitem @mobﬂ@& o@ ‘1@ ma&n‘a
caused by 48 hours of exposure in a stati or teSsystem, €x sed Csp for imifobiligation.
y p @\L \amry SStsy %'1 é{% \@ !
v
Material and methods: Q K ' \ w\ﬁ @
Test item: Trans-isomer of deltam r1n (te@i ) (m%tabolﬁ%’ of ame@m) l@}h 5&% 00 1B97
0001, purity: 95.1% w/w AE 003 73 (@@216) T@test ) a]&@con@ of damamethrm as

an impurity. é

Daphnia magna (1% instars %24 &old 6§5 ﬁnals pEr coné%ntra&g%; wefp exposed in a static test
system for 48 hours to non@lal co@en‘[ on 4%80 1 &O 320.ar % 64@ p@metabohte (p-m.)/L
without feeding. S @

The contents of thé\”tran@m 1tau§nn {\}E O(@SO7$ an(k%ts isomers deltamethrin
(AE F032640) and@f)ha -R- 1som@)0f d%@dme @7 10%@69) were m@sured in the exposure media.

& \ N N &
Findings: Q O Q) Q % @ §
Analvtical results: ©° B K 9 S S) @

“’@ v
The cont&g%) of trans-d 350@) dits er&c@ftamethrm (AE F032640) and alpha-
R 1somég§f deltamethizin (A 085 9) were medSured fr the e@osure media.
The accompanyin ml@ ana@ms ofthe tr&g} -isofmer of &}tamethrm (AE 0035073) in the freshly
prepared test solyfidns r%eale glex@coveé@ betw@en 9@/0 and 98% of nominal values (mean: 96%)
for the nomin conc@a‘uo nge@@zo 320 % m. /@
The initial m&suredtecavery r e\e)f 1 for hlg@st test concentration of 640 ng p.m./L does not
reflect the:@corded bloloal cts @% ich $howed a clear dose-response correlation up to 640
ng p.m. @Moreover, tffe medSured re V@r@m ﬁy%ﬁ is within the expected range (6.78% of nominal).
Due &the uncertam“@reg&%mg t@actn@es‘c concentration in this test level, it was excluded from
the Statistical evaluatlon d nc@‘mean riteasured concentration was calculated.

Geometric mea@jiheasure ns @AE F0035073 in the remaining test levels were: 0 (control
and solvent tro %1 lg an 93 ng p.m./L.
The measyr es fogywat ampl@ from day 2 were below the LOQ of 25.1 ng/L. However,
measur%zﬂ/alue@ ere g{)/alla 1n the raw data and were used for the calculation of geometric mean
measum co@mr Tons. §

lytl@? meaGirem@ats at study initiation demonstrate, AE F032640 (deltamethrin) was quickly

fo e C@@he exposure media via isomerisation. The corresponding values for freshly prepared test
soluti were 5.2, 8.4, 13.1, 20.9 and 22.1 ng/L in the nominal test concentrations of 80, 160, 320 and
640 ng AE F0035073/L.

The detected concentrations of deltamethrin were within a range that is lethal to Daphnia magna.
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Therefore, it can be assumed, that deltamethrin contributed significantly to the toxicity observed in this
study. o
No amounts of the alpha-R isomer of deltamethrin (AE F108569) were found in any of the ny re
water samples and none of the measured compounds was detected in samples @1 untreated @;@r @)51
solvent control. @ \@
GG

Biological results: ©) &% ‘v\g\ R é\g

@ A @ @

L
The biological results are based on mean measured C@centranons e trans- 1%@& Q ltar@‘nrmé
(AE 0035073). & S @
However, the reported endpoints for the tran@er of d;tameth@fﬁ are@ llmmed reLnabll sas

deltamethrin was also present in the test medla at concen 101&%thal@ Da@ua rii‘agna@e to

de]‘*metnd est cond1t1 ns.

re-isomerization of the trans-isomer into the

S @ s 9O @
T %3 § S &

oxicity of trans-isomer of deltamethm@(AE A 507@ to Dép n1a®agn&\ @@ éﬁ S
Mean measured test | Exposed @ (& @ %mmo@hse@@ﬁhm@ &
concentration daphnid Q Y l;\ S O o B h N

[ng p.m./L] (=100%) 9 n @/Eé@ (\ f)@ < h\\)n @U %
Control 3 I L0 a L0 @ 09O & 0

Solvent control * 30 RIS oy 0K 7 0
11.1 930 O] Vo0 &2 0 RN 0

23.1 300\ @ AV N0 SO 0

42.4 N A RN O TN 30

936 & 30 X Y1 O S 3 SR 63

Not calculated>” [ 30 2| s« 1% O 6 & @25 83

* (.1 mL acetone/L@st medi N Y Y s
# Highest test 1 (no 1 co ntratu@ 640%@;) m/& not c@s1dere§r statistical evaluation, due to
uncertainty régardi ctual\:%posure concentr N © @

% © C
. ‘5”\9
No 1m@hty or otheffe§ l@akur Webseﬁ@d m@ae untreated control and the solvent
control within 48 h@%r of &&p suge. @ \ (& %\
R v
& SR
ECso values for U@@;hnz@ﬂgn posg@to trans- 150@@ 0f amethrin (AE 0035073):
<©>@"est @@s‘can&;@@ o\@ \( N trgn@jlsomer of deltamethrin (AE 0035073)
Test objeéd S X @3@ @\J Daphnia magna
@ ! Expogare: QV © @ «&gﬁ’lours, static-renewal test design (dose-response)
ECso 24@5%&.1.): @§ @% Y >93.6(nd.) ng p.m./L (mean measured)
N ECso 48 }i (9% é.I.}x Q § 69 (51-92) ng p.m./L (mean measured)

@° SIS
Conclusim@ \%% § @Q
Based on n r%gsure ncenfration®of the trans-isomer of deltamethrin (AE 0035073), the 48-hour
ECso VE@ for @@ obilfsationWas determined to be 69 ng pure metabolite/L in a static test system.
SEFSRS
& @ P o
¢ g TS

&

@
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sookkogok @o
N

Metabolite 4°OH-deltamethrin N
(& @® &)
Report: KA 8.2.4.1/06, | N 2013 @ S LS
Title: Acute toxicity of BCS-BY 84407 to the waterflea Daphl% magna in a@tlc @;Q &)
renewal laboratory test system & D é\f
Document No: | M-465317-01-1 (Rep. No: EBDALO%B/ 0 @ \@ @ @
Guidelines: OECD guideline 202,(2004); EC gouncﬂ Regul@‘én No 440/@5(68 é\g Q)
Method C.2 (2008); U.S. EPA P@thlde Asse ent Guide ifies, R D @q}
Subdivision E, § 72-2 (1982 PTS Guldehn 101(@ bh@raft @}
1996 (modified); IMAFF 12 usan No 7 (2@ 0). 5y Q
GLP: Yes \/ < Z% «éq\v S <
~ % @ RS g & o
¥ @ K S @
Objective: w\% AN % § . @7

N
The study was performed, to detect p@lbl@ Fffect@f thqut i on mobilitag%of Dgphnigna
caused by 48 hours of exposure 1 <@st %ren 11 atorytest em regged as ECso for
y p I@ a@{ ﬁ‘@ 3@ (@ géﬁ @p s s

immobilisation. >
Q @ @ @ o @
9 IS
@ N @ > 9 Q
< S @ AN @
Material and methods: ™ S @ AN o
Test item: BCS-BY$4467 (4‘@H @am rin), bateh SES J2072811 @urity: 96.5% wiw
(TOX09494-00) @ ® A S
Daphnia magna (1% 1@5 ars 4@&% h c.\a )@ amm& pe;@%ncen@tlor%expoi%d in a static-renewal test
system for 48 (2 @24) J%ours Qynomial con ent@ns @0, 0.3,0.6, 1.2, 2.4 and 4.8 pg pure
metabolite/L (c@sp%@ng ‘Qﬁ’nean Y1%[6315&?& cohgentr@ > 0.1800.39,0.73, 1.55 and 3.13 pg
pure metaboli ) a so@en‘[ c@ﬁol gor m[sz\ay%eto@L) without fe%dlng
The content of BCB-BY 84407 4 i\hsure @ia sba s me@ure%@%r verification of the test item
concentrag%?ls at the statt, and ot@e reneval period @ @’
After @nd 48 hou@che aviowr of the wa ﬂeagﬁas @ually evaluated by counting mobile
daphnids, deﬁned@ am@}ls sw@mmg&nova@ents Avithin approx. 15 seconds after gentle
agitation of the t@?ves% Ad@onab@ all gé@ble fe@ure@f the test item in water as well as possible
signs on sub- l@wl af@@ted @hmd@@ad Q\be re@dedﬁ@@
Fa &8P
Finding '% § &5, @ %@
& @ IS

Analyti€a] results: = ) & ©\
The analytically d@ml mo@s OS— 84407 in the freshly prepared test solutions at start of
each renewal interval @eale@ecoves Between 93% and 108% (mean: 101%) of the nominal
concentratlon&@he orresp &dmg@@cen@lons of the aged test solutions at the end of each 24-hour
exposure pefidd ranged I@ien 20% apd 35% (mean: 26 %) of nominal. Therefore, the biological

results we«@ se@n n@m mgsfured Sohcentrations.

@

No c@%am1#uns@BC$Y84407 were detected in samples from the untreated water and solvent
1.
¢ 7
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Biological results:

Toxicity of BCS-BY 84407 to Daphnia magna: &@ @
Mean measured test | Exposed Immobilised daphnig@ @ Sy
concentration daphnids 24 h {ox 48 h <
[mg p.m./L] (=100%) n % n NEZS e
Control 30 0 2,0 0 N
Solvent control * 30 0 s 0 @ 0 e N @
0.18 30 0 0 AR 2 9 T
0.39 30 1 2 3 & 13 o | R 40
0.73 30 S 7 R g 165 53 o
1.55 30 9 30 YU 2 973 O
3.13 30 17¢, R RN 97O 90,
*0.1 mL acetone/L test media S) X o S
3 ©
R 3

s 0 @ &
control within 48 hours of exposure. Q@ S e @\ %© &
o & L (NN @ &
ECso values for Daphnia magna ex&@sed to BCS-BY84407 %&sed@a meabneas@d cofigentrations
. 9 © NN e) <O
Test substance: @ % e § BC@( 8?%@7 4 @D%@neﬂg\m)

Test object: , > &@Daph@ magna

Exposure@ o $ @8 houfg, static-renesgat tes@@ﬂgn (@ose-response)
ECs0 24 h (95% C.L) D | & 265(1.99%3.68) mg pan /L (meait measured)
ECs048 h {m@S% %@» 9 © ((\®'67 (ngl-ﬂ.g%) mgq&m./b@@m measured)

S

& §&8 Vg e

O o & &
No immobility or other effects on beh@iour v\v%re %%Wed@n the&‘%trqa& control and the ent
O e &S

Conclusion: . Q N N - QL 9 SN @
Based on mea@eau@d con(%ntrat@ns O@CS@M O%thhou&so value for immobilisation
was determingd to @.67@ pure@letaﬁ%liteﬂ@l a s@b—re@ al sggtem.
N & & & TN SN
A4 o .9 -, O 0 O
Metabolite Br:CAo\ N R § N . %\
S ST e ©

Report: 9 K@S.Z. 7, 5 2001
Title: @w Agute @éj 0 Daphiia magna %V aterflea) AE F108565; substance, pure

/0

cit
(Me@onteémel@ethr@?? o
Docunggnt No: | M499793301-2 (Rep. N C010889)

Guidehines: CD guideline 202.42004)CEC Council Regulation No 440/2008,
v et 2 (2008),49S. RA Pesticide Assessment Guidelines,
S Sub@/isio@, § 72-2 (1982); OPPTS Guideline 850.1010 public draft
L@ 1996 N\Q’ A@ 12 Nousan No. 8147 (2000).
GLP: & Lyss [ N o
N

Object® @ © O
The sfidy w@perf@ed,@etect possible effects of the test item on mobility of Daphnia magna
cag% by our&of ei@sure in a static renewal laboratory test system, expressed as ECsg for
imniobiksation.

Materials and methods:
Test item: AE F108565 (Br.CA, metabolite of deltamethrin), purity: 98.8% w/w; specified by batch
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code: AE F108565 00 1B99 0001 (AZ 08085). .
Daphnia magna (1% instars < 24 h old, 2 x 10 animals per concentration), exposed in a static test s@em ©©
for 48 hours to nominal concentrations of 0, 1.0, 1.8, 3.2, 5.6, 10, 18, 56 and 100 mg test item/ ithou@ﬂ
feeding. Chemical analysis of the freshly prepared and aged (48 hours old) test @Jtions was [¥ér orr@g

for the active ingredient AE F108565 using HPLC/UV. @ S Q\Q

After 24 and 48 hours, the behaviour of the water fleas was visually eu%uated by c@in@@obil@
daphnids, defined as animals with swimming movemeqits within ag@q&%x. 15 secgiﬂﬁds after ger@

agitation of the test vessel. & ©Q @@ § é\a@ é@
Results: @} S é\g N @© @q}

: N Q o & & o
Analytical results: N @ R . © & @

Analyses of freshly prepared water for AE F%Q8565 @sulte@ teﬁem&@icen %ions\if\\a’ngmgg rom
81.1% to 114.1% of nominal values. Analyse} of {géd w@@r (4) for&E FH§565 at experimental
termination resulted in test substance conc%tragic@s ran\g@lg frofR 68 %‘/0 to ]@6.9% &Pno Va@es.
The mean measured values over the tim{&f e{fpgﬁre ranged ffom 751% to\@S]%With the ex@tion

of the 48 h analyses from 1.0 and l.g/bggﬂ analfs,@ed c@en‘g@@ons AE 856@%9were®vithin+

20% of nominal at the start and the &R of@%% st %all @‘zgct €0 en@ons re b@d ong
nominal initial test concentrationsQ % % > @Q ® ©@ @Q \%
@ N Y S @ @ (& @© N
Biological results: N 2, o @)
No mortality and no into@catio@ym@ns v@e ob$ived in an@eatm@nt lewgl or the untreated
control. The NOEC ovei48 ho%rs was 100 est i@m/L. {° * $ @y\’
S o N .0

)

24\? o\ o\
ECso values for Dap@ mag% ex&%éd tp\@E F@& (QmCA)7 b@sed é nomihal concentrations
Tf)@ubst@%e: {:\@@ N Ag@lOS@g (B@‘§A, r@bolite of deltamethrin)
OTest [@ect: A (%% oy N X @aphﬁ?ﬂ magna

(@3
7 E@sure% . L9 ﬂ@fours,@aﬁc t&é design (dose-response)
@ ECso24l: T e | © 7 >@0 mg'test item/L (nominal)

] A -
RS ECsi@8 h: & NES) =100, Mg test item/L (nominal)

S < NEECEENEEN
Conclusion: @@Q SN O %@J © &

Based on nomgpal C@% ntr@nsco F@856@1‘2C@§ the 48-hour ECso value for immobilisation
was determitted to b 10’1 (ang testite in aglatic system.

S
@ R QQ @ @ *ﬂ\*?%sg*
S N RN
5 ST
Metabolite Serimil\fBr@ @\ R §
@° (\f\@ [\&

AN
Report: o | KCA 824.1/08, [ 2013
Title: < @@Ac tOtoxicity of BES-CW57835 to the waterflea Daphnia magna
& @'| in a'static@gnewal laboratory test system

Doctunent Ng: | My463372-01-1 (Rep. No: EBDAN001)
%@eliq@@ @Ion§§
Lp: & Yes
@4
Objective:
The study was performed, to detect possible effects of the test item on mobility of Daphnia magna
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caused by 48 hours of exposure in a static renewal laboratory test system, expressed as ECso for
immobilisation. ©©
v

@\
Material and methods: @b &
Test item: BCS-CW57835 (Serinyl-BrCA), batch BCS-CWS57835-01-@@, purity: 93:8% Q/W
(TOX09495-00) Q o S @@
Daphnia magna (1st instars < 24 h old, 6 x 5 animals per c@centratlon) é%posed ina §\@>t1c réngwal t@s
system for 48 (2 x 24) hours to nominal concentrationg of 0, 6.25 9. 5,25, 5 @hd mg, pt re
metabolite (p.m.)/L (corresponding to mean- measureQ concentrah&@ of 0, 6. 52%”\13 0, 52 an&
103 mg p.m./L ) without feeding. Q ) @
The content of BCS-CWS57835 (Serinyl-BrCA) @(posure me@a Wa@measu@l f(x@rlﬁc@jlon g@%e
test item concentrations at the start and end ogxach rg«w od w\?
After 24 and 48 hours, the behaviour of th@vate eas @ms vi - lly uat@ay gountm moblle
daphnids, defined as animals with swm&@mg @Vem@ts W@m pprox.cl5 sedohds @r g@{le
agitation of the test vessel. Additiona é%%ﬂ V1sa\b§e fe 28 res &@he te@%ten&@ Wag&as well as @mle

@

@

signs on sub-lethal affected daphnlds d toﬂ&e rec o\e @ @9 @ @ @
O
> & &S L
Results: @ @’@ ©© S & ©© @ S
Analytical results @ & v @ Q @ N

The analytically determ1ned§amo nts of S- %W578 (Serlmf BI&@ 1n@31e fres%y prepared test
solutions at the start of eac@renev@l 1nt wval re led recoverles be@@en 7@{0 an%@S% (mean: 101%)
of nominal concentrations. Th%co spond @ trat§ the agé‘da testSolutions at the end of
each 24-hour expom@fperl from 8‘7 108% (me@n: 1 ) o@ominal. Therefore, the

biological results v@% baged on an n@asure c ntratiogs.
@ é \ \ é@ o @

&
No contamm%@ns @CS@ZWV@S (Sé’@nyl %%CA)@ re @cted%ﬁ samples from the untreated

f

water control. . Q © @
Biologisabresults @ @ ©© § ©\
Toxicity of BCS- @783@ (Se@rl B@) t@aph@ m%gfz
Mean measui%d {WEX Koz N Qmmobilised daphnids
test conce @atIOb d nlds\\*)) @ o 24h 9 48 h
[mg p.ni/L]| §g§(};0° Qn9H |[©O % n %
Gontrol A3 gt a7 0 0 0
£6.52 N 38 RS 0 1 3.3
114 > | 230 @] @0 0 5 16.7
N 260 o 30> | WX 49 13.3 12 40.0
52.8 @° kN <@ & 233 17 56.7
NN Vi 56.7 27 90.0
NSRS ©

Q &
No imma@lity @(%\othe @ fec@n behaviour were observed in the untreated control within 48 hours of
expos&r? @@ % Q
$ Ly
cE T

&
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ECso values for Daphnia magna exposed to BCS-CW57835 (Serinyl-BrCA) based on mean measured

concentrations (@o @
Test substance: BCS-CW57835 (Serin%l-BrCA) Q\ §
Test object: Daphnia mag@w &@ (@\@
Exposure: 48 hours, static-renewal test dé¥ign (dose—re@ons%
ECs0 24 h (95% C.L): 90.2 (6;.3-125) mg p.&lﬁL (mean me@urgd@ %@
ECs0 48 h (95% C.1.): 35.3 (2@%145.0) mg Q@?ﬁn./L (meanépeasg;ged) @} &@
@
@ Ch s €& TN

<
v

C@) alu@or

Conclusion . A
Based on mean measured concentrations of BCS@ 7835 (S rin%—B@&), tl@48—h®1‘ E

immobilisation was determined to be 35.3 mg@pu %%@boig@ 1z®tat;§@new@testo s\%tem@
% *%l@k* @Q Q@’ & © é @% &
Metabolite mPBaldehyde CUREIRN \\ > N § N §@
PN R BN i SR
Report: KCA 8.2.4.1/09 < & O & o .
Title: Daphnia s te Immobilisation Test with'C gy D N
phfl:)noxybgggal };y@ (Ag@lm @®® 32@" @é@ @Q o
Document No: | M-386854201-1 (Rep. No: 20109@064/&17 > O s
Guidelines: OECD T 202(20 RN
EU méﬁhod Q (20@? § < @ <
GLP: yes v@ (\K o @%
N S C& S
Objective: 2 @ N Q@ § §9 S &

S
The study was b@for @ to @ect p%ém l&effecﬁg of tl@%f)est @ﬁn on@tnoblhty of Daphnia magna
caused by 48 &ours @ expasure i@ i a sk@ ren@%al ]@Porat@ test %stem expressed as ECsy for
immobilisation. @ Y @

% @ & & & \é?
Mater@@ and meth@ o @Q v , ©
Test item: m&ﬁ -ph Xybe@aldq@ﬂe %AE F¢@4152 mPBaldehyde), batch no.
ABKBMPI125, a}lty 5%
Daphnia mag §N @i@’ 2 \1% a Q§ concentration), exposed in a static renewal

test system fQp 48 (@x 24 urs ‘to normpal c%,cent%lons of 0, 0.09, 0.19, 0.41, 0.91 and 2 mg test
item/L (C(%espondmg to@eanﬁ@eas concg trati@ns of 0, 0.044, 0.077, 0.111, 0.170 and 0.865 mg
pure m@ohte (p. m% aft@%4 h %d 0@5 GQZ%”S 0.136, 0.237 and 1.116 mg p.m./L after 48 h,
respectively) witho &
Chewgical analysmto\fth shl@prepaﬁ@ an ed (24 hours old) test solutions was performed for the
metabolite AE FJ44152 (mPBaldehyde) usibg HPLC/UV.
After 24 and-48 hoe§&§ thgbehawigur of the water fleas was visually evaluated by counting mobile
daphnids, ne% s apgimals with ing movements within approx. 15 seconds after gentle
agltatlon@ the @%t ves§él. §

N

SR

Results: @ @ @
A%ﬁlvtic@results:
Analy@@ of freshly prepared water for AE F114152 resulted in test item concentrations ranging from
94.6% to 107.8% of nominal values. Analyses of aged water (24 h) for AE F114152 at experimental
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termination resulted in test substance concentrations ranging from 12.7% to 51.5% of nominal values.

Therefore, the biological endpoints were based on mean measured concentrations. @ ©©
@\ (o8
Biological results: O &)
& & 4
Toxicity of AE F114152 (mPBaldehyde) to Daphnia magna: § @»@ %
Nominal Exposed (CBmmobilised daphnids SN
test concentration daphnids 24h X Y 48h O &@
[mg test item/L] (=100%) n & % q n e ®© % O ©
Control 20 0 o 0 o 0. 6, d
0.09 20 0 v 0 a2 D 20 o
0.19 20 0 0> - AP N x,” 0 <
0.41 20 0 p2 W ] N7 &S
0.91 20 ¥ w) Ol0 D 1719 K @S & .
2.0 20 YA R /@ P 100 @
N > &‘) o
N v
No immobility or other effects on beh@vm fkwere gser\/@m the\yntre@l c @01 within 4 @ours of
exposure. @ Q %
Q - N
ECso values for Daphnia ma;@ ex{p\&sed to"®E l@@ﬁﬂsszB@ehyd@ ba on @\nean measured
concentrations %
T o
Test substarf&: 2 @ C %thrln&@hen@en@eh}ég& E F114152)
Test %ject @ @) O @w . @) Cz@ap}(lunia magn@
E)%@ure @ @ hm@, static%%new@*test dg?fgn (dose-response)
ECso @h (95(%%@ L): @ N 0.4@) (0.3(%@0.62@ mg pgy./L (mean measured)
ECs48 h (9§% C.K): N 0162 (0.139-0.196) mg pim./L (mean measured)
TS50 O & 8 3 @
Conclusio A 9 N ¢§
% 2o S 5

Based Z{I@aean meamg@y co rati@yfs of AE F 1 152 ~"‘ PBal m yde) the 48-hour ECso value for
immobilisation was.determ tq,be 0.16211 u meta 011 in a static-renewal test system.
i e 0162 me it meibole :

SN o &
S @ Fa @b
Metabolite ggﬁacig@ O .9 @

©
S SO~
R [ s g1 R

Title: «3-P enoxy’%nzoicéamd T6Xicity to first instar Daphnia magna (II)
ocument No: *v RJQ% QV @
Letter of Access: 1\@’479 -01]
Guidelines: . “ Basq@n ER® (Ref@nce 14)
GLP: QO Y N
NSRS

Objech@(? ©@ @

The @dy ﬁp %ned%”\to detect possible effects of the test item on mobility of Daphnia magna
ho f e@sure in a static laboratory test system, expressed as ECsy for immobilisation.

Mater and methods:

Test item: 3-phenoxybenzoic acid, purity: 99% w/w.
Daphnia magna (1* instars <24 h old, 3 x 10 animals per concentration), exposed in a static test-
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system for 48 hours in two test-systems (test [, test II) to nominal concentrations of 0, 25, 50, 100,

200 and 400 mg test item/L (corresponding to mean-measured concentrations of: Test I: <1.0, 24@ I
52.2, 104, 220 and 425 mg test item/L; Test II: <1.0, 25.2, 50.7, 104, 216 and 404 mg test ite@{L) o3
without feeding. o o
The content of 3-phenoxybenzoic acid in exposure media was measured for ®erification of%he test
item concentrations at the start and end of the test by HPLC. To check if th% 3-Phen0xyl§zoic%®d &)
was in solution, samples of the higher concentrations (T@ I: 400 and@o mg/L, Tééﬂ‘t%llz 4\‘@@ andé\”

100 mg/L) were passed sequentially through filters under Vacuum. @Qé@ & § é\ﬁ@ é@
Findings: @} > é\g | @© @Q}

gs: ) R o S & &
Analytical results: N @ R © &

@D

Analyses of test item concentrations at test i%iation@wowe@co‘@ﬁes lgg@/ee &6‘%@%’( 108& of

nominal values. Analyses of aged test soluticds (48 #) at rin@tal te inat$ res&lted il%est item

concentrations ranging from 96.8% to 108.8% of @omind@valueQTh biological resilis w aseghon
2 & %

mean measured concentrations. g\? \\ N < \© %
Additional analysis of the series of ﬁd s{lﬁtion& thei%o h;%@st t@t cor@raﬁ@% in Yoth tests
indicated that > 85% of the 3-Phen&@en@§>c acidWas &)lu{(@f @@ ) § ©
Biologi ‘ R o & O § S @Q O \%
iological results: @ v S @ & S Q
Toxicity of 3-Phen0xybenzmc$;}c1d ;(%\Daph%z@ ma%g%l in T%t I \(\\ s 9
Cfest 19" April 1983~ % O &
Nominal test %fean %ure% E Q d 4 QNumber of imniobili¢dd daphnids
concentration Qs conéontra Xph s.e S 249 A &\ 48 h
[mg test item/L] {f@[mg st ite$‘ @) nidy On @ % n %
Control ] (& <10> 3 08 | @0 O 0 0
25 O | 240 A L § o 0 0
50 VB w572 N30 9] o @ 0 0
1065 1042 B 30y 4.9 | B3 21 70
<200 O 2§ 30 & 250 (A 83 30 100
00 U .g Q30 . Y 30 - 100 30 100
stvvespie o el i
Toxicity of 3-Pheng ybz%gnc a@o D@mtﬁ& ona &1 est@
@ O ¢ .Y Te®Il 12 pril 1983
Nominal test | “Me easured Q@ ©  Number of immobilised daphnids
conce &gtion test conce tio O:\\f' XP ) 9 24 h 48 h
[mg t@temm] i testipem/L] da@mdsfo\ n % n
Control N 1.0 o> | @30° 0 0 0 0
N 25 o252 QO30 0 0 0 0
50 o0 500 @ 80 0 0 0 0
100 & o e N T80 5 17 21 70
2005 T Q6 D 30 30 100 30 100
TMIESERRES 30 30 100 30 100
O

N S
No 11&1’1’10]1)1@)1‘ {het effeets on behaviourwere observed in the untreated control within 48 hours of
e@ure {E@T est [ and T@ II.
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ECso values for Daphnia magna exposed to 3-phenoxybenzoic acid based on mean measured concentrations

Test substance: 3-Phenoxybenzoic acid &9 ©©
Test object: Daphnia magua @ (o
Exposure: 48 hours, static test desigl@ose-responsz\\)@ K\@
ECs024 h (95% C.I.) — Test I: 155 (133-181) mg test item/L & D
ECs024 h (95% C.1.) — Test 1I: 139 (104-21@@@ testitem/’L O & é
ECs0 48 h (95% C.I.) — Test I: D 85 (52-104hmg test item/By” < @Q @
ECs0 48 h (95% C.1.) — Test II: 85 (51-104) mg test iter@L §?) S @&
fI.CSO 48 h (95% C.I.) — Mean of Test I & %@ @mgéeﬁ e @ . R ©© &@
: \o@ e Q &
. o é@f D ® 6\ N §
Conclusions: é& @ Y & @J& IS
Based on mean measured concentrations ogt—phe o ybeééic agitV) the %-hour Csogalue @ &’
immobilisation was determined to be 85 mg estitem/i\iqn a s@ic syst%m. § . §@
RN S S SR
SIESICARIT fo
CA 8.24.2 Acute toxicity to@ addf@fmal aqua‘cw\lﬂnv@br@pe @ @ ‘”\9

Studies with additional aquat Q@ivemé&a‘[e s@&es@re (@duct &for re@s‘[ras oﬁgmde the EU.
The summary of an acute study w th the f wat@r amp 1p0d Hy lella@tec%n a wa@r only system is
provided below. An acut@tudy@nth %E spem Amerlcaﬁ@szs ia (@nerly Mysidopsis
bahia, mysid shrimp) from 19 was n ted rm@e ﬁrst\:%U R@Vlew deltamethrin, and is
therefore summarlze@n thlsgﬁppl@\\ﬁ ntal Docugeht. °, Q A ¥

In addition, studie aquatic in ebspec%& fou&” in pubh@lterat%re are summarized under
this point. As nQpe C&@le ef pomt&afronNheseﬁbh%ﬁons @» coered relevant for the risk
assessment, t]%@@ﬁre sified as s%port@ @atlo%) §

R ©
Table 8.2.42- 1: Addlg\gnal s@f@e@ acu@toxwl@y of @ltam@irm to additional invertebrate

&Q\ species@© § . ©© § Q &
Test substance@ « TestipeciesO 4> &« Endpoint Reference

(F I
) g! 2Q @ - 2013)
Deltamethrl@ nvegorate cute% .17 ng a.s./L (mm (
Q (@@ (\QC » @N@ ° (eomm)

Hyglellagdeca M-461147-01-1

Deltamggnrin @@ﬁjée@?nﬁem aegte @C@\ LC 3.7 ng a.s./L (mm) M-149 478(-})912)
mm = me: nbasured . © QV @ N
N AN N @& Q9
R v S LO P
Report: | KCA8.2.4201, ;2013
Title: & %taﬁnn —Atute T‘%ﬁxwlty to Freshwater Amphipods (Hyalella Azteca)

NUndegFlow- Throggﬁondmons

Documgat No:Q} M-46114781-1

Guidelines: &7 | QCSPP Beaft Guideline 850.1020
NN o

Objecti Q

A 96-hour flow-through test was conducted to determine the acute toxicity of deltamethrin to the

freshwater amphipod, Hyalella azteca. The primary measure of acute toxicity was mortality. Results

of the test are expressed as 96-hour median lethal concentration (LCso) defined as the concentration of
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deltamethrin estimated to be lethal to 50 percent of the test population at the specified time.

Material and methods: Q\ §
Test item: Deltamethrin technical, batch no. EGDLTK113, purity: 99.52% w/ & @ @
Hyalella azteca, SMV Lot No. 040913, 9 day old at test initiation; source: Srfgthers Viscien&ult@?s.
Organisms were exposed in a flow-through test system for 96 hours to nomggal concentratipns L 0.1%
0.2, 0.4, 0.8 and 1.6 ng a.s./L (corresponding to mean—m@ned concen{r%‘tions of 0, Qz@6l, \0& , 0.@3 @

0.51, and 1.2 ng a.s./L ) and a solvent control (0.05 mI[Nacetone/L). diluter deliveredghe c%@)l, 'S
solvent control and test solutions to the test vessels até rate sufﬁci&@to provide pro imyatel ©@i teg&(@
vessel volumes per 24-hour period, with a 90% lacement titwe of approxi ateg 5 hofirs. TW&
replicate vessels (2 L glass beakers) per concen@on and control cofained i dividualsseach. @he
content of deltamethrin in exposure media Wa&meam@d for@iﬁc@ n (@é@’e te@%emoé&icem@ ions
at the start and end of the study. Q @ N @% T G .
The number of dead Hyalella was recorded% test i@iatio@lnd after 24, 28, 72@1@ 96 kours @xpo@re.
- b sl o g s
Death was determined by gently agitating'the test'solation ardund thos am\;@lpo hat %)pear@o be
immobile. If upon further inspectionre @ no wbser mov@@ent@he H eli@re cofidered
dead. Biological observations an%@)ser@ons& the ysi%@cha@eris if S h g{ﬁ@icate test
solution were also recorded. R 2 © > § © @@ (CIERAN
¢ . T H L YTE s
Results: *o % O A @ AN <

Analytical results: .9 NI NS ‘”\,@

9 s vy O
Measured concentrations 3t te églitia%on ran@§ fr4‘V§ 69% of noniinal V@GS, and from 68-88%
at test termination, r@ectiw&.§n m@surencqéﬁﬁation@rang@» fror@él% to 75%. Biological

endpoints are base mean measyred €dncentration, &
’ ) é N g@n N " f@@ A
No contamin%@ns @elta@ethri@ver&@tect@in %pqples@m th¥ untreated water and solvent
control. R & % §@ @@ S) %@
. v
Biologie@Presults: g}g Q&g Q@ ©\
N S S N C&% RN
Toxicity of delta;@rm to&Hyﬁz(@a azteca: @% Q 5
Mean measured” E@%set@ F@’ X < @nulative mortality
test concen n| individu@ls | - 24K M 48 h 72 h 96 h
[ng a.s./L (=1%§§ N n QD %9 4 % n % n %
Coggpol 220~ 0@ Q7 [ %0 0 0 0 0 0
Solvehtcontrol [ 520 X 0 [0 ) 0 0 0 0 0 0
2,0.061 200 [0 @ o] 0 0 0 0 0 0
0.13 a9 3 1® 4 20 4 20 7 35
028 @° 20 & SO0 &5 9 45 12 60 16 80
051 & | =208 | w4 20 5 25 12 60 19 95
128 2 3 15 8 40 11 55 17 85
NN

L@ S | .
No 1@111 T oth§g effes on behaviour were observed in the untreated control and solvent control

ithif 96 h &
Wth gx» é@@rs 0%§p0§

&
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LCso values for Hyalella azteca exposed to deltamethrin based on mean measured concentrations

Test substance: Deltamethrin techn. @ @©
Test object: Hyalella azteca (o
Exposure: 96 hours, flow-through test de@\vﬁ (dose—resp%\s%) K\@
LCs0 96 h (95% C.L.): 0.17 (0.13-0.22) ng a.s./L U(pﬂlean mea@g‘ed)\(&\ i
2
RSN
Conclusion: % Q\ @ @
Based on mean measured concentrations, the 96 houriL?so value f(@yalella azte@z ex@ed t@f &
deltamethrin was determined to be 0.17 ng a.s./L. %@ Q& &© ©© @Q}
@ & [ o &
*** N . \ 9
X N - T AN
LA S S

Report: KCA 8.2.4.2/02, 1990 U8 T s S
Title: (Deltamethrin) — Acute t&mlty t\Nysu@hrrm{%MySl@s Wbahia ) under @
static renewal conglitions, 2D ,& S
Document No: | M-149478-01 ,ﬁ@{epqﬁ% 91@826@ @§ﬁ O &‘9 ol
Guidelines: Ecologrcal ects D4ta Reduirements 40@1{ 1@45 @ude@kes N
Reference n~ be@2 36 S @ O O N
GLP: yes Y e S & SN
R ©
Objective: - & § NN
jective: S A, Q

S
A 96-hour statrc—renewaﬁ“test%gas con uct rmip&ythe acute t&dcity@ deltamethrin to the
saltwater mysid, Ame@amy§ bah@ formerly

Materials and @ ) s@ \
t

Test item: ' a rmdeot N§X595®9(>9§% ra urit§ Y

Juvenile Americamggis bakia (< 4 hours ld) v&@e exivsed t®nomiffdl concentrations of 0, 0.78, 1.3,
2.2,3.7,6, $and 10 ng/ for 96«zlgpurs stat@renew test@esi l&a‘cural filtered seawater (collected
from ssachgsetts@as u@ﬁ as &tlon water. Ten mysid shrimp were

exposed in each rephigate {esgl (2(@§r c&ﬁcentz{uon a@control) Test solutions were renewed

following 24-, 48and 72-hour exgg?ﬂre Mysids that W observed to be dead at the time of renewal

were not transferred solu&gons \ Ay 1d re fed with live brine shrimp nauplii once

daily. All aa WELE exaé%hed ‘after 24&@8 7°2%and ours of exposure as follows: mortalities were

recorded, ad organism ‘e‘§mov_@ ser‘@ ons of the live mysid shrimp and the physical
S

charact ics of the te& sol w&e re eds

Ny TS
Res*iﬁ’s: * @‘j@ N Q §
Analytical resuliss &@ @

Throughout exp%ﬁre od @Visiblgsign of undissolved material was observed in any of the
treatment lewels. « ©@

Qo & . .
The mea@eas&ﬁd corfoentrations ranged from 32% to 60% of nominal values, with an average of 44%
of nomé%l blohi\%lcal points were based on the following mean measured concentrations: 0.25,
055© 78, Z» d4§ gas./L.

@

&
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Biological results:

Toxicity of deltamethrin to Americamysis bahia:

v
Mean measured | Exposed Cumulative mortality ~ @ S
test concentration | individuals 24 h 48 h 72 Wy 9% h., >
[ng a.s./L] (=100%) n % n % n %[ % a [ 2
Control 20 0 0 0 Ay O IS5 g oL 75 &
Solvent control 20 2 10 2 10 @ 10 ¢ 2. 102
0.25 20 1 5 2 10 [AR 10,9 25| dv
0.55 20 0 0 @ 0o 4L 0 © | ® [©0
0.78 20 2 10 [o)4 200 B | & 85 254
1.6 20 2 10 9 4 o .9 200 4.9 oW
3.6 20 1 S | @0 [ S5 K7 o7 3397 cq7 | w45
4.9 20 3 © [ %9 Fy50 gF 200 @9 [ 20 K 100 |

v @ R S) " @
The level of mortality in the control solu@i%i (S;ﬁ)% \- i @:ord % w't@ t b'§gj §@

. : . [ nd é@ il e@eep%llyc rion
outlined in the Standard Evaluation P@@ed@%’ by EPA. '« é\ﬁ §y NS}
Sublethal effects (e.g., lethargy, err&@ sw@ning\ghavmﬁ) \Ke@ 0 ed afjong &f thé&surviving
mysids, exposed to the 3.6, 1.6 4nd 0@%8 ng/% test ggncenttationsONo téf)can ated mortality or
adverse effects were observedQ@lorggﬂaymd@xp%@ to il@ W@.@WGS'[ st c@en%{uons (0.25 and

0.55nga.s./L). AN § S SN L9

o O N O Q&S 92
LCso values for Americaritysis bt&ia expo@d t0§ta t rin based On%%ﬂealh\{lgl asm@ﬂ concentrations
RS (@) S .
T : .
est s@s{ance@) X o S N @tanf(ﬂghnn i%ﬁ%?l
T@%bj egt: & N @ricg@is bﬁzhia (sy%ﬁ]\?ysidopsis bahia)
@@cpos@@. &\ N 9ﬁ6@ours,§ﬁc re@\val &3t design (dose-response)
L@% I@% el @\ %@’ 2 3.7 @.6-4.@@ a.s./L (mean measured)
TR © &

N 73 X
Conclusjon: g}ﬁ @9 @ & S @@ \@7
Based On'the meanon@asuge\(@oncen rati@ of, d@tameﬁirin, QQ@%—hour LCs value for the saltwater
mysid Americamy@ahi&was @%mal{@oy nga}ineéinterpﬁation tobe 3.7 ng a.s./L.

9 & AR I
o N . ©\;*«§

Results frorﬁiteras@ﬂre ;@iew\\ Q\ 2 @
R S N
Report” -/ KCA 82.4.2/03; - 2012
Titleg w ] A toxi@ffeci@of deltamethrin on red swamp crayfish, Procambarus
N i ();)ﬁﬁcapo Cambaridae)
Source: @° Compérative Biochginistry and Physiology, Part C, 157 (2013) 280286
DOINo: A _=3\70. 6/j.@tgpc.2(@3?61.001
Document®No: « > | M&#62626-01-k)
Guidelings: o> | None
GLP., Y & A No<©
(:1.@iﬁca{tgi)@%%N oo b)supplementary information (EFSA Journal 2011;9(2):2092)

P &
EXE(@ IVE SUMMARY (Abstract from publication)

To investigate effects of deltamethrin on red swamp crayfish, Procambarus clarkii, an acute toxicity test
was carried out. The results showed that the 24, 48 and 96 h LCs values were 0.156, 0.099 and 0.056 pg/L,
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respectively. The abnormal behavioral responses and toxic signs can be described as typical neurotoxic
symptoms, characterized by ataxia, hyperexcitation, convulsion, and paralysis. The residue of delta in O
in haemolymph, gill, muscle, and liver of the crayfish was under the limit of quantification of the ¢ -M
method after a 96-h exposure to 0.05 pg deltamethrin/L and a 24-h exposure .1 pg deltarfdet rir@j
Besides that, the sublethal effects caused were assessed by using cytochrome@oxidase (CCO) ac{@ty,
lactase dehydrogenase (LDH) activity, and lactic acid levels as sensitive blo%rkers Q) § &)
Results showed that 24 h exposure to 0.1 pg deltamethrlr@ mgmﬁcantli%ﬁhlblted th%@CO aeg[mty@
<0.05), but increased LDH activity (P < 0.05) and the la¥fic acid leve <0.05)1 Is, W@lch f%@er
indicated that the aerobic metabolism was 1nh1b1tede deltametl'g@ in the gllltdmmg@ I@Obk&
metabolism was stimulated. % Q @) )
o Q <
N 9 QO
The following summary is limited to the am{e tox1%y as@meng}f t]@é@’u%&ion ﬁi’lalua@ n of

residues and enzyme analysis were not considéved rel@fole @relev@ for@ aqu r1s§asses%ent

@

& @
MATERIAL AND METHODS @9% SO D O S . & §®@
A. Materi @ N 9.8 OO &S 8
. Material ©Q (iig é\g Q\ @% < @
1. Test material 70N RN § N) S %@2
\

Te@te Tech@jcal @e e eth&i@ @@
Active subfgtance($): De@met@% &
Chemical state an@cnpt% ot specitied

O
@
Source of te item: @ghan@ @rlgmal Producer:

er: pecifie
b I@f &

@ Storage co@
&ater Q] 111% N%spemf%@
@ Sp@les oca rus Qyrkii §

2. Test organls

Y

N

N}

Gemmop name, n(\ ﬁsh O
9 2 %e@@ Ad male @

@.0 g
cm

anghai, P.R. China).

<) Mean w \v ﬁ@ 94
R gingth @feano&ﬂl 23&%0
rce%}test cies

% § § Ac@%iatec@@laboratory conditions for at least 1 week in plastic

@7 © @(S (capacity 300 L) and fed with wild small fish every day.
i ousing@on itions ater@ changed daily. The mean concentration of water

H
% § @ 404 @dis d oxygen was kept at 7.3 £ 0.2 mg/L and mean pH was
N (73 @\ Q 8.630.1. Feeding was discontinued for 24 h before the tests.
@° Temperatfite: °C

& %“ oto&{ 10d: tural light-dark cycle
@ bserva ion@@ Mortality during this period was negligible.
&

Q @ Test system: 96 h static-renewal exposure test in glass aquaria with 20 L test

©® solution

Test concentrations: 0.1, 0.126, 0.158, 0.2, 0.25 pg/L (24 h); 0.1, 0.119, 0.141, 0.168,
0.2 pug/L (48 h); and 0.025, 0.040, 0.063, 0.100, 0.158 pg/L (96 h),
all nominal values
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Solvent: Deltamethrin was dissolved in dimethylbenzene by using pesticide
emulsifier 2201 (Jiangsu Zhongshan Chemical Co., P.R. Chir@" @

for testing. . N
Control(s): Water control group and solvent control ggoup Q\ ©
Number of replicates: ~ Ten fish per tank, two replicate tanks pe@atment @ @
Test medium:  Not specified (04 & <

Medium change intervals: Every 24 h
Test conditions:  Culture conditiong, were conswtentﬁ%g%h the prevm&@condl@)ns R
Crayfish were n@d during the@&penments %@d anm}ls W @
removed 1mmed1 tely. % S
Measurements: Number 0 \d animals (— B3ence of mov. ent v@ 5 il c&©
@

after anirn {vere gently @b ed with a g%{
Statistics: LCso Va@” were calculated LlneQ egréﬁ 1 sis @}
method o
No @eml a@inal@ con@ted @po&@ med@ % .
WGVCI@’S the st med@ were renew@> dally,@pon@ of @§
g?s ba %n nogyinal Q@%emr@ms igconsidere
acc

2. Chemical analysis

le. @ A <A
Q SN v\g @‘}9 & 0
Q% A \Q § g @@ § @ @

RESULTS & v S &

During the acute toxic test, HO@iortan? occ@ed 1@ @r c fatrol g@@lp @@ thgs(ﬁvent control

group. @

The acute toxicity of delta%%rl %o P. clgikii @s tlme,@iepen&nt @ shaﬁ@i a c@r dose-dependent
X

response. The LCs valuesg are l%ted in the ta@elc@« @ R $ Q

o O )
Regression equation@&o val@?m@he 95‘@conf§e lm\g}s of d@ame@in to @%cambarus clarkii
(Girard) at 24 h, 48 K@Hd 96h &) O ©© @ o
Time (h) &rmﬁ\oyn equation R N LGy (ug/l® | “95% confidence limits (ng/L)
24 QO P=008547.55C" | @936:.] & 0.156> 0.141-0.170
48 N~ Pp11.42Q0F 6.4C 09862 | & 0.0 Y 0.089-0.111
96 g P=9.710+3.765C =] 0&48 |'U @956 @ 0.047-0.067

In the re@on equation, t}@ymb§ 1s th@gbablhty unit o@lortal?@and logarithm of concentration of deltamethrin.
R is the‘tegression coefflc@’lt. The ehuations were@ﬂerm& usmg%S?PSS & software, and the LCso value was calculated

from each equation. Qd N S %
§ RS S 6&’ © @

RS
CONLCUSION@ @ §@ N °©$’ S &

Exposure oT@ihe rgﬁ & ?- p &&Eﬁs roc@baru@clarku to deltamethrin under static-renewal
condltl(@sulted in a 96 h Qn va of 0. 56 g/l /@based on nominal concentrations.

@ N
Comuent by the @er @ @, @§ \Q
The%tudy is cons1dered@91pp1@1ent ihforfaation only, as GLP studies are available to address this
data point (acg tox. %:kty t &Vert‘é@’ates)Q{eliability of the published data is limited due to missing
analytical @@ﬁcaﬁ@n ever, tést niddia were renewed every daily, so a continuos exposure of
organis an b@sm@ 1@” 96- h@r study.
Therefofg, tl® mf%matlls classified as b) supplementary information (EFSA Journal
201159(2):2692).
@@”2 @@@ >
§ skekskoskok
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Report: Kca s.2.4.2/04; [N ;2012

Title: Comparative study on the toxicity of pyrethroids, a-cypermethrin and del;ca&%thri@3
to Ceriodaphnia dubia S

Source: Ecotoxicology andEnvironmentalSafety78 (2012) 9-13 & N

DOI No: 10.1016/j.ecoenv.2011.07.018 o & &

Document No: M-462170-01-1 3 o & 9

Guidelines: Chronic toxicity test protocol was Based on the USEPA Test Megﬂ%d Q&Z.O o
survival and reproduction using C%odaphnia a (USEPA@@)OZI@ o |

GLP: No ) v o S (S

Classification: b) supplementary informatio@vf’EFSA J oum@ml );9(2):2@%) < O @

& 5 & 28

RN \ &,@ Q@

EXECUTIVE SUMMARY (Abstract fromq&ubli%gjf)n) N &‘&, %@ @6 N o
Two synthetic pyrethroids pesticides, a-cyp@metm;m a @elt@thﬁre ifVestigated @ote tial
toxic contaminants. The acute and chron{g ioa&s@ls were cqnducte usin%@eriodaphni ubig@he
oxicity of a-cypermethrin an ddeltam@bnn JQ ) dz@a 1n%esed@vs1t ingreasigg coneentratiéns and
exposure time. C. dubia was three ts Ore senditive @delt thrir@ian @& —cypermethrin with
48-h ECso of 0.06 pug/L and0.23 pg/L, respectively. Thésehroni C@lue@)r o, ypegg@thrin and
deltamethrin were 97.8 and 34.7 ng/L, réspectively. t-d rowi f C&@iodapnia nésnates during
chronic exposures was the mensi%%e end@int @asur&@m c arisort to tii>endpints of survival
and number of neonates prodsced.To gai@ett@ und(;g{??tandi&g of t@%&nk lagtween acute and chronic
toxicity,the acute-to chrorfie ratid®(A werhlso ca culated fog"\g rvi@ groaé@ and reproduction
endpoints. ACRs Varied\benll and 2

: or t@} tw<§yr hroids. *Fhesegtesults suggest that at
environmentally rele@ﬂt lowg® oncsg?rati(égs, o —gypermgthrin b demetliﬁn could have significant
. N . QO
adverse effects on @ suryival, r@odu@on and%roof gj@iubli @
N) Q BN R AN . Q
@) \ AN AN &\ @ @ R
The followin@mﬁ@ is limgited Q%ﬁhe 48 repoted f@)}delta&hrin.
A R ST

2 2 > @ 4
MATERIAL AND %@HC@@ & IS §@ 5@7
A. Material o N L° N INS

D) SEES) Q
L SN
@ O T Oy
STest @@‘1 dgl\\f’ame Aiin @;@
Q@ ctiv®@1bsta§@e(s):\@29l?§ -5
%Chemical state@id de@ptio ‘Q No ort

@’ 8gurce pfest itéth:

N .
Q atch nugber:
v Y é o @urit}@

N
St@’age (@diti@s:

1. Test material §
| iy

>99:6%
N @eported
SRS Wag@r solublity:  €9.0002 mg/L (25°C)

2. Test sol@ns N § v @
S Qehic

olveng acetone

Q

@
S Qour e of VE@C/ solvent: Not reported
g\a Cc@@mra@ of wehicle/solvent:  The highest acetone concentration in the exposure vials was less
Q© &) © @ than 0.05% in acute tests; 20 pL/L in chronic tests

N Method of preparation: ~ Stock solutions at concentrations of 100 mg/L and 1000 mg/L in
©® acetone (purity >99.5%) were sealed in 20mL scintillation vials
and stored in the dark at 4 °C for preparing working stock
solutions and test solutions, respectively.
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3. Test organism(s)

Species:  Ceriodaphnia dubia @ @
Common name: cladoceran

I '-ortories ¥

y . Q @
4. Culture conditions of test organism(s) % @) ) %@@

Source of test species:

o

N
Culture medium: Formulated wa%;%@hardness 800 mg/L as %@})3) a&%rdl @
the guidelines reccommended &y the US EPA@This @e@ @&

hard water @ﬁs enriched w&t@Z pg/L sele@m (as@ﬁe 'S
The culty water was repldced %{‘ee t1 s per z%eek < &@
Temperature: 24 + 1€5) \ =N @) Q@
Photoperiod:  16:§ light/dagle Y o Qb NN
Light intensity: Fldoresc I@Iampé}ﬁ @% @@’ @ o AN
pH: Not rep@yted @ Q @§

s O &
Oxygen saturatlong\’NotQﬁ)rte(&\ ) &% @ %

Food and feeding regimé&% T scultugeWas feda tri- &@1 mw&\;on& g of .@%kzstm@smus
Q @‘ , Chla%}dom%@as spénd P@dokz eri sub%pztata and

Q& mlxtu\e east c@l le and @)ut c@ﬁv (YC@
© Th@@lmr@@s fe@ree times pee Q
Acclimatisation prief}o testing: -house @Iture& @Q

%

@
Observations during acc‘:%’matm%tlon @one & Q S °\@ .9
o O Q&S 9
ST e T &g
B. Study design and methods> %@) > \ é& N o\@
1. Test procedure —gyute t0x1c1tv Q@ § §9 @ @) S
N) @ Tést, systeﬁﬁv Lai%orator st & @@

@@@) T conce%ratls) 05,&81\302 0?1,2§nd 5fig/L (nominal)

@ %, Control(s) atelf@ontm@solwr@:ontr@(acetone max. concentration less

.9 % @ a@ OS%f@’and @804 a@éference toxicant (tested in a range
Q\ @7 from 5 ta@0 pgAy N\
N I\@mbe&o@repg:ates Four @cates&ach a(ith neonates

§ Pest ¢ thII’S% Te ere du te in 20 mL glass scintillation vials containing
©& % @7@\9 est soldtdn. Each vial was sealed with a lid and shaken
Q @goro in a homogeneous mixture.
©) Q e%dlng v 1o f@% was @owded
% edlu§ne Sta@ rergggﬂl (renewal after 24 h)
@equency of: &? 1tem<%pllcat10n &Q tes@tlatlon and via renewed media after 24 h
§ @est d@tlon @48 ht
Qy @pomts Im@obilization, defined as the failure to move within 15 s of the

g

%ker being gently swirled

@ % § Stﬁ%vstlcs 50 values with 95% confidence limits (p<0.05) were calculated
o % @ by the Trimmed Spearman-Karber (TSK) analysis for lethal tests.

2. Mea@emerm%urmg@he teﬁ@

§ at@edl@arameters Water quality parameters were measured before and after the 24-
$ @@ @ hour renewal of the test solutions.
Q N Physico-chemical parameters including temperature (between 23

©® and 25 °C), electrical conductivity (between 248 and 260 mS/cm),
dissolved oxygen (between 5.50 and 5.90 mg/L) and pH value
(between 8.0 and 8.1) were recorded during the tests. Results of
these water quality parameters are all acceptable with regard to
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the US EPA guidelines.

3. Sampling @ S

Sampling frequency: n.a. Q\ é§
Transport/storage of samples:  n.a. @b &@ &)
4. Chemical analysis v IS "\@
Guideline/protocol:  Not reported % @ § @
Method: Gas chromato (Agilent68 N) equlpped‘&@th a§§§ﬁt an@}@ @

splitless injectos and p- ECD ctor A 30 0.258Im X s &

0.25 um HPSMS fused 5111@ capillary coltunn wasytsed. N

Pre-treatment of samples: ~ The spiked Solution (20 thR extractg@wu 20 mL fetrolepf®
ether @1mes and rqtary evw%ated @1 mLQ@nder @yvater bgth
at 45°CY After eV'dp%@ﬂon Iyl of Wh sar@le waswlj ect@@nto
a chro

Conduction: hemlc nal éﬁw %@’duct@m sepa@éte les
posur r ia) of png/Lin, 1111
W\? % ilke 1ut1

<& test Wter ( Ctlv§bf s were
a%ﬁyzed@ﬂ/ as %mat& phy*iéiter 0,@,°12 ald24 h ©
Reference, ifoh: f§ot re@%ed %, @ @)
(S (&

Re@very appr@%umate@ 50% b he n@inal cen@ony

Limit of@tectl&b No@’epor@ Q& & @©> &
Limit of q%ﬁtlﬁcat%n. Wot reported & @> o S}
é @Q @% A @ "\@ 9
Ny 8 e Y
@ 6 ° @ K o @

1. Test procedure — Q@Dnic @mt\&t t o <
@ & Tes@tel‘m@@mboﬁor @

@)@ \© §\ o %test was as@n th@hs Eﬁ@@es‘c Method 1002.0 for
Q @ o é& %‘%ﬁnd r roduc‘@usmg\\@ermdaphma dubia
S @St cegcentration(s): q(&0, 2{,{,@, 10 é 50, 100, 200%g/L (nominal)
. © 2 %6@ trol Witor contr@j sol@nt corfpl (acetone, 20 pug/L), and CuSOyq as

Q\ (@) referen xic
AN @ I@r gPoricqlh

@umb& e%gates @0 re catekf 1nd1\$%hz1ally kept new born C. dubia
@@@ %Test 10(2141\9& 200%nL bedRer w a@ 100 mL Se-enriched moderately hard water,
) S (3 &:&%red @th pl film.

@ ©© < Fﬁg%ng @he oré@nsms @Z%re fed with YCT 200pL and 500 pL Tri-algal
Q @@ N Q mix @6){1 %}@ells) after each water change

% @Medlu@rene\@r i %
@;quency of'test 1tem%pl&tlon &éﬂya@ 9 media renewal
B es‘g d@ation: 08 d@
h @ Eﬁdpm@s S{@lval and number of neonates produced were recorded daily.

&@% %% Q %s‘[ endpoints measured were survival, reproduction and growth
RS the adults.
N
&§ é% @) gg;atlstlé@ Data from the control and experimental groups were analysed by
Q@ @@ © o one-way ANOVA in conjunction with Tukey test. NOEC and
LOEC values were determined by Tukey test for multiple
%, < y Tukey p
&S @@ @Q% N comparisons with Toxstat software version 3.5 (Gulley and West
Q© S @ Inc.). Statistical difference was accepted at p<0.05.

2. M@c@rements during the test

Water/medium parameters: Water quality parameters were measured in the beginning, middle
and end of the test.

Results see above (acute test)
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3. Sampling
Sampling frequency: Survival and number of neonates produced were recorded dgi{y. &
Adults were preserved in ethanol at study termination for-length >
measurements @ @
Transport/storage of samples: preserved in 70% ethanol ¢§ & ©®
4. Chemical analysis % § §\ &
See above (acut@st) {*ﬁ NN é\”
@ Y S L@ @
¥ S g s &
9 S SERS
RESULTS @& < ?”\g Q ® Ny
1. Analytical findings: S) R © &@
The loss of deltamethrin form the test water a@ fferent t1 1ntcr\@1$ is s@) g@ 6 he

publication. After 24 h, the measured concenitrationcof del@me Fm was_dppr atély 50%%ef the
nominal concentrations. The results showed fHat t@@ﬁegr@itlon del@ thrif’in th@ test ter H

8) was not significantly different from th&%lke&@?ﬂh@at%gmp% (p}é@lue o .0): §

Table 6 @ N S
Measured concentrations of d¢é w me % spik olut: at different e @
intervals. %& p @g @ ‘(? @ @ §y 2
_ _ > @
Spiked solutions _ K&-h & @.@ ©© @% Qzl h§ @@)gﬁ . \
A L o 042 C w7 0% o
B Y .85 & @070 & &z
c @ 544 @ 0.33 9
: Ll P S ws\ &
A: spike 0.5 Hg/L del@n {Dine Mﬂ@; H= 7 C& \Q
B: spike 10wg/L delt the 1 -0 w§[pH AN
C: spik ng/L %ltamet]@ in tl‘@st water(pH
D: spil Dngﬂ@ tamiﬁl%rm in the test mﬁter pI;I @
@)
o . o © K © @
2. Biological findin@ %o N @@ O N
Acute toxg’i»tv test: % @ Q @@ v
The cd&la‘[ed LCso @1 ues %ﬁl 95% sdenc@mter%ls are@ummarlzed in the table below. The

mortality in the co@ls a@ the @P\rem @ntro&a@was 0% ai% the 24-h LCs for the CuSOs reference
toxicant was betggen 3%and @ug/‘&,whm‘g@ within th@ormal range for this test.

@ @ v
LCsp values (ﬁ@L) dm@ﬁg acg@ expe&ﬁ’e of @e pyre@smd p@nmde deltamethrin to Ceriodaphnia dubia:

24h LCs595% confidgnce mte@al) @Y a 0.84 @;2(2 16.8) ug/L
48h ICso (95% confidence intferval) £ 0.060.04-0.10) pg/L

N @ @ N
Ch%nlc toxicity tve\sgt § @ N S

Survival: The rtallty in t ont Was@ 0%. The test organisms exposed to deltamethrin survived
(>80%) up @a test con ration of 3, ng/L. Higher test concentrations induced higher mortality
comparedgo co 1 (p@ 5) §ased§®on these analyses, the NOEC and LOEC values for survival

were 5d 1 gﬁlg/§resp @rely

R &d @ For@le r@oductlve effect, the time to first brood and the number of young per female
were exatnined. Deltamethrin had a significant effect on the time to the first brood at concentrations
from 25to 200 ng/L. The number of offspring was reduced in the higher concentrations. Based upon
this analysis, the NOEC and LOEC values for reproduction were 10 and 25 ng/L, respectively.
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Growth: For the growth effects, the length of adults was examined. The length of organisms was reduced

at higher concentrations of deltamethrin. ©©
Results from chronic testing are summarized in Table 4 of the publication: Q\ 03
@
S N ©®
Table 4 © S @
Survival, reproduction and growth of Ceriodaphnia dubia exposed to different % @ @ @
concentrations of deltamethrin during 8-d chronic toxicity test. Eac@eatment R °\ 0\ &
comprised of ten replicates with one neonate per replicate. S @ @3\9 @\ @ @
Concentration Adult Time to first No. of young/ Adult length @Q y\g@ @ éﬁ &
(ng/L) survival brood adult® ean+S.D., & @ Q @ Q%
(%) (mean £ 5.D., (mean + S.D.;% nmy) Q @o S & & &@
days) 0 Q @ @ @
0 90 42405 17.0 .8 %&4 + ZQ@ %\ @ 6\ o\% 3§
2.5 100 41+04 ]6.5§?5 @ 21 i% & @% @
5 100 40400 148122 v, 878628° & O« <\ o
10 100 41403 L%J_r 45 Q@ s6iQ2sr Q Q Q @7 @K
25 90 49+ 06* 0% 245 %& £9° % O
50 80  49+07 (8.4 +15% 3 2 SR éﬁ %, §
100 60* 554 0.6* @ 38 K%S* S 83 f%Z @ o @ @
m R AR SRR s &S,
(O
@ No. of young is based on 10 org@s\ms, regardlessof adult rtality @ @b @Q @Q o\%
* Indicates a significant differe@e com;%ij to ccgggl (p &). @® Q& @ ©©> %
5 Q@ &,
XS @ G @)
Summary of effect concentra‘r@ns foréﬂtam@n ba@ on 8-@% chro%ic e@ur%&c@c%é@zphnia dubia:
(%) <
Survival “ECio S & @ 41.9ap/L % §
N 2 @6 soggl O
2> |LOEC & @ |  Mong/L SNEEAN
Reproduction § 10 0\@@ N F4n g @
S OEC™ O ST10 @ %@
S Ologe § MEEEN gL &

RESULTSSUMMARY. = & O U o @©
Inan agﬁli% toxicity teggwith dgjtamet ir:§Q 48— E@gﬁor{) C@ubia was determined to be 0.06 pg/L
based on nominal@ncer&%ﬁor@ﬂn a -day;}hroﬁgc test&%e NOEC was determined as 10 ng/L
(nominal) based effe%s ob@ed og}epr%f?@’ction.© S
g X e S & &
Comment byhe Ndtifier: @Q \\ N @\
Reliabilty%? the publishe@dat lim dueAd mig&ing analytical verification of test concentrations.
Howev@es‘[ media, {g@re refigpwed ery @hou&éﬁ so a continuos exposure of test organisms can be
assul‘]{%d. The resultéﬂfbr bath, ac%%and c@onie@ing, are considered supplementary information only,
as GLP studies are ava«iﬁ) e @%addr& the~data points (toxicity to additional aquatic invertebrate
species). @° & @ A
Thereforeﬁ in\ﬁ&gi‘na@ is @ass&%ﬁg as b) supplementary information (EFSA Journal
2

2011;9(2);2092).
2) )é&a Q

s f”\g
SR Q
\ Q@ skekskoskok
§ @
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Report: kca 8.2.4.2/05; [ N
| [POE S o
Title: Comparative Toxicity of Pyrethroid Insecticides to Two @uarme Cms@c@an@
Species, Americamysis bahia and Palaemonetes pugio @y L <
Source: Environ Toxicol. 2013 Jan 30 N
DOI No: 10.1002/tox.21840 & {@ N &y
Document No: M-462328-01-1 S @) &N @
Guidelines: None R @ S & 0
GLP: No @ & 9 KR O A
Classification: b) supplementary infonn%@ﬁ\(EFSA Journat 20&)@39(2)@92) S & ~ \(}
Ny .G > 3
@ %\ @ 6\ =~ §

EXECUTIVE SUMMARY (Abstract fron&bh@o (@\§

Pyrethroid insecticides are widely used on rlcult@l crc@as V@Qﬁ as f@nu @rles co@ uﬁ
structural and landscaping sites, residepfial’ horie an{%arde@pest ééptrol@lnd mosquito ba§sent
Evaluation of sensitive marine and es (Z) n eme@x@es&e&%al fofShe dg}lop nt 0@){101 sting
and risk-assessment protocols. Twamle cn@acea?@pem@%,’ n@ s b (n%sids) and
Palaemonetes pugio (grass shru@) WGI@ testeﬁ’ W w\t’he @n @ us€d pyr@m’mlg%ompounds,
lambda-cyhalothrin, permethrn@cypeué@thrlelta&hm@%ﬂ enothgyi. Semsi ivities of adult and
larval grass shrimp and 7-day~eld m}mds e compared $sing dar%% -h L€so bigyssay protocols.
Adult and larval grass shrlmp we ns1t than(the my%’ds ﬁll thy %/retl@})lds tested. Larval
grass shrimp were approxi at fo@ mo ns1@e to bda alo“@m the mysids. Larval
grass shrimp were m@lar 1@ nsitdyity tc@adula5§ @rlm &permet@n deltamethrin, and
phenothrin, but larv ate]@tww% $ seggsitive to Tambda*- cyhaiothrln and permethrin as
to e@am@mstaceans@ urrgﬁt 10@ nanoggam per liter concentrations

wstratlﬂg\the%eed f&g\caregl%regulﬁon %gof pyrethroid compounds in
the coastal z @ © K 5N @
Ko

The foll@mg summary J@ifmte@ the@ repo%d f@leltarm@\

L -
MATERIAL AN ETH})DS@ O @&J\ N b%
: %
A. Material © @ @ X - IS

RS
N S
1. Test matgr@ @© © \@ \© © § v

%,

ﬁ
@i/
*%

= /

@ A@bve sul nce(@ de&,m
ChemlcaL@ and, descrip * @t speé@ed
\y\’ v Sout@ fte{[ em: Q

@° ath mbeg; not&spemﬁed
& S Ry S
&
@ 2§\ Sto : condltlons©@10t specified
@& @Q @ ater selubility:  not specified
2. Test Soluti % &
@ Véﬁ*fcle/solvent: acetone

Source o@hlcle/solvent: not specified

oncentration of vehicle/solvent: 0.1%

&

Method of preparation: not specified

Evidence of unsolved material: not specified
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A 3. Test organism(s)
Species:  Palaemonetes pugio @ ©©
Common name: Grass shrimp Qy

Source of test species:

Stage of test organism.s ?t. st.udy Two life stages w@ used in the té*fmty testlng%\ \°\ @}&” @
initiation: ~ Adults (approx. %25 mm 1n1 J h) @@ NS %, 'S
24-h old larvag (approx. 2-3 HOin length) = QQ N g&©
A 4. Culture conditions of test @ > @ 9 @
' 2\ Ve & &  ©
. & ? QO >
organism(s) QQ @ %@ @@
Culture medium: TSN dtery
s ¢
&ﬁltereﬁ% and Wi & i §
Temperatur@ 2 % "\g R,
Photope&i Ifpph light; 8- @ \@7 @@ § %@)
Light 1nt&1ty et spegified @ § © ®@ RN
@ QH‘S not s@c1ﬁ@§ %@ Q& & @© N
Oxygentsaturati @spec{wd &@ .9 % S
o4 N &
© Sd@mty @’2 @ @ I
Food and Eedln%eglme Adul§shri %ere@ dally with Reframif®fish flakes
v Larvae fed-drtemi q%.up11<%24 h o@ Jaily.
Acclimatisg@ion prlor to t¢éting: %14 days in 7@ ta
N) @ ° o%mg t;zﬁ@wer ed tagapt @irvae released by ovigerous
< \ S N q}les & ggB *24;%
S 2 b &
Observa@ns dy@g accl@hatisafion: ‘ot spe@’ed S S @
N Y
% % (& © @ g
@rgamsmgs) @ @7 ©© § " &

Adult grass shrimp were collected from

s: &erz&?ﬂyﬂ&@ahza %
am. \Mys1@éhr1m @
uf § O&gmal ok obthined from [

tage of test orgﬁsm \tudy@ da @d “ygunig adults”, not sexually mature, approx. 4-6 mm in
$a&) ’%T’

@ & @mtl
B 4. Culture conditigadof test

Y

NS
i 0 G
ogisms S @\@’ Q
@*  Culturémedi S@above
$ %% pem@re 26.0°C
@ Q o hotgperiods @6 h light:8-h dark
@& @Q QLightgstensity: not specified
N & @ 7 pH: 7.6-82
§ @ Oxygeh saturation: > 60%
Q @@ Salinity:  18-22 ppt

Food and feeding regime:
Acclimatisation prior to testing:

Observations during acclimatisation:

Daily with Artemia nauplii (< 24-h old)
not specified
not specified
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@Wlth A)co fidenc

B. Study design and methods @ @b
1. Test procedure S @ v
Test system:  Static renewal (daily) § & @Q
Test concentration(s): 1,4, 11, 33, and 100 ng/L (nominal) Q @ %
Control(s):  Solvent control (0.1% acetone) &% o\© \@ R
Number of replicates: Three replicates animals per@;licate) g}a Q\ @? @
Test conditions:  Adult grass slglmp were exp in4 L gla @rs &
Larval gras @hrimp and m @d were expoi@ in 600%L @ers
with a tespgolume of 400 @&
Experi Mts were con ted igan enyjr &al cha@@?er sefat
25°Cwith 3 % hli gﬁp ph@t@perlo@ eraffon was™
provided \z% gla@ 1pett.' 6 O g % <
Feeding: R%g.ﬂt gra@’ sh were ot fed during@xposure: @7 @
SZ%arvak?ass shrimp aid’7-day-old mystds wse fed three to @I
@ dropsof n%@ hat%h%d Arte@za da@y é’ Q
Medium renev@ d&% Q& @ @7 @ @ @
5 & ?
Frequency of test item applicatj 1ly wit m%um re@val @ Q) @@ Y
Test @ratlor&@% h@ ©©> ©©> >
@1 oinfs: ality % @Q & é
Sta@ucs é@edia thal c@fcentra%ons 24 h au{%% h I&so values)

mtervaﬂé Cls)Qrere grmmed using

% fhal @ncal@ atlons (SAS Propit Analysis, PROC
éa ¢§ PR BT, Asv\g 13,G N©FQ) o
2. Chemical analyis & @
§ é °\ v No ﬁ@eml ﬁglal gw the exposure media.
©© 6\ S c& \«ever , @8 the testmedi@were mpewed daily, reporting of
@ 6§ %© pou@base& no§ C(@:entratlons is considered
acceptable
% S
S e

RESULTS & ) &@ o S @
1. Validity crlterla@ & N S ‘?\,\ N %

< 10% mortalityesn thontr@ ‘
26.0°C, dlss%@d ox @}A) sa

2. Biologi@ﬁndings.

Moﬂali@'in grass s
afte{% hours baséd.on n
@

@

@

S)
qua@y p amet@lthln standard range: temperature 24.0—

uo@H 76" 8.2, Ralinity 18-22 ppt

§ &

N
@g@

@©
N

%%ysa\show&§ cle@ dose-related response. Median lethal concentrations
am nal &%t contr@ns are provided in the table below.
@

% juvenile mysids.

@"
Median lethzélé@lcent%m 50 VQ@ (ng/Lﬁnd 95% confidence interval (CI) of deltamethrin determined

for adult gra
&

rimplarva ”% ass@glrlmp

Test i §ime &) @uval grass shrimp Adult grass shrimp Juvenile mysid
;q\a </© & LCso ng/L (95% CI) LCso ng/L (95% CI) LCsong/L (95% CI)
@amet]@é)n@ Gy 20.80 (12.24-29.59) 23.20 (19.80-26.84) 113.3 (80.06-190.37)
ﬁ§ 96 5.04 (4.11-6.18) 5.80 (4.70-7.15) 26.77 (20.91-34.27)
O

Deltamethrin caused approximately 20% mortality in grass shrimp at 4 ng/L, and approx. 100%

mortality at 11 ng/L.
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CONCLUSION & @©
The 96 h LC50 values for deltamethrin determined for adult grass shrimp, larval grass shrigap andy
mysids in an acute static-renewal test, were 5.80 ng/L, 5.04 ng/L and 26.77 ng/&3 espective%@ased@jl
nominal concentrations. @ o Q\Q

3 O & 2
Comment by the Notifier: % g*? AN é\f
The study is considered supplementary information only;as GLP stydi¢s are aval@e to@ﬂre%@ns I

Q

data point (acute toxicity to invertebrates). Reliability of the published data is li ed to 4R sin§©
analytical verification. However, test media Wereewed eve@ dai%bso a&c@ntilgos expiosure &
organisms can be assumed in this 96-hour studie J;@' N @ R o © @}
Therefore, the information is classified, as b). suppl entg}> inf@nati@ (E@S?A @nal
9(7)- N D N
2011;9(2):2092). Q @ N S COS
SO O S &
- \@\@bQ% s &
& o \ \ % "\ v
CA 8.2.5 Long-term and chr@ tox&ﬁty t&@@]n%&ﬂv Qbra&es § éﬁ O
CA 8.2.5.1 Reproductive anvel&nen"ﬁtoxiciﬁvto ni@ag@ § %@)
@ o
For studies already evaluated d@ing tk@@?lrst @ rev@ of @% cooun(b@gle @%fe to\
corresponding section in the @nogfﬁph a@%to the @udie&in the@aseliag dossic pro&ed by Bayer
CropScience. N &) @§ 0% ST LD %
© 9 ST
N T N~
. . S J . . .
The endpoint from the@ollow@ tablgywas @aluadum@ the st ]%%\ryewgv@ewew report of
Deltamethrin 65 04@9—&@) al@vill %) use(§ thesggsﬁ( asse@smel@ o a@d}itional studies were
performed. ©& \Q § < Q @@ g @
However, a chrghic study on I magna waund@\the pﬁ}lic |ité] atu@nd is summarized under this
point. As thedpoi@ﬁs fr&l@this pablication agenot &@sid rel@ant for the risk assessment, the
ublicationgs classified as st ing informatien on X
publicaionss chossfed g stopasing lomafin O @ &
Table$.2:5.1- 3: Ch\l@ni

S Q A
Cog%hlggl toxic@,@% of{@tame%hrig\©

NOLIE N SN - S
Test substa@ﬁ @&t sgles ¢ ™ CEndpoint Reference
oo Y chrdRi AN S
] Tgerebras chignie (o2, |
Delta in o a@%ja magga @\\DNOﬁ .1 ng a.s./L, (mm) M-174975-01-1
7@

mm = meah measured ~ § 9
. &) Q @ @ N

NS
Results from litem@e rex»iew @ JQ
N m@ ~N
Report: @ KCA Qf\f.S. , C.M.;

in (pyrethroid insecticide) on growth, reproduction,
Ginbryo

& ¢ development and sex differentiation in two strains of Daphnia magna
L « NN (C@@cea, Cladocera)

89®e: @@ 0| Sg@ence of The Total Environment, Volumes 458-460, p. 47-53

DOI %?@” 10.1016/j.scitotenv.2013.03.085
Docuftadnt No: M-462220-01-1
Guidelines:

GLP: no
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EXECUTIVE SUMMARY @ &

Acute and different chronic ecotoxic effects of deltamethrin have been investigated on two strains { min
from two different laboratories) of Daphnia magna. The effective concentrati(é irnmobiliz SO@f
daphnids (ECses) after 24 h and 48 h were 9.40 and 0.32 pg/L, 8.86 and 0.63 ug@ for first Sgil’l (strain 1)
and second strain (strain 2), respectively. Thus, there was an increase of delterx%pthrin ecotoxXipity timé&
of exposure as confirmed by chronic studies. After 21 dagg)of exposure{g\?deltamethrx@\,da fihids @
showed significant effects on survival at deltamethrin concéntrations of @@6 pg/L and @@?1 pgfor &@ans &
1 and 2, respectively. Eleven other endpointswere e@mined: bod&@ngth, popu@t:ion gtQwth @ an%g©
various reproductive parameters (days to first broo é@}umber of bréads, I%Hlbe cumulative fablts &
number of neonates), embryotoxicity and appece of mal ICyo Galues reate%@) the%un‘@ of
. . . L RS Xy . .
Juveniles per live adult were 11 and 46 ng/L fog straing} “and Lyrespeetively, Furt oreéxan inc¥ease in
embryo deformities was observed at the h@hes&@nce@ﬁtmr@&tes‘[ or Both strains. %llowing
deltamethrin exposure, undeveloped second%nteng%, cd or xte%‘ied shell spine@, an e st
abdomen spines were observed in live ne@gateg%e pr@ucti%@f m ] V@Q@s w@only@giste@ with
strain 1 at 0.16 pg/L. @Q (iig\ é% Q\ @0 §9 @ @Q ®©

N v N
The acute toxicity testing describéé%in t@ gtbl@ltio@%poo@\doc@@ent%@n@w f&@%bility.
Therefore, only the mformatzn ch\?%mc le@ng . m&@ra ls@@ mariZed ignthe féjQOWIng.
9

MATERIAL AND MET@ODS& @Q @ v h @ @6@ %,
A. Material o @ @@ ©§ 6@ @QQ K% w\ﬁ §
1. Test material é% © @9 @ § \”;\ © & §\

& < TeSeitera: - DECIS EQds 2 o

- @
@ Achive sub%lanc%s): deltamethrin N R §
Che@@al stite and@escripton: @(Z%t regorted @© ©§ @

S
i X
O\@ Sog;éce of @ 1tem% : (a@ \@,
&@ & Boa@\um S rep S

o, . % o . 2 .
Q\ &\ @rlty;\elt?a&mahr@% 25 g@(nommal)
@@Q St%ge c@ditioﬁ%@ n t@POﬂf@ @@
@ O at@olgbﬁity: @pt r?]§ed (0]
2. Test solu@ons 9 \\ N é’@\ @
£y S %
@, ey ehic@@@olv@f %{ eportg
o NS
Soureedf vehicle/solyent: <not {@Ted
\%Concentratito% of 1cl%’3go@vent@ nOOfted
@Method of pfeparatién: §@ck solutions were prepared by dissolving the pesticide
S %% %, trectly in water immediately before each experiment.

gjwden@ u@lved@ateriﬁ.@ not reported
3. Tegtorganféin(s) O
{*’ @@ @@ . % Species: Daphnia magna
Q© é@ @mmon name: Water flea
@ Source of test species:  Strain 1: from _
France) and identified as clone A
Strain 2: from the

Japan)
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4. Culture conditions of test @ ’ ©©
organism(s) 93
Culture medium: LCV medium: a mixture (80:20) of leefevre-Czard@ Cé@
medium and French mineral water@alled Volvic f\/) N
Temperature: 20°C $ L o
Ro 1S @ @ R
Photoperiod:  16:8 h light—d4t® cycle & 5> \O\ <
L o @ O @ @
Light intensity: not reported @Q @ § é\g @&
pH: not report@“ & é\g R 0o @Q}
. R o S A © &
Oxygen saturation: not re@ d N @ Q © % @
Food and feeding regime: three algal (%)emesé@ x I&Vseu@’kﬂc®rteﬂﬁ\sub@ata,
R A
2. loé@esmgiesm ubs @atus,@d 2.5 x10°
hlore@' vulg@ris/Ddphnia/day). @7 @&

Acclimatisation prior to testing; & ul%ﬁs k\at th@estm%%acﬂl or s@gyeral years §

& RS
Observations during acclimatisatigy n%}epoﬂ@ % ‘”\a Q& O
@éj & > § @ &
& RN 6&9 S ©@ SRS
B. Study design and methods @ @2 @ & O L S
@ o O
%est S}@%m ﬁap neon@és (aged <§®1) wete ex&@ed individually
% @ss brs cé%’tammgg 50 mal test solution for
¢§ 21@ays \ @ &, C @
T@con&entrat@s) YRS ontr@ﬁ 9, O @and 1(9 ng/L%tlme weighted mean)
Q" N7 ™ forstrain 1\ tra ns ranged from 18 to 300
”\a

@\&q&
S

1. Test procedure

4

@)
3 ‘:4\9© %ontro@w ©75 130, 3&@@& (time-weighted mean) for

" %, stra1® nom nal @ncent@tlons ranged from 30 to 580 ng/L

&@ @© @trol(@ no‘g\spec d, bg?nch@d

Ng@lber Qﬁepl@ﬁes re(%%ate%g Q\

@@Q t c tlo Temperat re was&ontrolled at 20 °C, photoperiod was
@ @Q @ntau§ ure conditions at 16:8 h light—dark cycle

AN ©© F @417&@ of thitge algal species (5x10° P. subcapitata,
@7 o Q§ <06 %@bsplcatus and 2.5x10°
N

ul /Daphma/day) at test medium renewal
%, N ed@p ren@wal Wer@
}requency é)f test itéRy ap ﬁ;zatlo@ Vl&@st media renewal, every two days

%% T ur@ifi@l Z%ays

@ Q ® End@omts@g@l'he endpoints examined were longevity, body length,
@& @Q < @ growth parameters (cumulative molts, growth rate),
§ § @ § reproductive parameters (days to first brood, number of
§ @@ 3 @ broods, total number of neonates per survival female),
Q Q& embryotoxicity (number of abnormal neonates, percentages
@ of undeveloped antennules, curved or inextended shell

spines, and curved post abdomen spines) and appearance of
males.
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Statistics: ~ All chronic data were tested for statistical significance by
single factor one way analysis of variance followed by @
Dunnett's post hoc test. Significant differences were & @ﬂ
established at p < 0.05. All statistica lyses were @ &)
performed with Statistica 6.0 softwéte. S @
XY S & o
% \ Q, '24\9
. \e @ O @ @
2. Measurements during the test @Q @ § é\g @&
Water/medium parameters: not reporte@ Q& é\g R ©© @Q}
3. Sampling > 9 &

29,

Sampling frequency: not reported o @Q} Qﬁ;y\ %@’ @6\ « g§
Transport/storage of samples: not@por&@ é} @% ©@J v < % .
4. Chemical analysis % \@ \@ @Q % ©© © @7 @§
Guldehne/protocol@}not mportec@ s & & éﬁ é\a ©§

R G
Meth@@: — S @ %
Pre-treatment of san@es: Delt ethrn@gvas b cte om le@ tesi%lutions
@ |, = withichlgh metl@n CL).& @ «
o 4 >
Cendugtion: amthrm as anan ed u@g agﬁs chro atograph
NS wipg@d with 3n ion trap s sgectromnéRr (FOCUS-ITQ
: 2k Restrome
S % 70 53 ern@%ﬂ@?c{lz\j in @Isctro@lmpact mode.
efex@ace ot rep ed S O KNS
@m & & RN

§9 ©& RQc@ry “Siot reporte@ @@ o

< L@lt of d%tectl%l O%}\LL &\ > D
ST imifor quatis b O &

m@ quarntification: uL § O @

f&@

& 2 & @ o @
° Lo A
RESUEKFS & S & & <§ N
L Analytical findingss <> & w0

After 24 and 48 hiNiomina ytra@%s W @’decn@sed By 45% and 74%, respectively. Therefore,
X

the tested concen ati pressed a %meas timgsweighted means.

& @ &’ @ A §§
2. Biological ﬁndmgs 6 \ Q 9 @
Subleth, Sffects on su@lval @Qowth Ghd di ren@cundlty parameters of both strains registered at
the end of exposure%@sne a%desc bed 1@6 tabl@below. In terms of ICi0s and ICzs number of
neonates per live adiilt a e pumber &f cu tive molts were the most sensitive indices of
ecotoxicity for poth strains, whereas @nmbegof broods, population growth rate (r), longevity and
length (in thiglerder)dyere pestinient parameters. In terms of measured NOECs, the most sensitive
parameters $¥ere aiﬁ the mbg\ﬁof na@tes per live adult and the number of cumulative molts for
strain 1 E ng a$Sy/L), @ereas for stain 2 the length was the most sensitive parameter (NOEC:

<16 ng@ s/I_@ % @
& &y
©®
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o

Mean (£S.D.), IC20 and IC1o values (with 95% confidence interval), and their ratios for longevity, siz§9 N
molting, population growth rate, and reproduction parameters of the two D. magtrains expos@ K
during 21 days to deltamethrin @ @
Test Longevity Length Number of Population Day to firégy| Number of Nuymber of
concentration [days] [nm] cumulative growth rate brO(% broodb@ n tes p%
[ng a.s./L]* molts % . | Gurviving
©) & N N ady
Strain 1 N [\@ © o
Control 21000 [ 47+03 104+22 0.33+£0.01 | 204 59+ 129] 1149%21.0)
9 204+13 | 47+02 9.4+13 @ 0.31£0.01 8204 | Qb8+ R | 1602+ 284 |
20 204+13 | 47+04 82+ 1.6:| 0.30+0.02 83405 N\ 44422 | 83.1+341*
40 204+13 | 46+04 82+13% | 030001 | 9&=0.7* 44905 ¢) 80.6 L3 .5*
80 20312 [ 43+04* | 79+14* | 02802 [ 9804 | @D x1,3°| 593 1.0
160 163+5.1* [ 42+03* | 6.522.1* @@0.2@;\?6).]01* 4 102 206* | 1 +£3.8% | 26.4+34.2%
ICio0 [ng a.s./L] 130 120 4w G6 L0 S, [ 2@% = 11 -
(118-148) | (92-164) | ~.4-18.89 @1-50)@ O (230) g@' (@)
IC20 [ng a.s./L] 160 >160 > 3% 15y &ﬁn.c{; Q 48 2
(153-164) @ (*&61) @ AI8N97) D Q15148 | N2-34)
Strain 2 Q N A X < Q)
Control 20000 | 4404 | D442 &33 0@@ I 0.5 49310 D1048 £11.1
16 21.0£0.0 | 3.9L9.1* 95+£1.0 [O032:] | 509 | 49+0.7 Y 973+137
37 21000 [ 38=0.2% 12 9.0a423* N 0.324902 7603 | OF4<19 93.3+30.3
75 210£0.0 |[B38+02*] 82x12*®] 0.32F0.0l5R 7808 [O4.24%. 91.0+172
150 195+2.7 $38%£02* | Sn1£08* | 029%0.1Q% | 8212 42F10 | 652+16.7*
310 156+538% 37aP2* [T 1x@* | 095+0.02% @i}(\f&"ﬂ ¥8+33 | 48.1+21.0%
ICi0 [ng a.s./L] 180° >310 9 & S v nge 58 46
(169-19% S & 25) 5@ (165181 ), < §(14-126) (24-70)
IC20 [ng a.s./L] >3 80 260 Gac. N7 231 87
(g@@ﬁn) @ @wﬁ (\@(61-1§ %235-235)© ) S 1 (118417 (57-117)
iTime_:-v_veighte_d mea d.co trations?) "y , Q @U <& @
Statistically signi td ﬁ%rence cqmpared to contg%(Dun&%ﬁ’s testyp < 0. <
n.c. = not calculatéd) N 73 S
S o o © & O @
v % N %
RESULIS@SUMMAR& . S o3

D
Based p\i@ime—weigh@ﬁme@ed c

= @
@ent@tiom@ fok@ing

chronic study wit rainsof Daphnia mgigna, tnder tatic-rgg}wal conditions:
g s gl
5 & & & .= S

Strain 1: @ACio @ n@ (baséd on ber§ neo@tes per surviving adult)

Ny N
Strain 2: Q IClog 46@& @‘sed @um@;@of @na‘ces per surviving adult)
N Q @ N
Commgent by the J@ier'% @ @§ \©
\W Y SR O

N
The study is considered s@ﬁpl&&%nta@ info
point (chroni@gnvel%brate
(S

@

@dpoints were derived in a 21-day

r@@tion only, as a GLP study is available to address this data
ic@whic@results in a lower endpoint. The results for “number of

cumulative &3lts Were n@p considere%@levant, as this is not a standard endpoint according to OECD
211 g @éﬁ & &
The ir@nat@ns c%siﬁ b) supplementary information (EFSA Journal 2011;9(2):2092).
WS
C%S.Z.S@ Reproductive and development toxicity to an additional aquatic invertebrate
species

A life-cycle study with the saltwater mysid Americamysis bahia was conducted to fulfill the data
requirements for the registration of deltamethrin in the USA and is summarized below.
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Table 8.2.5.2- 1: Additional studies for the reproductive and development toxicity of @ S
deltamethrin to additional invertebrate species N §

24

Test substance Test species Endpoint § Referéfice
. g
N
Deltamethrin Invertebrate, chronic NOEC 0.73 ng a.s./L (a%m) (2012p a

)

Americamysis bahia (,@ & M.437923 ﬁQ? 1 &
mm = mean measured @ @) @
Y S - S
) EN @ R O XN
Report: KCA 8.2.5.2/01 2012 o ¢ @
Title: Deltamethrin: A ﬂow-throug@@"e -cycle tO)&mty te@ﬂlth tﬁ@ sal\@ter @}
mysid (Americamysis bahia) o §
Document No: | M-437923-01-1 (Rep. N@49A@4/5A)§§9 N
Guidelines: U.S. EPA Series 850 — Ecologigal Ef %uld@les OFPTS@um & ¢
850.1350: Mysid Chreni Tcmm ‘Fest ar@F TMStandard E 1191-0 §@
Standard Guide for@ondug g L@ Cyc%@ ox y Tg\g%s w1t}&altv%er 4
. Q
Mysids. A RS &
GLP: Yes N \ w\, Ty @ SR
T, 5 5 & 0.8 O~
Objective: @ % (g (@@ @® Q& S @©

The objective of this study w&aﬁo evzﬁuat e ef&ects of dﬁtan@@rm dfothe %rvwal Qproductlon and

growth of the saltwater mysid (A@erlca@zszgza) d@;ng chrom@xpo@se ung@ flow-through test
conditions. S <

%@QJ@@@O@K%Q@

A AN
Materials and Me @ @ § Y @ é N
Test item: [benz E@ﬁta eﬂmn Batch i\\Lo 1 %A 1oc 1cr1ty >99%.
Saltwater my, @ier&xpos @\g ﬁve coné%ntratlons a negative (dilution
water) and a olv co%@l 0.0 mL/L dle?@thylﬁ@smam@e ur@er flow-through conditions for
35 days. T4fget test con&entrau%%% 33@ 57, 19, 1. 9@nd 3. @@ng 1C-deltamethrin/L (throughout

the rep Yeferred to @elt hr1 ean meas d te@@@)nce@atlons were determined from samples
of test water collect 1seach tz@;ltme nd cﬁntrokéroup @he beginning of the test, approximately
weekly during the§ at tes 1 ation. 6&’ S)
Delivery of the 16 so@ he @t cha@ers Was initfated two days prior to test initiation in order
to achieve 1br1 of& test\sub%@e &)@r 1Cate test chambers were maintained in each
treatment Control g@up @ teg\f@ntm@?w e& replicate contained one compartment with
15 neon ys1ds res@tlng totallof 6(amysidsin each treatment and control group. On Day 14 of
D
the test, after my51d aine \\ sexu%timaﬂ%xty, maf® and female adults were paired in each treatment and
corkti%l group, withiva mup&@f ﬁ@repr@wtlve pairs per replicate. Reproduction of the paired
mysids was monitored thr ougg@t%rmlwtlon en Day 35. Observations for mortality and signs of toxicity
were conducted dallé%throgéut t@@est Atest termination, the total body lengths and dry weights of
surviving fi —gen@mtlo ysids wer asured.
Observat@%s 0 @he effgcts @ deltamethrin on mortality, reproduction and growth were used to
dete th@o 0 erve ect concentration (NOEC), the lowest-observed-effect concentration
(LO§ a r@lm§ cceptable toxicant concentration (MATC).

Resul@

Analytical results:
The nominal concentrations selected for use in this study were 0.25, 0.50, 1.0, 2.0 and 4.0 ng a.s./L.
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Once the delivery stocks were made and analyzed, it was determined with the sponsor to use target
concentrations based on the results of the analysis. Target concentrations for this study were deter@ed ©©
to be 0.33,0.57, 1.1, 1.9 and 3.9 ng a.s./L. N ]
Based on measurement of samples collected during the test, the mean measuz§est concentré@tions

this study were 0.26, 0.47, 0.73, 1.2 and 1.8 ng/L, representing 78.8%, 82.5%566.4%, 63. 2%%nd &6@%

<
of target concentrations, respectively. o %% \© 0\§ é\a@
N
Biological results: \a Q@ @@%}” § 20\9@ &@
Mortality @} &© é\a Q @§ @q}©

After 14 days of exposure, mortality in the poo@ontrol and in the %, 0@%, O.é%, 1.2 and 1.@ng
a.s./L treatment groups was 97.5%, 100%, 93.3%; 000/3 and§7%§gespecggely 6\ R §
S @@ VS A

o &y S ) e
Reproduction @’ o K Q> o
The mean percent of females producm&{?oung%% th %gaﬂ@ andgﬁvem@m‘[r&ggroups w%§.9%
and 100%, respectively. The mean p &n ?@mal& rod&c ng &(@ng m@e p @‘i‘ol afyl in the
0.26, 0.47, 0.73, 1.2 and 1 8ngas® ent houps.ives 943, 2%, 94.1%, 480%, 43.8% and
45.5%, respectively. Fisher’s Ex testl 1 d there g were &tlstlé igwific ecr&%es In mean
percent of females reproducm@oun& the@: s\ /@&reatn@ﬁ gr@ k&comparlson to
the pooled control (p <0.05 )
The mean number of you prodt@d pe@mal@ the @gatlve con@ an %ivent@ontrol groups was
4.6 and 7.9, respectivelys ean nuffiber @ rod@éd pefiﬁemeﬂ%@n th@’ooled control group
and the 0.26, 0.47, 0:Z3, IQQ%d l@nga@/Ltl@ Qrou@sa 6.2, 2@69 8.0, 2.6 and 2.3

respectively. Dunngit®s test @Ehc e t1st1 S ecreéses in the mean number of
young produced 1n t&e g a.s. ﬁ@treaﬁt %@ups n compared to the pooled
control (p < 0.05» \

The mean number of Goun @)duce@per &prodt@'\/e cgatiye and solvent control groups was
0.236 and @388, respectw%j TKe mea% @s of yéamg %)duceer reproductive day in the pooled

@d 1.8 ng a. QL tredfment Eoups was 0.312, 0.140, 0.333, 0.456,

control @ in the 0.26,,47
0.185 %ﬂ 0.117, r & t1V I;glett s@c@& 1n§@1ted thére were statistically significant decreases in
reproduction in th@% ng &./I@tme&t grou@fn co@an%n o the pooled control (p < 0.05).

9

%

Growth @ @Q @ @@7 @ § @§

Males: The ~%an tota le@ c\a W@h‘[ of@gqale ysids in the negative control group was 7.31 mm
and 1.06 respectively. In th@solv con{xol group, the mean total length and dry weight of males was
7.19 nd 0.98 m, espec%el&The Q@Iength of male mysids in the pooled control and the
0.26,40.47, 0.73, 1:2,an @nga@’/Lt e@groups was 7.25, 7.16, 7.24, 7.10, 7.25 and 7.12 mm,
resp}ctwely The mean d@’wm@ of malgs in fhe pooled control and the 0.26, 0.47,0.73, 1.2 and 1.8 ng/L
treatment grm@@was 1.02, 185, 1.66;51.10,Q11 and 1.08 mg, respectively. Dunnett’s test indicated there
were no statisticallysignifi&ant deé%ease@a mean total length or mean dry weight in any of the treatment

groups foales r150®0 the %@oled control (p>0.05).

Female@ e ~~ an otal 1 and dry weight of female mysids in the negative control group was

7 59 @ %respgc ively. In the solvent control group, the mean total length and dry weight of
s w@ a@l 26 mg, respectively. The mean total length of female mysids in the pooled

contro %0 26, 0.47,0.73, 1.2 and 1.8 ng a.s./L treatment groups was 7.54, 7.69, 7.47, 7.52, 7.41 and
7.44 , tespectively. The mean dry weight of females in the pooled control and the 0.26, 0.47, 0.73, 1.2
and 1.8 ng a.s./L treatment groups was 1.32, 1.33, 1.42, 1.30, 1.34 and 1.24 mg, respectively. Dunnett’s



B ) Page 72 of 206
sayer) Bayer CropScience 2015-05-20
R

Document MCA: Section 8 Ecotoxicological studies
Deltamethrin

test indicated there were no statistically significant decreases in mean total length or mean dry weight in
any of the treatment groups for females, in comparison to the pooled control (p>0.05).

@©

g
Chronic NOEC for Americamysis bahia exposed to deltamethrin based on mean lf}l\\ésured conce@?@tio&
Test substance: 14C-deltamefhiin R
QAN
Test object: Americaniizbahia O ¢ e
Exposure: 35 da}g@ow -through ﬁst design (doswespa&s%) OFQ @
NOEC: 0.73 ng a.s %@mean mea@red)@ D ©§
LOEC: @ 12ng WL (mean me@ured)& @© @
@) Q @ @ @}
Conclusions: K% @ °\ N\ <

Saltwater mysids (Americamysis bahia) wereépose@%% D&meeth@gn at m@n ured %nc i?é tions
of 0.26 to 1.8 ng a.s./L under ﬂow-throu% con@o @") 35 @ s, and’were eval rvﬁgai
reproduction and growth. Reproductlon “fmeasured a ﬁ?e perggnt o ﬁmale&m ?Rgoduce and
the mean number of young produced@er &i emale d@mgo the test@was tt%h% ﬁlcal

endpoint measured. There was a sta gm@ant d@ease@’ pergﬁt of rod ales and
number of young per female in the>1.2 and 1.8 IE L tre@ent S. onse®entl ~the NOEC,
based on reproduction, was 0. @ng/k@@he [g@ 1 2@@/ ‘ the@ AT(vas calculated to be
0.94 ng/L. Q & & @ . SN

e D " %
S S & L2
o\@) ©) 2) § ko @Q %", @ Ro
Results from literature revi@ 2 S @@ QO « o <, §
N S
Report: 8.2.52/0231
P O] KEA 8252107 —
Title: ©© ompa%tlveﬁgudy he td&lCIty 0%yr§%ﬁidsm,—cypermethrin and deltamethrin
S o Cédiodaphsia d 4 @ S § o

Source: & N Ecotox1g§@gy andEnvispnmerftalSafety78(2632)9-13

DOI Nz AP 1016 .ecodi¥.2011.07.088 @ &

Docufiont No: . M. 462970-01-1 & @

Guidelines: § Chfenic t@lcny test pr baseﬁ%n the USEPA Test Method 1002.0 for
2) Sﬁ\‘(VlVa@ld r;ﬁpoduo@ usmg Cer(k@aphma dubia (USEPA, 2002b).

GLP: o N Y & & o @

Classificatidf 9 b) @ple@%ﬂtary;\gnform@ﬁon (EFSA Journal 2011;9(2):2092)
KN v % & @
R,
The sur@éry of this. &@hcat@n is prov1de®nd I point MCP 8.2.4.2.
SRV
Coﬁment by the Notiﬁ @\ ) o
Reliabilty of th@ublished ed to missing analytical verification of test concentrations.
However, te Sme 1§Were newe@ every 24 hours, so a continuos exposure of test organisms can be
assumed. {@ ts ar onsggred stpplementary information only, as a GLP study is available to
addres dat oint ronf@ oxicity to additional aquatic invertebrate species).
Theref@;e i ation” is classified as b) supplementary information (EFSA Journal

20@ (2)@@2) TS
©®
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CA 8.2.5.3 Development and emergence in Chironomus species
For studies already evaluated during the first EU review of this compound, please refer to correspﬁng @©
section in the Monograph and to the studies in the baseline dossier provided bg%ayer CropSci@:e K

The following endpoint, derived from a spiked water study evaluated during thé&first EU revigw (re

report of Deltamethrin 6504/V1/99-final), is used in the risk assessment: IS N
Table 8.2.5.3- 1: Long-term toxicity to Chironomus rus exposedito deltamethrin \\ Q @
V @@ @Q Q @ S
Test substance Test species & Endpoji? % R @
. Chironomid, chronic N o 4 @
Deltamethrin Chironomus riparius @@%NOEC %ng@ﬁ@.m N M-15256@:91-1 @}
. XS ENEEAN
£ & S & 1 @6 NN
‘&a € @ @ é % & °
CA 8.2.54 Sediment dwelling orgam&ns \@ N % @ @7 @
A new chronic study with Chzronomu@pam%s usin @}a spiked se@eng@&mg @as c@duct@id is
> \ ‘27\9 <
summarized below: Q

Q)
In addition a spiked sediment stud§wth C‘yzlutu}w éﬁﬁdu@d for@%lstr n O§am@t rin in the
ppo

USA. This study is considered @ rtifny 1nat1 nlv@% it \&g co@ctecé@cordﬁg to specific
US EPA Test Methods, and the daﬁwequ ement @’cord@g to %wn (E No 087/2009 was

already addressed by the avaitablesstud fom 12; M-425 01
y y the ayaitablestudy é I 2 @ &
Table 8.2.5.4- 1: Additional g\gdles for th@ﬁ%@of d@mg{hnn t%edu@t dwelling

organ@as
@J @ (7» @ & Rep
Test ?i;est §p es point eference
substance m} \© %@d &
O edi nt dv@“{er 2
Detamern | &g |- £ @@%g i sg@dw et | o)
9 Chironomusrip S @ v ) e
T X & AN
A @§éd“”®t dwellel, d o Qe N . O B 2013)
Deltamethrin sehronic, ® NQEC(&I .5 u&\a s./kg sed (mm) M-466314-01-1
Chzro on%ﬁdzlum @?ﬁ’

S)
nom = nominal, mm@@ mea asur@ > R Q&Jj
@ ®@? S O \c@\ S @

AN SN NS
;*& 2013
arius 2 a)@suonic toxicity test with deltamethrin (tech.) in a

Reports\ KCA 8.2.5:4/01
Title;@g %@i/%nor@s rip
%ter-s%dime@%}syst@ using Spiked sediment.
Document No: | 'M-425202.04-1(Rém NosEBDAL036)
Guidelines: @,5| OECD G&gﬁ)eh €218: ‘Sediment-Water Chironomid Toxicity Test Using
< | SpikedSediment” (adopted 13 April 2004)
GLP: < Yes j\\;@\l’[iﬁgd labagaféry)
¢ & 9
Objective: &> & O
Jectggve @ S %,
Tl@%m he stu@}; Wa§o determine the influence of the test item on emergence and development of
Chirongmus riparius exposed for 28-days in a static water-sediment-system (spiked sediment exposure),
expressed as NOEC, LOEC and EC; for emergence rate and development rate, if possible.
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Material and methods:

Test item: Deltamethrin (tech.), purity: 99.8%, batch-no.: ABJFDCOO012, TOX09083-0 and@©
specification No.: 102000001388. 5 Q\

First instar larvae of Chironomus riparius, 4 beakers per test concentration, col and solv & conteol
(acetone) with 20 animals each were exposed in a static water sediment test system for 28 ys torsgitial
nominal concentrations of 2, 4, 8, 16, 32 and 64 pg a.s./kg dw sed (dry v%;ght sedimefid). DL@‘@ g ttg@
study the larvae were fed at least 3 times a week with a @mermal on@mental fish f@&d e&%ct (t@ @
name Tetra Phyll ®). @ @ S
Measurements of the water temperature were done@mtmuously&@ one negat@ contfQl VC@ antl,
recorded hourly by a data logger. Additionally ‘éf) temperature@vas @%a&%d ongg a week in Ql
overlying water of additional test vessels of eac st concentrn 1&0@ contro @
Dissolved oxygen was measured twice per wéek in tl@over@ng r ofighe ad, onaI%est veSsels of
each test concentration incl. controls and add@ona@ n al@est @els e en@’of thi tes @y 28 o
The pH was measured once per week 1%‘1% ov&@ng%/@[er d1t10 {Dtest Vg?sels eaclitest
concentration incl. controls and additiogally 111%11 tes@esse @ th%ﬂ ofg te@ﬁay 28).

The concentrations of deltamethrmg; F@S264 @ll ag\of t@%et itesfrans-isomer of
deltamethrin (AE 0035073) and a-R-isomépof deltamethrin (A 0@) ete anal§sed 1&@16 freshly
prepared spiked sediments of all fodt comgentragon: il the &phtro)édn dag-2. Their céncentration in
the overlying water, the por er &sﬁhe se@mer&d Q@sed @ent was analysed dtday 0 (directly
before inserting of the larvagy, d%7 and@y Z@n sen%gate test Vess\@ of @} test concentrations and
controls. & N D %@

The test vessels were oﬁerve% at 162% thrée ti @&per@ek to mak&a vi assessment of any
behavioural dlfferen@” rﬁredz@ the contro@ he m tin® po& of efnergence and number of
emerged midges wa¥recqrded d@ dusgy; - the perio em@gence s only fully emerged adults are
relevant for the (§t@)f t B%study%arva%xwhlch% dn et re were not taken into account for

emergence ratg®and lopmen ternl \the nymber sex 0f emerged adults, the covering
plates of each'test cppitainer, wer carefuﬁ% mQV@ andGhe midges, ch mostly stayed at the sides of
the Vesse,ls%ere enum&ated @%er dentificabt on of@le s@ (mafé’midges have feathered antennae)
mldge@re removec@ @ o ® § . &

D O SOy N
Dates of experi tal%ork 10@4@2? &@’Ol 1—(@—09 S

Results: @ ©©
@ B Ny
Measur@emperature SH arf@oxyge COH@‘[ in‘syater did not deviate from defined guideline

L9

recog&amendatlons%@ % @ @ @\
& 80
Analytlcal results® & @ Q&

119% (me, o) ofominal consgntrations in all test levels. Analyses in the sediment on day 0
showed le r@%verl@ of % to 116% (mean: 108 %) of nominal for all test concentrations. Thus
all resulf ar@sed nominal concentrations of deltamethrin in the sediment, expressed in pg a.s./kg
dw, @1 O%ay 7688% %15% (mean: 103 %) and on day 28, 76% to 110% (mean: 94%) of nominal
fousid, respectively.

Sedimén¥ analyses of the metabolites a-R-isomer of deltamethrin and trans-isomer of deltamethrin did
not result in findings above the limit of quantification in any sample. Thus the results are based only on
the findings of deltamethrin.

Sediment gsis oﬁ%}gﬁnrinﬁgﬁ da@& (directly after spiking) reflect high recoveries with 86% to
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Chemical analyses of the overlying water and pore water for deltamethrin, and the metabolite@iR- ©©
isomer of deltamethrin and trans-isomer of deltamethrin over time did not result in findings aé@ve théy
limit of quantification, respectively. @
qu pectively & < QQ

Q D
Biological results: &% \© . § \;45@
Start of emergence was at day 14 and 15 for the contr@nd all test @imcentration om%%fo I@g @
a.s./kg dw sed. The start of emergence was delayed for three days at b@t concentratipn of§ ug @./kg @x

Q

dw sed. and for four days at a test concentration of 6@g a.s./kg dw sed. é\g @q}
87.5 % of the inserted (n= 160) larvae maturated 'Z;\“ ults in the p(%led @ﬁtro@aﬂer days,%lﬁll@g
the guideline requirements. Q @ o\@ @ \ %@ g

% MR IRN SN

) N e
Q asedion noisin ot
Influence on emergence and development rateafterl8 da ased®n notyinal c&icentta t101§§ the test
Eos TE S

afte
item in the sediment): S P S

AN

RN a
Nominal ' Number of @@lmbe{\ E@erge@% of @sevrtgk ﬁ%&'elqmnent fite
concentration introduced | Q" of " | & Alarvae ¢ 1D (povled sex)
[ng a.s./kg dw larvae ®em%ed 4 totak, m@g aley Q ©
sed] S midgese | (%) | 4% D% Ol
Controls! 160 [ 140 O] 895 |@48.101 399 [ &Y «0.059
2.00 80 S 888 | 4097 @5 ©0.058
4.00 280 A1 7 @ 83.89] 488 4a35.0 % 0.059
8.00 N, 80 00 8| 750 [240.0 % 3500 | @ 0.058
16.0 8 [©& 530 [ 96.3. P 318, | 350 |  0.056?
32.0 = 80 o 4 50.60 ] 273 | Q2.5 4 0.054%
64.0 $ 80, O] 18 225 | s 5 1&@ 0.051?
D" Pooled controkgid sglyent-cofitrol S N
2 Compariso @f@tre QlXnts @01%1 ”@led Q&(@\frol”wg% the@test p§edure&aﬁ’[er Williams (Significance was
a = 0.05, one-sidegEmaller) L9 © Q) @
g “ 5 & ® S

. Ko
The st \t-t-test for %no@%ous@ianc%es in tes@bgitat@ically different distribution between
sexes compared to @ asstimption of 50‘§eméies angd 50% @&les. Therefore male and female results
were pooled for fuither statisticglyanalyses to iggreasé3he sistical power.
A statistically sig@@iﬁc@iiff hce i@eme@%‘nce Was estihated for the concentrations from 8 to 64 pg
a.s./kg dw s co@are fo theogc%lec&c@ntr@@@es lt@g in a NOEC of 4 ug a.s./kg dw sed.
a@% significant difference was estimated for the

For the development rate>(p sexRa stafistic
concent@ns from 16etp 64 @a.s/l@dw Sed as cdmpared to the pooled controls, resulting in a NOEC
of 8 ug a.s./kg dw s@ The EC)o values for emetgence and development rate were calculated to be 7.5

ug g&/kg dw sed for em%j@ nce\a@jd Q@ g a@{)@kg dw sed for development rate, respectively.
<
> & @ A
Conclusion: x@ %% & )
> @

Results are based on nomi oncgntratif deltamethrin in pg a.s./ kg dw sed.

Endp QQ@ »@ S ECio ECa0 NOEC LOEC

8o
E Qgenc@‘zﬁe (ledos&% 7.5 12.6 40 2.0
Y cotffidence lifnits) S (5.6-9.3) (10.158-14.996)
42.1 383.5
Deve@nent rate (pooled sex) (23.0-146.9) (116.0-8938.5) 8.0 16.0

skeoskoskoskosk
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Report: KCA 8.2.5.4/02; | E; 2013 & S
Title: Life-Cycle Toxicity Test Exposing Midges (Chironomus dilutus) Q\ ]
to Deltamethrin Applied to Sediment Under Static-Renew @ )
Conditions Following EPA Test Methods @@ S L
Document No: | M-466314-01-1 (Rep. No: EBDAL086) ©® < %
Guidelines: EPA Test Methods, Smithers Viscient Protocol Ngt, > \@ é\a
111910/EPA/Midge chronic N @§ e @ @
GLP: Yes (certified laboratory) ) S @ S é\ﬁ &
S ®) Q Q" X
@ K
S SN Q PRI <
Objective: (@ Q
The purpose of this study was to determine the effects of delta@ethﬁ% applied tos 6\ me%@on ﬂ@@ﬁ‘e
cycle of the midge (Chironomus dilutus). %\ 9 VN g S v
Material and methods: % @ @7 @
Test item: Deltamethrin technical, pur@ 99 &?%, ba@ no @D 1 13\CAS® 529]8- 63§
The dipteran midge \g&% ex d \63 in @splk@ed t study, with

in this study. Nominal sedime
corresponding to mean measu aged COYQ%'[I‘&UOHS of @22, (&
day&beforp&est orgamsn% ere@gltrod ced 300 mL glass

5 mL of overlying
2 midges/vessel, 12
t between 22 to 24°C with a
8 haurs of darlf@s. The overlying water was

Chironomus d@
renewal of overlying water. Artificial sedf@iient mvcparea\acc ng t
N o § 4
6 an

was spiked and allowed to e&uhbg@te for
vessels were filled with IO@mL s@nne%%
water. At test initiation, one t@yo d
rephcates/concentrat@)

continuous illumi

co@zentr ns

ac pro 4 cm layer)vé%for@dm
old S ge Were added te the test vesse

the @st sy@ems ware
at }@ to9

D@ying
n oil 6 ho

tne 248 was used
@énd T2 ug as./kg,
s/

. The sediment

laboratory well water: 96.4 10 &\7 6, CY\&ridu@lty 30 to uS/ ardness as CaCOs3 28 to 52
mg/L, and tot@ ka@y asé?aCOé{) t%gé?mg/{gb& @
A 7 o
Results: , SHRS @ (o
Based @16 data obt@gi)ed d@ng this*stud @ the @0w1 ﬁnd oints were generated based on mean
measured sedlment@eﬁnce&mtlolgﬁ \ . %\
N \ & O
9 > S ©©
K & ¢ ESTIPN
Endpmnt@ @U @Q N an R@éﬁsugdg OC Normalized Sediment
N S @ Sedime (ng/g OC)
& o | @ shgky
Midge larval suxyival (Day 2 O Q
LOEC NIESENEE A Y >0.35
(@) O \)

NOEC @ = 'S @ Q& 9.1 0.35

LCs0 (95%Sonfidence gj G « «

imervals@ N @@> 9.1 (NA¥) >0.35 (NA*)

Mid&@rva@owt@(Da@))

LOEC &) & 3.6 0.14

NOEC & @ 1.5 0.058

LC5&§A) confidence

inteledils) 8.3 (3.5-20) 0.32 (0.14-0.76)

Percent emergence (Day 63)
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Endpoint Mean Measured OC Normalized Sediment .
Sediment (ng/g OC) @ &
(ng/kg) L &
LOEC 3.6 04 @ S
NOEC 15 @058 ~ LS
LCs0(95% confidence - 9.1 (NA¥) x%% 35 (NA* o N \25@
intervals) ’ ©) 7 N @}6 @
Male emergence rate (Day 63) Q@ @w \© v @x
LOEC 3.6 o N 0dr R o &
NOEC L5 R L S R
LC 0 Y% ° \ 7 S
50 (95% confidence - (NA . §@ %\ s @*) Y
intervals) %& w\g A % ’ A > >
Female emergence rate; Days to deat%or m@es, D@fs to @%th for fe les, Egge Y @& ’
masses per mated female; Number éfﬂegg@\er egg as@\lun@r s peg; mated §
female; Percent hatch; Days to 0)@@&)&@@1 (Da@[ 3) O @ é\’ 9
LOEC O A9 f @@ 33 o
NOEC SN o 0357 7
) %) ”\gy (4 S (3 )

LCso (95% confidence 7| %9'1 (N@‘) > 03 A’é
intervals) 2o e & . &

* NA = Not Applicable ECs¢Gzlue was empirially géfimated cOwespopding %Wconﬁdence
intervals could not be caftulateds @% o % NS

LOEC: Lowest-Observexi—ﬂEffect@nce@tion o B “ o\@

NOEC: No-Observed-Etfect Co@éen@on @ § §9 &

@ é °\® ‘Z§ \ o Q@ @
C0nclus10n &\ %@

the effects observed on larval

S
The lowest C det@mme@o be@‘% u@
EC of 3.6 ug a.s./kg sed.

growth and@gurvwa@day f@) and%perce%t em%pnce
~

A S & & o &

CA8.2.6 e@gs 0n®gak§bwth© N

For studies alr ex&%uate@ the @@[ EU©I'6V of this compound, please refer to the

correspondmg@ectlo]é th@@lonogpaph @%1 to @ studigs in the baseline dossier provided by Bayer
Crop801ence© @ @ O Q\ @\ >
@ & @

For gre@ lgae, the e&%omt@)m the fol@n le was evaluated durmg the first EU review (review
repoxt_of Deltamqt@%n 6 /VI/@-ﬁnz@ b%wvas considered an “uncertain value” in the List of

endpoints provided by @\ Q
o 4
Table 8.2.6@ T(){l%bty tﬁgal ﬁpecie@exposed to deltamethrin
z S @ Q
Test substapse | O TeiP'species Endpoint Reference
@ Q% A@ae growth >9100 pg a.s./L
1nh1b1t10n EvCso im
Q@eltar@%hrm © @udoklrchnerlella E.Cso (>9 1)00 pga.s./L M-149338-01-1
(’@ subcapitata (im)

im = inifial measured
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Studies with additional algae species were conducted to fulfill the data requirements for the registration
of deltamethrin in the USA and are summarized under MCA 8.2.6.2. All these studies were con@ ©©
at the practical solubility limit of deltamethrin. The lowest endpoint from the Navicula stud@mll b&y?

used in the risk assessment as a conservative approach.
” & N
Table 8.2.6- 2: Additional studies for toxicity of deltamethrin to algae% @Q @Q\ )
Test substance Test species %\@ Endpoint
Deltametiyin | Algae. growth inhibition | ECe (72 h) 33 e as/L (i @?
Navicula pelliculosa E@ b (72 h) 1 ug a.s. / (

@

K
@-468@4 01
Deltamethrin Algae, growth inhibition %%(72 h @’ >3 ﬁug ag/L (1@ ﬁ( 2013) o

Anabaena flos-aquae Ey@s0 (724 %&6 “@ ! L@) -468386-01-1

Algae, growth inhi:b\ﬁon g WZ h)@ 3. 4ug a@ (i;&% (2013)
| Skeletonema c;{%@?fztum\ y(@ (Zlﬂg uéﬁ%&/l;&@a N468465.01-1
im = initial measured © IS O\Q 6&9 @\@’ $
CA 8.2.6.1 Effects on growth qf‘fgf%en @@ae (@@ @® Q&

S @

Deltamethrin

@f

A
Please refer to point MCA 82.6. N & &
S & o ®

%
S 9 SN S
CA 8.2.6.2 Effecgion gr@ﬁh ofan ar@in@lggl&ci{g .

Report: | &CA 86200 ﬁzgm o X
Title: “Toxigjty of-dettamet rm@chm,c 0 tgjﬁ‘fesh ter

N

@@9 Nedvcula pelliculosa djjxing a 96 hour ¥Xposate
Document No: -468384-01- QR@;&Z\NO 7SRLSIS8€7) &
Guldelm@j "FIFRA Guidélinel 2), o@%PP Guidelihe 850 4500 (2012),
OELD Guideling@0 % @01 (20 ) 2 *ﬁ
GLP& Y@ (cerfibed laboratery) | N, O
MRS
Objective: @@Q % @ @7%\ © © ©©
The aim of th@studys t@}eterr@ne th®\gr0w@ effecty of deltamethrin technical to the freshwater

diatom Navi&la pel@cul&. durk&g a 9@0ur e@}osur

> %
Materlﬁnd metho@@ Q @
Test stem: Deltamq@%mt 1cal®1r1 §@9 6%, atch no. PMDNO001265, spec. no. 102000001388-03
The freshwater diatom ]\@v/zcul ellzcu e exposed under static conditions for 96-hours up to the
functional limi@Zof solubllgﬁ%l\l ntrations were control, solvent control (50 uL. DMF/L),

0.25, 0.50, &, 2%%?1 4 g a.%w’L. ]@ltamethrin was measured in the test solutions on Day 0 and
Day 4. 2 2o Q

m@eltamethrin concentrations ranged from 54% to 83% of nominal concentrations on day 0. At
test teryination (day 4), measured concentrations ranged from below the LOQ to 1.8% of nominal. The
biological endpoints are reported based on the initial measured concentrations.



B ) Page 79 of 206
sayer) Bayer CropScience 2015-05-20
R

Document MCA: Section 8 Ecotoxicological studies
Deltamethrin

Initial measured concentrations were: <LOQ (for control and solvent control, 0.14, 0.27, 0.62, 1.7, and

3.1 uga.s./L. @ ©©
Q\ v
Biological results: @b o o
No effects of deltamehrin on the growth of Navicula pelliculosa were obgerved up to t{ﬁe highest
concentration tested. % § § &
< & S & e
Toxicity to algae V f\\Q @@ § S é
Test substance Deltamethl@xTechnical SN Q R m© @Q}
Test object Naviculgipelliculosa @f S A SN
Exposure 96 holik/static 2 \@%
Growth rate 0-72 h E,Cso >3 uga. s@ ﬁn@on M1t O@Tum S RS
(95% confidence interval) (95% C. Lk&uld @be caje 1at Y & .
Yield 0-72 h E,Cso %}3 1 pgrs./L mncuo%l limit of so@lhty é@? i
(95% confidence interval) " 59@@1 C% not @calcg%@ &
No cell abnormalities were observed3dn thg@ ntrol@r trqi@lent @)up@ﬂﬂ e s‘a@ &
N N NN
© @ S S &~
Conclusions: @ &@ (%G @ > @©

The 72-hour ECs value for t%@wth rate (Eeso) wag@jieter%amed@Qoe & 3.6 pgas. /I&Vlth LOEC and
NOEC values of > 3.6 and@g 3.6 @wa s. /%@i‘esp@lvely@’ased o 1n@1 m ed edncentrations.
X
~ o S S
SR *%@k SN
S @ 2 = O & O

Report: %Czﬁs 2.6,2/02; w?’ g, @
Title: O oxicity ogﬁc\ielt%nethrlmechnﬁﬁl tot yac@um
re

§ drabaeqy ﬂos@]ua@»\\g@rlngﬁ%@96 haur ex -
Document No: |“81-468386-041 (R . NoxEBDAEN96) ~  «
Guidelinés: lin -2 (1982 ocs%@:u ¢fine 850.4500 (2012),
& &A D Gideling201 (2006).0 @ &
GLP: ¥es (cettifiedlabora®ry) « >« Q

N S 9O
%, o

Objective: @ § KOBEN -~ < @
The aim of thg stud@was é»detefmme the grm&g@ efi cts of deltamethrin technical to the blue-green
algae Ana%ena flos- aqu@ du@ a 9%\&) osur@

& @
Materla@ nd meth@% @

Te %m Deltame‘xﬁarlnw%@urlt@@% o\’i'-\ batch no. PMDNO001265, spec. no. 102000001388-03
The cyanobacte um, An bea os-gguae, &vas exposed under static conditions for 96-hours up to the
functional limgt of selubilit %\Ion%l co@entratlons were control, solvent control (50 uL DMF/L),
0.25, 0.50 @ 2. 2} d Aﬁ ug aws\”/ng@ltamethrm was measured in the test solutions on Day 0 and

Day 4. & @@ ©© §a

Mes su&@eltamethrin concentrations ranged from 88% to130% of nominal concentrations on day 0.
At testfermination (day 4), measured concentrations ranged from 7.9% to 28% of nominal. The
biological endpoints are reported based on the initial measured concentrations.
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Initial measured concentrations were: <LOQ (for control and solvent control, 0.32, 0.44, 0.95, 1.9, and

3.6 uga.s./L. @ >
5
Biological results: & @ )
' ol N
No effects of deltamehrin on the growth of Navicula pelliculosa were %bserved up 6®the @hes@
concentration tested. X N e D
& @ S L@ @
Toxicity to algae V @Q @© § é\g &
xici
vioas o & R O o
Test substance Deltamﬁ;;@a’in Technical? 23 {Q% S S
Test object Anabaeha ﬂos-aqu@? o O \} 2 Qg
Exposure 96 hour, stiic Y LY N &N
Growth rate 0-72 h ECso 3.6 pgias/L finctioifil limfivof solubiligsy ) °
(95% confidence interval) 5%-C.1. could nof be ca]@llatedf}\@ @7 ~p
Yield 0-72 h E,Cs @} >3o®g a.@ - quc\thion@’timit"&f solu@ity o S
(95% confidence interval) Q| (55% C &ecouldVot bg@alcul@%d) 4@ @Q
RIS A S

0

N NS

No cell abnormalities were obse@y indhe co@r@ol obﬁatn@@ grog@ d%@@gj th é’: dy."s

_ YN TR, TS
Conclusions: v % Q & @ NN &
The 72-hour ECs value 16p growth rat %@rcs Ghvas determined to,be™> @pg a@@L with LOEC and
NOEC values of > 3.6 and > ?@%ug %@s%, rﬁct%@y, ba@ ogénitial meas r§ concentrations.

3”\? o\ o
~ © @Kg Y :@Q* o @9 © & K\

& g 2 @

QS N @ >
K mM <
@)xic@%f deltamethiin tectmical & the saltwate@diatom

Skeéetonengf@os@m dudig a 90ur@;)xp0su§7

M@6846501-1ep. No: EBRAL0O9S)

-FIFRAGUrdeline 1238271982y, OCSPP Guideline 850.4500 (2012),

@%ﬁcmuig@%ﬁe 2@@%0%} S X

GLP: )| Yes¥ce
X

N
Report: ©©
Title: ©

9
Docysent No:

Guidetines:

esXcertiffied labfyatory), . O
N >
o O ¢ .9 o O @
Objective: O © ©© O QD &
The airz@the study was to @erm@\ghe g@bwt&fects of deltamethrin technical to the saltwater

diatom &keletonema %%atun@uriig a96 ! r @osure.
S N @ A A
Material and methods: %> S R Q

Test item: Delt@?ethrir% tec al, ty: @6%, batch no. PMDNO001265, spec. no. 102000001388-03
The saltwat fatoq kel nemﬁ@ost@tm was exposed under static conditions for 96-hours up to the
functionalg]imit olubdlity. gomineﬁ@,oncentrations were control, solvent control (50 uL DMF/L),
0.25, 0@7{ 1.0,2.0, an(@ 4.0 a.s./L. Deltamethrin was measured in the test solutions on Day 0 and

Day if\a @§ @ RS
oo T
Results; S
Analytieal findings:
Measured deltamethrin concentrations ranged from 51% to 85% of nominal concentrations on day 0. At

test termination (day 4), measured concentrations ranged from 6% to 11% of nominal, with the
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exception of the low level sample in which there was no recovery of deltamethrin. The biological

endpoints are reported based on the initial measured concentrations. ©©
Initial measured concentrations were: <LOQ (for control and solvent control, 0.14, 0.26, 0.73 @4, andyy
3.4 ugas./L. IS o o
@ S8
<
Biological findings: &% O § \245@
No effects of deltamehrin on the growth of Skeletoneostatum v@xe observed égq} to ¢he highest
concentration tested. X @Q @ § é\g @&
X
@ & & VO &
Toxicity to algae @@% @@) @ & o @}
Test substance Degltamethjn Te@cal&? T O Y
Test object Skdletanéa costatungidaltwdter dle@m) & .
Exposure 296 hot; stati®@ X )
Growth rate 0-72 hr E.Cs g\ 3.4 a. s AL - furfetiona \\%ﬁu&%@%olu@lty §
(95% confidence interval) D | 5% % ould not be Chlculated) @) S
Yie(}d 0-72 h E,Cso &© § 4 pg%?s /L@un tiGial Lyt of @bm@@ @
(95% confidence interval) Q (95/) L. gould r)@k} e c lat;;:\@
O
S T &9 o
No cell abnormalities were @h,serv d in th@ ntr& or tr%jtment@@oups @mn%he stu(@
2 RSN
Conclusions: % LN

The 72-hour ECsg Va@e @th’&%}te (E @50) det’&gmmegﬁ\o betz 3.4 wg a.s./L with LOEC and
NOEC values of > @ an&> 34 @ a. sﬁ@ espe&wase@on initial mg@zl&lred concentrations.
9 SN
@ ¢
CA 8.2.7 @fec&m a@uaﬂc&ucro@tek& @Q § Y
Accordlng 0 the C@fnrms%n R@ﬁulat%n (ELR, No. @/201@ studigs on aquatic macrophytes are no

data re ment for i tici er, a stud 1th ,.s. na g@ a was conducted to fulfill the data
requirements for the r@glstga@ of de tan@hrm ift e USA an& summarized below.
O x>
Table 8.2.7- 1 @mu%al st@%s fai 0x1&£§§7 of &e@am@rm to aquatic macrophytes
Test subsgmce j® @Pest ap%%leg © ‘" Endpoint Reference
5 I
@
De@thﬁn A§]atl§;nh$ @ Bl 07 et o) 2012)
" @bcso >0.779 pg a.s./L (mm) | M-439085-01-1
%emnzbba@

\)

v R
mm =mean measured < @
e . @ & Q
@ O é@ ~ @
O Q
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Report: KcA 8.2.701; || G012 & D

Title: Toxicity of deltamethrin technical to duckweed (Lemna gibba G3) N §
under static-renewal conditions @® S

Document No: | M-439085-01-1 > SR

Guidelines: FIFRA Guideline,132-2 (1982), OPPTS-Guideline 85%4400 (1996)§ @\ %
OECD Guideline 221 (2006) _ \@ %

GLP: Yes (certified laboratory) VY @§ oy @}6 @

R o S & &

O
Objective: The aim of the study was to determine thg owth effec§of deltameth@ teché%al

gibba G3 to estimate the fifty percent effective cq r* tration (\Cso foéieltar@ hrm@chm@g@al

. &
Material and methods: N ) @ g\’ % 6 \ "\a

@ N
Test item: Deltamethrin techn., purity: 99.%?0 0, b noé@ @1 13@ @ & & °
The duckweed Lemna gibba G3 was ex d tNhe te%tmterr% S un statlc renev@ :i@-' al
on day 3) conditions. Testing was due&% up@) the\, unct@%al it o §olu C‘)"&

concentrations were control, solve@contiﬁ?\ﬂ &g 0. 5@ 0 , a 4.0 Gégwth was
determined by frond counts on Dags 0, 3, Dand 7and frowd d el l@ fro a
y %% & o %® @ A

9 ©) O
Results: Q@ \w\’ @@, f@@ &@ @Q @© @© é&
Analytical results: é& §) @& > S @ \@9 %

Measured concentration$nn the\new tes@soh@ns r@ged Qih 23%to }@ oméo%’minal values. In the
aged test solutions th X1 r g@ery w@s 7?@ noimal very for s&@ test levels was below
the LOQ (0.03 pg /L)&For s@pleth aﬁ@cov&@s <LQQ, LO@2 was c0n51dered to calculated
mean measured edncepfrations™ The Qﬁfolo%f&al reg?s a@ase@on t&@ following mean measured

concentraﬂon&@%ntr@kolv&ﬁ cor@l (%g@’ 0 Q§4 0. @6 0. § and 02779 pg a.s./L.
Blologlcal pﬁsults v *v © % & @

Fronds } 11 test leve%@ppe@ @ relative to@he coﬁ@ol ggup during the course of the study.

\ R ©
Endpoints are sur@rigd in W@llov&mg tal@e & >
Test Substaa%ey Q ’ f @;0 6\ § @p  Deltamethrin technical
Test Objecy @ 5O O & @\ S Lemna gibba G3
ExpOSJ@ & AQ\Q @ /& %\g 7-Day, static-renewal
7-dayECs) — frm@ount\\ N &K Q >0.779 pg a.s./L

7\5%y E.Cso — growth ;@ﬁ}brggﬁd n@nber@

>0.779 pg a.s./L

7-day E,C @:umulatlve massJor frgyd numbers
y i Smlgive o e

>0.779 ug a.s./L

7-day E@ fr@:fd d%ﬁlght ©@

>0.779 pg a.s./L

7-day E BiCs0 %?owt}@ate f@%ond dry weight

>0.779 pg a.s./L

Logest C?ent@ \&éﬁ an Effect (LOEC)

>0.779 ng a.s./L

%lghﬁConcentratlon Without Toxic Effect (NOEC)

0.779 pga.s./L
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Conclusion:
The NOEC and LOEC in the 7-day exposure of Lemna gibba G3 to deltamethrin technical Were@w o
and > 0.779 ug a.s./L, respectively for the endpoints of 7 day frond counts, growth rate fae frondy

numbers, and cumulative biomass for frond counts, and also dry weight and gr rate for dr@weig@.
ECs values for all endpoints could not be calculated within the range of teste@concentrations and\ re
determined to be greater than the highest test concentration (> 0.779 pg a.s%L). @Q § &
% ° Q, %
. . . @ G @
CA 8.2.8 Further testing on aquatic organisms ©Q @ S é\a o
N X
No additional studies were performed. %@ Q& . &© R @© @Q}
% & [ o &
Q) A N\ 9
SR A BN
Results from literature review S o 2 & NN >
< (o .
Report: KCA 8.2.8/04;
Title: Influence of 'tio& thcov&@s of .{)‘s\ m N
apphcatlola.f an in§ecticide. I. Stidy dgqgn an anl@ m{?
responses R o & O @ Q L S
Source: EnV1rQ@&PentaﬁPox1co Oy a@ Chenﬂ%tryn%l 26 , No. @)p 1 2@5 1279
DOI No: < %
Document No: M-@?418@1 @C) © @ D 9
Guidelines: K O§ {Q° NS
GLP: ?%No @‘) 9 Y o O S o P
Classification: @ b) supple@@taryg@form@n (EESA Jgurnal 2@1 9(2% 2092)
o) RGN & & &
EXECUTIVE&@J @RY < RN @ N

The 1nﬂuenc®of @tw%@olatlo@ on qsgl?he e(@ogleco@ry ofyfreshwater outdoor mesocosm
communitiés after an acg%e tox;i@tr@as a@ssed @a 1 ont@bng study. A single concentration
of delt @hrm was ied 16 outdo mQ@esoc@ms to create a rapid decrease of the
abundance of arthroy ods o dlse@mm@berv{ﬁ@n ternal gad internal recovery mechanisms, four
treated and four ute:%(:ontr mes"ecosms@%’ere covered with 1 mm mesh screen lids. The dynamics
of planktonic c&hm e n@altop&ﬁ*’m the fouxQ?ypes of ponds. The abundance of many
phytoplanktaxa@re @p:l afte{@&elt r@thr}&@dd th@@j but the magnitude of most increases was
relativel all, probablye t a@laﬁ@and the survival of rotifers. The greatest impact
on zoop@ton was seegj in @hnii@ anihto a I8sser extent, calanoid copepods. Recovery (defined
as whenstatistical @Ws failed\to dete&t a difference in the abundance between the deltamethrin-
trea{%lv ponds and Eﬁ@»rres 1ng\<@ntr ond@r two consecutive sampling dates) of Daphniidae was
observed in the water co (thmn i@j an @r deltamethrin addition in open and covered mesocosms,
respectively, and <42 d for oth and@)vered ponds at the surface of the sediments. Rotifers did
not prolife@, probablyd ecause of $Be survival of predators (e.g..cyclopoid copepods). These
results cogfirm 4- at thecox@sy of planktonic communities after exposure to a strong temporary
chermc?@stres@most p@@s upon internal mechanisms (except for larvae of the insect Chaoborus
sp.) tha covers 4y dynimics are controlled by biotic factors, such as the presence of dormant forms
ar@ elec@ surv1va1 o@edators

&
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MATERIAL AND METHODS & ©©
A. Material ®\ 93
1. Test material @b &@ ©)
Testitem: Deltamethrin @ \Q
dissolved in an acetone-water mlxt@%e (5.8 mL ac@%e st peg&g 9
R .
1 L water) @ & & AN Q>
R
Active substance(s): Deltamethrin Y~ @ @@ @\ v\g@ &@
Chemical state and description: Liquid; actiwe substance dised in an acetone-waler mi ©f’i\ e C:§©
Source of test item: *’ Germany &© S @
. % Q & &
Batch number:  Not re@ed N @ QO ¢ @
Puity: 99% . & @ D N "N
Storage conditions: Nagyeportd é\g @j& @é}? ¢§ o %
Water solubility: 0.2 &

2. Test solutions ‘i”\? N A > %
Vehicle/solveng, A@}le @\ S & w;\ éﬁ éa ©§

Source of vehlcle/sol@ i& repo@ed Q\ @7&9 § @ %
Concentration of vehicle/ent @8 mL%cetoné%’tockge r 1 L Quater i@%‘toc lution”

’ Method of pr : a ti9n@ Nocﬁ@@ @@ &© @© @@ N
Evidence of unsolv ate@aﬁ? NotTtepo & @Q @ é&
3. Test organism(s) v & o\@ &
L@ Qeme% Plangkton c% mungc@f a f@waﬁ@ond y\?@
%o n nagje: l\§§) ié@ble © N
S@%\%CG of@st @qes @\rtlﬁc@bmtrq@tlon @Vari%s spec{% as well as spontaneous

@ @devel&?me plan@, colomzatlo@by insects etc. during 1-year
) \ Y st{b;hzatf% per1@ @tmeﬁ@s

4. Culture cgr@%ons %test grgamslﬁﬁs) S
SR SHES oAb

o v N & % No%g%hca S 37\7@
. Voo X @ W
S rhols S
Stu(/i%» design an,%et &@ Q° \© N
1.T Q S) "\9 N <
est procedure & Q

9 ”lﬁysté@r h&%@cos@study@b
@ °\ Mesocosths @jprepared in 2002 (filled with 7 m?® tap water and
©\ Q400 It se%%ent artificial inoculation of aquatic organisms) and
Q@ @%f’ allowed tQ_stabilize for about 1 year prior to treatment. The

occiws are circular 9 m? outdoor tanks (3.2 m diameter x 0.9 m

Qo % epth)\ ated in Rennes, France.

R Ro S @ . . .

AN > @\ Q Ei onds were treated with deltamethrin and eight were retained
@° [ @  asyntreated controls
S %“ § § I%he present study, half of the treated and control mesocosms were
@ A @prowded with fine mesh lids (1 mm mesh size) immediately after
@& é’ ©© §9 N treatment. The lids were designed in order to minimize immigration
S §9 Q of organisms from outside, thus creating relatively isolated
g\a O~ @ y\g@ ecosystems.

Q@ @@@ g @ Phytoplankton assessment: Chlorophyll a levels were determined
N weekly in depth-integrated water samples. Detailed analysis of
(’9 phytoplankton community structure was performed for 5 weeks

after treatment to assess immediate changes in algae populations.

Zooplankton assessment. Zooplankton dynamics were assessed in
both, water column and surface sediment samples. Samples were
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collected 1 and 2 days after treatment, and then weekly (with a
break between December 2003 and March 2004). Ali@the @
individuals found in the samples were identified to thg TowestQ>
feasible level. Q\ ‘©

Test concentration(s): Nominal concentration of 5.0 pg a.s./L @rgeted to resQ ina @1
water concentration near deltamethnn@}’lublhty (~Oéug/L)\

Control(s): 8 untreated controls (4 open ponds Q%covered pon@ ) ‘2”\9@
Number of replicates: 4 replicates per @tment & %\ \O\ @}@ @
Test conditions: For measured plysico- chemle@@f)arameters S& resu@ é\g ©&
Feeding: Not apphc & é\g Q @@ é&

Medium renewal:  Not appligable N &’ @ @& &
Frequency of test item application: ~ Single d@pplication @ N @ 6\ %@9 @@
Test duration:  Aprik2003 “hay 004 g\’ % S v
Endpoints: %mamlf phéﬁ) @ and ®oplank@n % %
Statistics: w\yA alysis of mlanc OA%A) w§used to con‘l@; § of
< different tre ents

A
©Q gn re t sur W\NOV 1nd1 d a s%nlﬁcant
e

'S ct af deltatimpthrl 1cul@ Z00, ton@.@roup, the
Q % abundance d@ we alys for @%% sa usmg one-
@ & WaygNO\@ @

overy for sn%le paete@@was d§ ned @8 when one-way
@ failedge detecta dif @mncq b@)veer@eatment and control
@J) @ 2 pon or t\&) consecutive samp 1n@tes Ao
@ 2 C@ gesifihe str@gture,of planktw%ﬂlc c unities were analysed
3 2, by the @t ncqg¢respo®e 01;& (P method using the most
NS ractm@’ levely tax@omlcl tification for each group.

é BN v Monte Ca&o@pen@tlo ts ¢ performed at each sampling
@@Qﬁ 6\ S & @ to identify the dat whelf\a, significant difference occurred
S

&L thetwe pthe ere eatmgnts. Recovery of the community
v * foll ng d methrm tre nt nsidered achieved when
© © % vsgg 3@6 was considered achieved whe
N R @g @7 per (& failed to detect a difference between
&@ @© @ trgated con or two consecutive sampling dates.
S & X 1gn®ance@<as accg@%ed at a = 0.05 for all statistical tests.

2. Measurementgﬁ@lrmg the tCStj@@ g;g\
Water/@mm&ameé@ k[ mea§ed p%gco chemical parameters see results.
Samghng. ©) \°\ Q @
% Samp ng @uen%\- De;@b-mteg@ted water samples for deltamethrin analysis were

@’ .9 Q c@ected\u ng polyvinyl chloride tube samplers.
> N 45 mm@d 4,24, 48, 96, and 168 h after treatment

X L& N o
N Transﬁ%ﬁ/ste ofggmples‘Q Wa@ samples stored in amber glass bottles at -20°C

. QS . @ &
4. Chemical a&I@VSIS%S N S Q
@ o e/prétecol: @Not reported
. é\ﬁ ©© §§Meth03® Not reported
Q@ Q@re -treatment &) samples:  Extraction with dichloromethane
(ON

g\f Q s Conduction: HP 5890 Series II gas chromatograph (Agilent Technologies
Q© @@@ (o @ France) equipped with an electron capture detector and a DB-1
< column
@ Limit of detection: Not reported

Limit of quantification: 0.025 pg/L
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RESULTS & S
@\ v

1. Analytical findings: @ @

Maximum mean deltamethrin levels for the open and covered ponds were (@’ 02 and 0. 5 LE as- /L
respectively. As expected, deltamethrin levels decreased rapidly with tlm%%d were belo ¢ anig ytlc&
detection limit (0.025 pg/L) before 168 h after treatme eltamethr@half -life in @@ter @{\;5 7 @d
57.3 h were calculated for open and covered ponds, rzpectlvely A@ge exposur@conc@aﬂ@s for & ®)

7o

48 and 168 h are given in the table below. & @ @ @g}
Table A: Average exposure concentrations (AE %deltamet{m in ]@d wafQr acc@hng@o Van@§
Wijngaarden et al. (1996); mean value + stanciqar rror gn—4) N oy 6 @
Open mesocosfis @ (ﬁover@ﬁ mesdbosmsy> %
Maximum mean 0.102 (0.02)hg/L. @ | D 0.128 (0.03) ng/b> @7
AECagh 0.072 (0.0k8Y ngh 0099 (0028) &L = §
AECissn 0.031 (0@?@6) @L = T 0045005/ meLa | & O
TE Y §E
2. Oth SR S & RS NS
. er measurements: Q RN

%, s,
In general neither the lids, nor@@ltam&hrm h&er brornp{@@ on®ter c@dm@ in t&e mesocosms.

Table B: Mean (SE?) and raﬁe on/ana‘§‘l sical@gnd ch&nlca aram@rs n%asured in water
for the four groups of m@s@osm uring the r&easuremgnt period @

Q @ “Open . QE Covered
@ P en@tro& gyovere ntg&k tam%ﬁﬁrin & deltamethrin

Wean - L Bfea - Mean Min-
Parameter ¢, Q@ SE) °@{b > (S y @b (SE) max®

&Eax ( L max’
S T
Water &5 @ 109 159 | ‘4374 ;&@ 12 @ 14- | 1431 | 4.1-

Eﬁg‘]perat re 1. 40)°| 267 @%(0.3;& 5, (0403 268 | (039) | 264
Dissalved @\% 5 71-S1 1230 SEss 1237 | 352 | 1212 59724
oxygen [mg/L] [:50.16) 222 A8y 234 | (015 | 23.1 (0.18) o

o > 9.56 - os3| 631- 07 [ 78- | 942 | 794
p 9 o) |§0.9107 009 |all15sey 0.04) | 11.18 | (0.04) | 10.75

- © O 14450 n -
COnducu@ QQT.S@ 160: 3259, O 144 2440 | 150 255.5 165

[uS/cm] 2.9 367 5(2 79| 335 (2.8) | 342 (2.8) 368
Tota@gen 1%0 BH730-) 59 «0.30- 1.28 | 0.40- 1.44 0.40-
4

[mg/ ) [R2.60 g. IN2.80 | (0.16) | 2.70 | (0.16) | 2.60
K o

Totgl %27.;@ 49 Q@zsﬁ;@ ND*- | 324 | 2.0- 36.8 ND-
2

phesphorus S
[ug/L] a° 2.59) %3@ ((2@@ 844 | (278) | 764 | (425 | 176.0

2 SE = standard gffror of thd Meands

b Range (mlnl§ to&l}mm ), for thg\ﬁwholg&isurement period

¢ND = not@tecte@@ <
@

4. BLéJo gic nd1@

Pl%‘opla@% on: Analysis§ of data from the whole study period indicated that mean chlorophyll a
concetffrations significantly varied with time (p<0.001), but no significant effect of deltamethrin or
presence of lids was observed. Monthly analysis showed that deltamethrin did transiently affect

chlorophyll a levels in May 2003. However, outside of this window neither deltamethrin, nor the lids
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had any significant effect on chlorophyll a levels in the ponds. .
A total of 79 different phytoplankton taxa were identified in the mesocosms. Chlorophyceae @en ©©
algae) was the most diverse class (27 taxa), followed by Bacillariophyceae (22 taxa) and Cyan(@cteriﬁ
(18 taxa). Principal response curve analysis of phytoplankton abundance data shdwed a signifiéant effegt

of deltamethrin. However, this effect was only transient, and recovery of ghytoplankton ¢ mn@ty

structure was apparent within 4 weeks following the application. % O § &)
N
: identi @ & S O @
Zooplankton: A total of 22 zooplankton taxa were identif{ed. S g
Water column zooplankton: Copepod nauplii and rotiférs of the genyss ’?’eratell

a the mpst abiidant ©
zooplankton organisms in the water column in th% pen controkponds. The @Ea alysis showed%
highly significant effect of deltamethrin treatm@ Monte Cmio perri ation fest @r sampling @ate
indicated that the response of water column z plankt%lwto d metv}%}l W @nm %te a@é”stat&ally
identical in the open and covered treated pdads. R@éove@mf tl@&%comty cur@d qul%rapldly
(within 28 days) in all ponds. @ @ K ) S
When water column data for the wholeéﬁidy pg}iod w&s con@iere%% ne @Ve %ﬁect of delta@hrin
on the abundance of Daphniidae was ect&ﬁ“ whereas th&%ffeq&@as Bsitiv od n@uplii in
both open and covered ponds. t@)ugCR a“'@alysq@ﬁndg@d recoyery @ Egmmunity
occurred within 28 d, one-way AéV plm@ate shy B ed §§ éﬂ?ery @%ap{%ﬁdae in the
water column occurred morey slowly (be@een 97 and;™ afte@del@eth&n application).
Deltamethrin also caused a@uctlon in th¢-abundance ofad @and éopepodites ofalanoids in the
water column during the %st 3 @ntbs@st e@sure ‘®ne- -way A@V/&Qhowed@per sampling date
showed, that the effects Wwere lagger in tf op espfosms@nd that'the r@é%ctlo@ abundance of both
life stages was s1gn1ﬁ€@nt n\ 1 % aftéPdelt etth@ppléatlo%Recoa&@ of these groups was
noted as soon as 14 gafter the tr@en%@) N §9 O S

SN Y @
@Q \© &\ RGN é@ @& $ 25-
SNTIEN %
| C L & ® S
[+ Open %ml@x:mggmw - Opeh deltaffthrin QB Covered dejfdiethrin 2] Chydoridae

2 Cther Rotifers
07 . D - Ny N~ S Y @ Qr 1.5 1 Gyclopoid Copepodites
> o O & & N Daphnildae
06 1 o O N O VNN \Oslracods
o ¥ N S 11 Testudinelia spp.
05 N |
Cyclopoid adults
0.4 0.5 ‘Vspfanchna spp.
0.3 0] Mytilina spp.
]
g 02
0.5 1
0.1
4 Gasfropus spp.
0 14
4 45
%'2 | Polyarth
_o 1 Polyarthra spp.
0.3 . 2
-50 @ 0 \%o 00 “™M50 @200 250 300 360 400 55
%ays p@trealm ent
Fig. 5. Lpal Tespunise cu wes PR @u]lmg from the analysnS of water column zooplankton data set. The lines represent the course of the
lrcatm% in ||m c e} 'ws ﬂCI'ITi the difference in community struciure between treatments and the controls expressed as regression
mefﬁ“&gnls (Cay r|e P mode,l species weight (h,) can be interpreted as the affinity of the taxon to the principal response, Only species

we1g1@9¢permr o5 ur1 10[ w =05 are shown.

Sediment surface zooplankton: The most abundant taxa in the sediment surface samples averaged over
the whole experiment were Chydoridae, Ostracoda and other rotifers. As for the water column, PRC
analysis of sediment zooplankton showed a significant effect of deltamethrin. Monte Carlo permutation
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tests per sampling date indicated that deltamethrin affected the structure of the zooplankton community
as soon as 2 d after application in both the open and covered mesocosms. The effects of the inse@de

o

were seen over the first 2 weeks following treatment and PRC analysis indicated that recovery &urre

within 42 d. & @
Effect of lids on zooplankton community: Monte Carlo permutation tests pé®sampling dat%ind'@%}ed

that the presence or absence of lids had an effect on water column zooplan%on structuregjt co and»

treated ponds from 5 months after the application to the @l of the studgz\Reduction j@ﬂ\abun‘&a,nce @
to the lids was noted in water column samples for Polyartira spp., Gasus sp., @hao s lg\rge,

@

S

whereas increases in abundance were seen for cope@@dites and a&@ts of cylop S, nii@ an%@
@

Chydoridae, and various rotifers. . & & ) o
Monte Carlo permutation test per sampling dat@o indicated a sqla@%)id effect %Igedin@nt Ltﬁce
zooplankton, especially in spring 2004, 1 ye@&after %ltam@in a@lic@. In ases\;}\f ab nce
due to the lids were seen for Chydoridae, whef€as rg&@&tio ere gbse Q@ or arthra spp.aFurther,
with the exception of Chaoborus larvae% the @dim\@ surfide s mples,@ffects@f tb@ﬁds @re
primarily seen later in the experiment w@ﬁ?ing%és b%@g obi@ved Qye the\ Grst %montl?}\s; §
) %& \Q N (OIS &
s v S & o .

-0-Open control -e- Covered coptrol ﬂggé?en deﬂ@%\eﬂ!r@)jf Cgﬁ%d c!,%ametl‘u@fDD 2 O?ggtiﬂli"gﬁ?ers
AN IEAEEN

0.7 1 @ 151, Cydlopoid Copepodites
® AN 2" (
05 ] I NS
05 2 S 1 Testudinella spp.
' [ R Cyclopoid adulls
0.4 9-\ Asplanchna spp.
0.3 YNNEN Mytitina spp.
‘ .@ 0+
& 02 &,
01 r\g 1 Gastropus spp.
0 -1 A
01
1.5
0288 ,
K a o o N .2 1 Polyarthra spp.
03 ORI S O
50 0 Y 50 g 10 150 200 2500 309y, 350 400 g

N Dayt@’st trgatment § @%@
Fig. 5. Principal nse cleyes (PP@Q%esuléiﬁNmm (haanatysis e wateégsilumn zooplankton data set, The lines represent the course of the

treatments in time. The vertical axis@pmsa diff ein ¢ unity shieclure between treatments and the coatrols expressed as regression
coefficients of the PRC model. The s s wel ) oy inmr% as the affinity of the taxen to the principal response. Only species
with a weigh%uperior to 0.5 ogferior Q—-Oj areélown, °

o

> N N
CONELUSION N @ X g S
Principal respo@sé curves anglysis si@ws that immediate response of zooplankton to deltamethrin was
functionall@nti&zﬁ%?l 0 andicovergd ponds. Further, general patterns of survival among groups
are in agge mzﬁwith evigus fiekddstudies on pyrethroids in freshwater systems that showed
cladoc@ as @ry senSitive pepods less affected, and rotifers positively or neutrally affected by the
insecticide. &Y s
O@l, tesul@’pre@nted here clearly indicate that the recovery of zooplankton following the
addition ofa rapidly disappearing insecticide to freshwater ponds primarily depends upon internal rather
than onJexternal recovery mechanisms. The dynamics of recovery, however, is influenced by many
factors, including the availability of dormant forms (e.g. resting eggs of Daphniidae) and/or the presence
and activity of predators (e.g. Chaoborus larvae).
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Comment by the Notifier: .

The intention of the study was to study recovery after a rapid and significant decrease in the abgn&ce @©
of arthropods in a series of freshwater outdoor lentic mesocosms. S @ ©
Deltamethrin was specifically chosen because it degrades rapidly after releas aquatic systems
its degradation products are relatively non-toxic thus creating an instantatieous stres&impa and
allowing recovery to initiate almost immediately after the impact of @ stressor with no &g idqg@
suppression of populations due to the presence of the ch fifical. SN %\ ) @}@
The nominal test concentration of 5 pg a.s./L (maximum measured cofiventration: O@%S u@s./L is far
above the suggested regulatory acceptable concentr@@n, and therQ@re the resu@ﬁare daly ofdyinited,

value for the risk assessment. However, the result ’a-% onstrate th@wit@ﬁne %ﬁ systéms recé@er R
ot N L@ S @

after this high application rate. RN S
Therefore, the information is classified ¢as bg) %up&@fnen‘ggg/ iry@@ma@ (E{%A Fournal
2011;9(2):2092). © & @ ¥ @ S S

S

Report: . © ; , ] ]
;20079 O O O P L o
Title: Influenge’of is@\étion on the f@ove@/\%f p@ m%cl)cosm om@e application of
an in&ctici@. IL B&hic qacroigvertebrate responses ¢,
Source: En%ronmértal '@Ecolg\i and Chemistry, Violt 26@@. 62&@.41280—1290

DOI Nox - O @ o
Document No: @4-29@?88-@@1% © @6 N é N ﬂ"\@

Guidelines: A None & VY S g >
GLP: SN NSNS Y B

&
Classification”  [cD) supplémefitary infgrmation (EESA Joughal 20 F4;9(2):2092)
SR @
RS . SR
EXECUTWE SUMMARY %@ <\ > v @ X
The in)@iate respo@ an@cové@f the ma@en@@ c(gr@unities of non-isolated and isolated
freshwater outdoo@\m3 Iiésoco S f91 ing an acyte stress taused by the addition of deltamethrin
were studied oved a %—mo penj@}. To@lscri@natetween internal and external recovery
mechanisms, hal%of they eaﬁon@@vcre@%very 1 (.*fa\ mesh lids that restricted aerial
recolonizati@@Botrucéx%l dbundance of the different taxonomic groups) and functional (litter
breakdow% parameters Were ) itoL@ In&ﬁs wezg broadly reduced in numbers by deltamethrin
additio general, nén-ins groufs wegdnot- ffected or increased in abundance in deltamethrin-
treated ponds, proba@ be%use dfrelati 1nsc§tivity to deltamethrin, reduced predation, and lower
com%ﬁtion for foud. N& maj hal@ in Yilter breakdown rates was seen, probably because of
functional redu@l»ancy amon&@i mggrobesthic community. Chironominae larvae recovered in open,
treated mesochsms 6%“(1 a del@ethrir@addition and most insect groups recovered 84 d after the
treatment date. However, presence 1ds significantly reduced insect recovery rate, suggesting that
it largel @pen@ on th®&immigration of winged forms (i.e., external recovery) from surrounding non-
or less§a§ect ystefns. Thése results indicate that the recovery time of macrobenthic communities in
an a@ected @atural@ndo vould depend on spatial characteristics of the landscape and also the season
théﬁexp e occurs. Isdtated ecosystems would display post-treatment insect recovery dynamics very
differe@@rom highly connected ones, evolving toward alternate pseudo-equilibrium
states, possibly with lower biodiversity but with preserved functionality. Consequences for higher tier

risk assessment of pesticides are discussed.

Y



B ) Page 90 of 206
sayer) Bayer CropScience 2015-05-20
R
Document MCA: Section 8 Ecotoxicological studies
Deltamethrin

MATERIAL AND METHODS @

A. Material S Q\ v
1. Test material L &@ O
I @ R

Test item: Deltamethrin Q> N
dissolved in an acetone-water mi&% (5.8 mL %c@necstéﬁ peg%@
1 L water) @ @& y\g\ \\ @@ @
Active substance(s): Deltamethrin g Q @Q § %,
Chemical state and description:  Liquid; actjgfe substance di leed inana ne—v@er mi@re &
Source of test item: & © &@
Batch number: > N \© %@2 @@
Purity: 9% S CAN S N Qb AN
Storage conditions: Nc@epo& g}ﬁ @% b@ o3 & % .
Water solubility: 0.2, @ @ K @@ Q @7 @§

2. Test solutions g\ﬁ \\ \\ @ &% o X
Vehicle/solv@ A@@ene %@ °\& ) R ~ é\ﬁ Q
Source of vehicle/solv¥ent: %@t repo‘%d § <
Concentration of Vehicle/@ent: 8 mL acetene
Method of pr@arati@gﬁ:@ No&@eciﬁ @® Q& ©©> N
Evidence of unsolvi¥d matetial: %t repor@l N @ 2 ©

3. Test organism(s) @;\’ & | §) @x | Q & @ Q\@@ &
KN Specie€9 M entlic con@mtle%f a ﬁwa@ond
%, COH@%H nagge: N&t applq\@ 'S Q

ree of@est &@‘ies: @\rtiﬁ@ i;1§\ction (@ vari@ speek\s, as well as spontaneous

developm f pla@@ col@izatio@})y insects etc. during 1-year
%%Elizaii&a period(pre- tm@g@
F e
L2 & O
No@phca@ @ @;\7

e S
soco@smd . .

esogesms were prepared in 2002 (filled with 7 m? tap water and
@400 f se&ent, artificial inoculation of aquatic organisms) and

Wedot&stabilize for about 1 year prior to treatment. The
@

esocegiis are circular 9 m? outdoor tanks (3.2 m diameter x
0.9 nidepth) located in Rennes, France.

Eighd ponds were treated with deltamethrin and eight were
retained as untreated controls

@%
@ %% § v In the present study, half of the treated and control mesocosms
® % ~Q were provided with fine mesh lids (1 mm mesh size) immediately
@Q @) N) after treatment. The lids were designed in order to minimize
@@ % @© immigration of organisms from outside, thus creating relatively
L Ry isolated ecosystems.

QQ @@@ © @ Periphyton samples: Samples for the periphyton assessment were
< obtained with the use of glass microscope slides, which were put
@ in suspended samplers located 20 cm below the water surface.
Five slides per sampler, three samplers per mesocosm. The slides
were maintained in the mesocosm for 3 weeks, then replace by
new ones and stored at -20°C. One side of each slide was used for
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chlorophyll a determination, whereas the other side was used to

estimate periphyton ash-free dry weight. §f @
Benthic invertebrates: A stratified sampling strategy based-n the @@@
use of artificial substrates was implemenfed in each mes m.

Sediment dwelling organisms were coll ed with triplicate @
multiplate samplers. Macrophyte- dweffin g invertebrates were_
samples with the use of substrates de of four ro@ne
polyethylene tubgs, also in tripliite. Every threésyeeks,(ht tw, %
types of sampl@ere replacedz) he collecte@ga@s were @
identified at the fowest practj¢ad taxonomic 1&el. é\a é
Emerging i@cts Three 2¢m-diameter @?ethy@e fupfnels, @Q}
topped by@)transparent -Q\o trapsfilled th 508@L of neutral &
aqueo rmaldehydéywere s@pended eso@@m
to the macrophyte d 1ng&¥ert e sa ers. o trapgj ere
em@l d w@( Y, vmh 1nd g ual hg 1 1ﬁed at the %ost

o °

actical liaxono lev §7
wlLitter breakdown: T e grams\pf alr§ eié&der (Alniis gluggns

@} leav&s, collegjed at @smss@ weréenclosed in tmtype bags
Q t %ssessgﬁz @dowm\ln coa@% mesh®¥ags m mesh size),
&© datieg, Wo @p bo es dinﬁ@ the
Q leave by in tebrat@@and obi <fd)egra reas in fine
ﬁ@ags es %g,ze) mi 1al degradatlon
uld occ@" Fiftegn ba % type were 1nt&uced in the

socagms. The bags were th& olle@d in trlp cate every 3
( onten]&tlsgwere sortediQeaf r@ues Véh-dried to a

© @ @QWee &

S % const ant webght. h&@r01nv§ﬁebra¢g9 ounin the bags were
7, S er@nera and idehtifi nge in Lea% weight over time was
N w @sed t%@tlmatg}he litt bre wi. §\

@%st cenua@n(s@N ominal co@tra&? of 50 pg a.gyL, targeted to result in a final
V\@r concentratiefnear @ame?@n solubility (~0.2 pg/L)

@ \ N
©© ©© @Contr&) ntre&tg co@ls (48pen p@lﬁs, 4 covered ponds)

& Rumbétof re@cate e§ cates treatm nt g
@ @O\T est d1t10 For easg@d po cl@Q@?cal parameters see results
A @ @ Feedlng @Qt ap fidable ™ o\

Q\) M&hum r@ewal Q\I 1ca]§ %
Frequenc@% tes i\em a@catl Slﬁp 1cat10%
@ ©© @dqra@@n @nl 2($ M&72004

Q ©© E\omts@Dyn@cs of@nthlc macroinvertebrate communities
% % @tisti@. ariges i fhe structure of invertebrate communities were
@7 N Q ys@y the principle response curve (PRC) method, in which
%, % @ bun e values were In (2x+1) transformed before analysis.
N > § N Q Data¥0r both types of substrate samplers were grouped before
N &@ analysis. A Monte Carlo permutation test was used to identify
&@ N @ @es for which a significant difference was apparent among
@ \% v @treatments. This test was also used to determine community
& 2o © %, Q recovery, which was defined was the moment when the Monte
@ @Q © § Carlo permutation test failed to detect a difference between
§ @@ % Q deltamethrin-treated and control mesocosms for two consecutive
& @ § LN sampling dates.
Q© é@ @ Two-way RM-ANOVA was used to assess the effect of treatment
@ on the abundance of different taxa on the benthic substrates and
the emergence traps, respectively. Different time periods were

considered in the analysis: the whole study period to detect overall
effects if the 4 treatments, and five separate time periods to



B ) Page 92 of 206
sayer) Bayer CropScience 2015-05-20
R

Document MCA: Section 8 Ecotoxicological studies
Deltamethrin

identify transient effects that might have occurred at specific times
over the whole experiment. Abundance data were In (x+1) @ @
transformed before analysis.

When repeated measures (RM)-ANOV Adadicated a sig ant
immediate effect of deltamethrin on the@bundance of an Q
invertebrate group, the abundance datd@vere analysed for each

sampling date using one-way AN . Recovery de as &
when one-way VA failed todetect a differénce be‘ex{e N~
treatment and ol ponds fo&o consecutl‘@ g date@y @

Data were analysed separate@Q)r the open % cov po@ @
detect dlffeéces in recov, Ql ry dynamics a@mated ith @@a‘uon@
t

It shou@noted that da abu mer%g inse
were nt/analysed Wl is app beca emergence digplays
a cle%r seasopgl patte@a th&h coulQa ad Ise pesitivesty,
Firall Y, t%@ffec@f delt@nethr@@fnd 1s@%t10nQn llttel% o
akdo@n w&c?nalys@by two- way@NOVz@“or c@e a

W\ﬁne %:\h b espegively, % ©
&Y X
2. Measurements during the test @ S @ & @ %\ ﬁQ éﬁ ©§
o

N
Water/medium paramefebs H namlc‘g\of p %planl@n a opl n
g % %@0 § 2
% O S
&9 De;@’ int ted Wa@jct sa les fo@elta@hrm&nalyms were
Sampli <§equen§z cellected using potyvin %@ or@j tube sampler®
9

% o @S ml@ﬁand 4,24, 48, 8 h- l@r treggment
Transport/stoxage of%samples@ Wa§ sam@@s sto@%n arﬁber glass ﬁott]@@t -20°C

4. Chemical analysis 2\ S @ © é N ~

\
Gui ehne/p@col& ot ré@rted @ @ @) AN
“Method NoNeport@ §2 @& @@)

©§re tr@men@of san‘@e @tractl&%wn 1chlon§ ¢thané™

3. Sampling

@ R P 586@ Seri @II gas@lror%@graph (Agilent Technologies
.9 %, C%@Ctlo Fra@) equ ed V@h an d@ctron capture detector and a DB-1
&Q\ < column @
\@ﬁ %dete\gtlon Not repg ed g\
it o

S} N
f quantifisatioris, 002@g/L@
TEEF 4
RESULTS &7 ¢} @ o\@ O
1. Analvtical findings: @ @ %:,Q
The an T():al results @lmm@zed &

9
*(2007 M-294182-01-1) do also apply for this
publ%tlon which f@oﬂs %sults@om t]@&’veryﬁ € mesocosm set-up.

FN o

3. Other measu@ments N @@ S
For result o @eas e%> phy&ical ane chemgjcal parameters, reference is made to the summary of -

1\@941@01 B ©

S @

4. Bi &loglcazb%dl v

Péﬁphyt@i@ Chlorophyf§ concentration and ash-free dry weight (AFDW) significantly varied with
time, @dld not show significant differences as a result of deltamethrin application or the presence of
lids. A transient negative effect of deltamethrin was noted on the periphyton AFDW on two sampling
dates. However, deltamethrin did not significantly affect periphyton chlorophyll a levels.
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Benthic macroinvertebrates: Approx. 40 macroinvertebrate taxa were identified in the samples co]@ed o
during the study period. Deltamethrin addition clearly killed many insects, as indicated by the nyerousy

dead adults (e.g. backswimmers) seen on the water surface just after treatm and PRC afia y51
benthic macroinvertebrate data showed a highly significant effect of deltametlirin (p=0.002;

Furthermore, Monte Carlo permutation tests for each sampling date 1n%:ated that thg res@e oty

benthic macroinvertebrates to deltamethrin was 1mmed@ and 1dent1§§f in both Qgﬂ%n and\cove@

treated ponds, and that recovery occurred approx. 84 d aftgr deltametly ‘? application§a the@en pgﬂ ds.

Figure 2 also shows that the lids had a significant effgct on the st c@re of macrghenthi
in both control and treated ponds. In fact, the lid s\ ad a greatereifect on communi y struc@re t&@

deltamethrin addition after the immediate effect@ae insecti%)@e in thefreatedpo d@ @‘@
R A
S @ 3 & &
% @S&f @ @
R

(& 3
° O~ Obgn co % § |
e

0.5 .
vere c trul

04 %Open glgltam @ S 4
' Coye ddeﬂ@relhrla S
@)
0.3 @
Uﬁ 02 @@—1 )
Q_-- Chirocnominae
0.1 o\@
= Tanypodinas
\ S -3
0
6\ -4 —+ Baetidae
N
-0.1 3 e . 9 @ S @ ]
go\ & 0 P 02 158\ 2R 250 0 gy 400 5
@ me

S a@veatmem da®» & N
Fig. 2 éﬁnupdl response x?ur\@nsumn%mm the andl\als@m-. hu‘lth macro IJEOW\\'"rL hm\ga

set. The lines represent the course of the

treatments in time. The verjd\axis r r¥ents th %tur =NCE mmm W structyge betwee tments and the controls expressed as regression

coefficients (C,) of the p 3| res| p € CUry th.l puu, JnhL cz@ an be interpreted as the affinity of the taxa to the principal

response curves. Only sffeg 1 a weig hL rmrl or infe to —0 e .‘ih[]@ Results for Monte Carlo » permutation test for each

sampling date: **# p < []l'}ll ’3‘ {1| 1.01; Arr%{\ﬁ @ @

@ @ © o4

Recovery Qtems of @rlk@\maa@nver@mt@ The pattern of recovery among benthic
macroin brates wa%hffer in opgh an g@ver@dy ponds. Larval Chironominae were the first insects
to recover in the opgi treate 01&5 (62 fter@tamethrm application), whereas most other groups
(e. g\‘z%arvae of Baetidae, po@url cnomldae and pupae of Chironomidae) and overall
invertebrate b10d1vers1t®’reco@red 3 the application date. Larvae of Orthocladiinae and

Caenidae tool&ﬁ’nge tQ recg@er: 1%and d after deltamethrin application, respectively.

Recovery i covered, teeated m&éoco@as was very delayed relative to the open systems. For example,
recovery @gook @9 d @ ov@all coﬁmumty biodiversity and Chironominae larvae, 167 d for
Chlron@ndae u- eqand for Coryneunorinae larvae. Recovery of Chironominae larvae was only
trans{o %arv% were detected in either control or treated covered ponds after September
1 03. rtherm@’re @recovery was observed for Ecnomidae larvae. Finally, Asselidaec completely
disapp d in all mesocosms, except in two covered control ponds, and Baetidae, Caenida, and
Orthocladiinae larvae completely disappeared in the covered control ponds.

©

@
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Emerging insects: The results observed for emerging insects are consistent with those reported for
larvae. PRC patterns showed a highly significant effect of deltamethrin and covering on emergenc@ he
PRC diagram clearly shows that deltamethrin application immediately changed the taxonomic sfructur&y
of emerging insects. Recovery was observed approx. 84 d after deltamethrin application 1n@l§]
ponds (it was slower in the covered ones), and covering significantly reduced tfi& abundance 0 emf\ ng
insects in all treatments. Figure 3 shows that the effect of the lids on emegggng insect a wa)
less than that due to deltamethrin application. The apparegiyecovery in @%’covered pggds between @

and 350 d after deltamethrin application is explained By the natura sharp dec@&e \ner&ﬂ&fce
during winter months (i.e. roughly between Novemb%}}and March)& é\g QQ @ q&©
Q o & & < &@
@ R © & @
99) N . \
X N - T AN
0.05 1 2 %Q & EE e
. . ,‘ 5107 .
0 - - Tanvp@ae @% @K
& &
0.05 T @idae S Q
S
0.1
$ T N . %@’)
-0.15 T c:oneurme
il
02 ) Chirgnominae
. T Ogthotladiinae
025 "%bboridae
S . S
03 i & § %@ @ S Cévered de@%ﬂethr@ Qs
50 @ 5& 100@150 00 2% 300 35@7) 400 450@033
()@ &%ﬁne aﬂe&rea%%t da}f&) @f@ @& §

Fig. 3. Principal r@ cur ﬁLI|Ll mm lhn&l\ sis, n@i eme Jn insecidata set. lings représent the course of the treatments in
time. The vertical th dll *nce in o munl%’?\;-lruuur piween ments the coy@@pls expressed as regression coefficients
(Cy) of the principal respons€Xurves Pidel. Thesspecies weight () e lnlﬁﬁd as theaffinityef The taxa to the principal response curves.
Only species a weight wp erior to 0.5_a hn\m%wlls @ donte ] pur@talitm L@@\j or each sampling date: ***p < 0.001;

#+ 0001 < s 0.01; * (" 0l - p%‘ 05: 10.
D @" NN
& @ @ %, @)

Litter breakdown tam%ﬂarln licaty and*ksola%)n did g%t affect the litter breakdown. Snails of
the families Physidae and da&\vere % mo@abm&ant invertebrates in the coarse mesh bags

v
the whole sted d o
over the w oes y@ o@ @\ @@ @

CONCLUSI %N @© Q\\ Q @@\ @©

In cont@ to the res@ts ol@med e Z(@lank@n (_2007 M-294182-01-1), results
prese@ed in this pgl@’catm%clea@ 1nd1@&e th%@e recovery of deltamethrin-sensitive species mostly
depended on external ra@ thamintern#Rrec ry.

The results obtaijfed for emerging @cts @ﬁrm that seasonality must be considered when assessing
effects. Thef@re it%%%su ts that rec%};e assessment should primarily focus on benthic rather than
on ﬂylng i oﬁmsect d s%gdies skivuld focus on the year periods when biodiversity and abundance

of the ¢ @nun s are faxi

In spltgg § on_{fe structure of the macroinvertebrate community, neither deltamethrin nor
15%@ n h 1tter breakdown. This suggests that functional endpoints are less sensitive to
de than structural features of the macroinvertebrate community. Hence, an impoverishment
of the & cromvertebrate community might not always be associated with a loss in ecological function
because of the existence of ecological redundancy among species.

7o
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Comment by the Notifier:

o

The intention of the study was to study recovery after a rapid and significant decrease in the abgn&ce@
of arthropods in a series of freshwater outdoor lentic mesocosms. Q\
Deltamethrin was specifically chosen because it degrades rapidly after releas& aquatic systems
its degradation products are relatively non-toxic thus creating an instantatieous stresgsimpagyt, and
allowing recovery to initiate almost immediately after the impact of @ stressor W@ no @ dqgf@
suppression of populations due to the presence of the ch fifical. AN @
The nominal test concentration of 5 pg a.s./L (maximum measured cofiventration: O@%S n JLyss far &
above the suggested regulatory acceptable concentr@en and therg@re the res@are @y ofdimited,
value for the risk assessment. However, the resuonstrate th@wn@ﬁne %@ sysggns recSver %§e

9

after this high application rate. \
Therefore, the information is classified as b}@upp%@éntar@nfomatlo%@FS@@oum&l 201@(2):

2092). G & o P S ) e
> @ K Q S
TGN S o & o

R
N X
¢ N @& 0O O o & ©§
CA 83 Eff SEENNECE R
. ect on arthrop&@ %ﬁox 0\@ N \@’ @@ S @ ©
CA 8.3.1 Effects on b SE N I N,
ects on bees Q @ @ S @ A ©© @ S

New studies referring to the 1@msw@x1 of del@f@nethsgn to 1@@5 c nductec@mceé#e first Annex [
inclusion process are summé%’sed@@ this c&m fif. Moggover, there is.one oldpublication dating
1977, which 1nvest1gated\§?é oralgld c 101‘[ of de ethli%II@TW@ch tudies with a
technical concentrate of delta sum§ @ere 1®ddlg§)n to co%plet§ database. For all
studies submitted du@g the@’a the @st A x I Q?lusm@pleaérefex{% the corresponding
section in the Mo@n@aplé@nd in thg ba@ne \doss1er@v1d§;@@)y Bayer C@pSmence

QNN ENRN R & &
CA 83.1.1 ©©Ac%§oxw@yt0l®es K & @© @§ @

CA 83. Ll@ Acute Q{gal toxé?t)y & & @ \(\@ é&%

Repé%t. Tkea L 1/01, A@mym@ls, 197 . O

Title: D Acute Toxi€ity on%CANET}LmE to Honey Bees
Document Noy | NRJ5048%.01,2 = . O
Guidelines: @y | 0 appli¥able @ this@he © @
GLP: ¥V ™No:©O NS
\J \g ”
A rang@ compounc&g@as 11<@est1gat@d 1n® a S atory for their oral and contact toxicity to honey
bees, The contact LB% of ltam rm t$r ned to be 0.047 pg a.s./bee. The oral LDsg of
deltamethrin was &%ﬁern@ ta Jsge 0. O@ug
&@ %% & w\g©@ Q& ek ko
@

7aN
Reportyy  <'| KCA 8301102, | ; 2013

Titl@ @@ %ffecl@f deltamethrin tech. (Acute Contact and Oral) on Honey Bees (Apis
S @ gbmelliféra L.) in the Laboratory

ocument No: | M=$44971-01-1 (Rep. No: 73581035)

Guigehines: OECD 213 (1998), OECD 214 (1998)

GLP: Yes
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Material and Methods: @ ’ ©©
Deltamethrin tech.: 99.9 % w/w (analytical), Origin Batch No.: ABKBDCKO08; Batch Code: g
F032640-01-11; Customer Order No.: TOX-No: 09084-01; Specification No.: @200000138 M@
No.: 1212051, @ v
Under laboratory conditions Apis mellifera 30 worker bees per treatment l%el were exp@d fo &)

hours to doses of 0.40, 0.20, 0.10, 0.05, 0.025 and 0.013 K@)a.s. per bee Q@?’topical ap&igi%atioﬁ\gcont@”
dose response test) and 30 worker bees per treatment leval were expo for 72 hoursto d \ oftgﬁ@O, &@
0.43,0.26, 0.14, 0.091 and 0.063 pg a.s. per bee by feeding (oral do§tesponse test, valugBase S
the actual intake of the test item). The contact and O [ tests were @olorg(%e,d for. urthe&24 houts up &@

72 hours due to increasing mortality between 24@1ours. N @ QO ¢ @

&Y NS
o EZ IR SN %@’ @6 NN
Findings Q @ SRS
Toxicity to Honey Bees; laboratory tests = @ @ Q ) @’ @
Test Item & N Del}@lethl@\fech&u 2 &
Test object O S Y dpis mélliferas,” g, O Q
Exposure oral (s@par sykup/acetéite/watdy)  [gpontactolutie in agdne) o
Application rate pg a.s./bec | 0.7050.43, 0.6, 0.14;0.091 & 0.063} 0.4089.20, €30, 0.059, 0.025 and
LDso g a.s./bee hours>0.22 (] 23 hours: > 0.4 &
|, 48 hours: 0. s Qo@: 0. ©
72 fidurs: Q5 @& @ 72fpours: 6] 2
LDy pg a.s./bee N 7| 24 hours@.11 & s | 2%hours 9083
é hougs: 0.115° o0 S Las hour%@.06§
& 2hsws: 011 & S O72 hdws: 0.062
LD pg a.s./bee 244 urs:@é N @ | 24 hours: 0.037
@é@ é 48 hours:0.08 ~ \© §) houl%@%%
§§9 N - %2 h%s: o.o;% & - houzs™0.046
NOED pg agybee* Q) 24 héurs: 0508 O P 24 heurs: 0.025
v 4&hours: 0.091 "\@ S © 48Qours: 0.025
% s> @
. v, | 72 hourg0.091 @ | Phours: 0.025
A @O & O O
Contact Test:  » - ST O T

The contact toxigity testwas p Qnga@for %f@ther 34 hougs up to 72 hours due to increasing
mortality between 24 OUES» Dosé@ve Seof 0. .20 10 and 0.05 pg a.s./bee resulted in
mortality of99.7, 8%.3, 3 @@ﬁnd 76,0 %at test &gmin@on (72 hours). No mortality occurred in the
0.025 and%OB ug a.s./beg do evels\‘ghgr@vas 3@% mortality in the control group (water + 0.5 %
Adhésit@d 0.0 % in\ fhe sol¢pnt contfol g@p, r@é%ectively. Over the entire time of the test (72
hours) behavioural ¥gnormalities f&g. V(@iting\ ovement coordination problems and/or apathy)
wergwobserved in th¥ 0.4@.20@&1d 0.10ug a@bee dose level groups. In the 0.050 ug a.s./bee dose
group these behgyioural abno@ali@occﬁed during the 4 and 24-hrs assessment. In the 0.025 and
0.013 pg a.@ee d&sé@ev ehasj ura@im airments only occurred 4-hrs following treatment.

%o Q
Oral Te 2 @Q @© ©§'§9
The oﬁxi@ t:§@s al§o'prolonged for a further 24 hours up to 72 hours due to increasing
mor@ﬁty een@d an t% hours. The maximum nominal dose levels of the test item (2.0, 1.0, 0.50,
0.25 and Q13 pg a.s./bee) could not be achieved, because the bees did not ingest the full volume of
treategar syrup solution even when offered over a period of 6 hours. Actual oral doses of 0.70,
0.43, 0.26, 0.14 and 0.091 pg a.s. per bee resulted in mortality ranging from 90.0 % to 10.0 % at the

end of the test (after 72 hours). No mortality occurred in the 0.063 pg a.s./bee treatment as well as in
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the water and solvent control groups, respectively. During the 4 hours and 24 hours assessments
discoordinated movements and/or apathy were observed in all treatment groups (with exception
0.091 pg a.s./bee dose group). 24 hours following start of treatment a few bees were found apafhetic i
the 0.70, 0.43 and 0.26 ug a.s./bee dose levels. One bee was found apathetic dytinig the 72 hofis
assessment in the 0.70 pg a.s./bee dose group. No more test item related behd¥roural abnorm%htle\

>
n§

were found until the end of the test S\ § § &
©) < O
Conclusion \a @ O © v\g@ &@

The toxicity of deltamethrin tech. was tested in both, an acute cont (@%ﬂd an acut&g?al @cny 0@%©
honey bees. The contact LDso values (48 h and 72 ]gg@f deltameth@ tech. were&(@ter ined tobe 0. k@
and 0.11 pg a.s./bee, respectively. The oral LDsg@ues (24 h, 4§ h+ 7@ ) we 0. &ﬁ) .20 @yd 0.19
ug a.s./bee, respectively. w &" @
dokk 2, &
NS ©@’ LN

%
@ Q Q
v@\\@ﬁ%@@ é@

Report: KCA 83.1.1. 1/03“ 196 © O & & @§
Title: Deltamethrin; C@é NEN 2974@ Oral} x1c1t@fL 59 to hdtiey (Apais
melliferal.) o Q © (I\% $) §% %
Document No: | M-140579-01-1 (Rép. NorEW 9@&%4) OCD R G
Guidelines: EPPO 1760 '~ .~ N © 3
GLP: Yes O S e S N9
9 O N &
’ 9 & SR
A
Objective: % 9 @§ @@ § e §
The objective of thi @de v@é t estl@te th§ffects@f delt@mth@ as a@%mach poison (LDso)
on adult honey be y 08‘1 appl@tlo GPthe te @nce@@ @
< NN
Materials an@et@: Q) & @ § ”\g

In an acute aborato@ stucf?fthe @511 toxqcity c%ielta@rm o@hon@gf@i)ees was tested. Adult worker
bees werdtreated w1th @ tame rin gy the(O &(@61 0.00005, 0.0001, 0.0005 and
0.0010%2.s.). The m@s‘[ed @e rate ee weke 0. 00%) 0 O\(@ 0.0046, 0.0075 and 0.0104 pg/bee.
Hoe 002960 00 E C66(ﬁ1ng@fed do@ rate&}) 0788, 0. 1%@4 0.1459, 0.3313 and 0.5149 pg
a.s./bee) was us toz% reféﬁce stan{e@ A 50% aq @us sucrose solution served as negative
control. 5 repl@ates 23 w@@lo beégs pe@age e usegk The mortality was assessed 24, 48 and 72

h after applidgtion. © . © SN D
0y ¥ 8 &

@ @ @ < R

Findingt® R =

A su%mary of the ﬁte o@toxu@y of c@%tar@hrm to honey bees is given in the table below.

Acute oral toz@%y of gelu;@ethr%@b ho@y bees

L O & Ve Mortality [%]
Actbst 1@’ @este@! se N
vdiet & petDbee After 24 h After 48 h After 72 h
%k% 5% {§s /bee]
@ L @ Deltamethrin
g\@ﬁol - 0 0 2
00001 0.0010 2 4 6
0.00005 0.0006 0 2 2
0.0001 0.0046 2 2 2
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Mortality [%] .
Active substance Ingested dose é@ @
in diet per bee After 24 h After 48 h After 72 h o @§
[%] [ng a.s./bee] S @

0.0005 0.0075 38 38 @\Q 38 & @
0.0010 0.0104 24 24 20 & %

Reference substance: Hoe 002960 00 EC40 C660.. e P é\g
Control - 0 S 0 @ 5 2 2 @
0.0003 0.0768 6 . 63 © S o
0.0006 0.1164 18 @ 20 o X 9 &
0.0012 0.1459 R 2P R 32y &
0.0024 0.3313 o0 | @& 6 | ) 6 5§
0.0048 0.5149 é}oo @’ &7 a0 oy | S 100

w SO7 S O @ S) I o

The mortality was 38% in the treatment @p iftgest N 007 ga. %ee a§26"/&m the treat $
group ingested 0.0104 pg a.s./bee. In tl@'o he&treatrr@lt g;rd%ps m@ahty%%as 0. é\a S

SR S’ & o
Oral toxicity LDso values of beeg&reate@nh (%lta{nw\\t’hrl;m S @Q w@

i S OLDsoral g@asshed] 2O &7 |
Q- 24h T 48h g2 | W o
Test item s 00197 4 @028 T 6023 o
Toxic standard o 2 7 > S
S R
(Hoe 002960 00 EC4Q\C660) c% O%)B § e (1.2
S N
@ § .9 F© @
O AN RN S
Conclusion: N\ & N
The LDso wasy: 028 delt@lethr@’bee after @elt@nethrin/bee after 72 h
D
2 o %@ S
CAS8 ﬁ 1.2 Acute int«a@to c1ty L -
ne o o
In the study by xicity was assessed together.

Report: O QE’J(C@%JQ\Q/M
Title: Effects gltamé@ﬁm téoh. (A@te Contact and Oral) on Honey Bees (A4pis
@ iellife ) in tHe Ladrato >

Document No:  {QM-444971-0x1 (R@ﬁ No: 81035)

Guidelines: 5@ 213{?998QDEC§’214 (1998)

GLP: o> | Yes & @

This study 1 res@t’ed T point K 8.3.1.1.1.
far kg it

@
In the@ﬁhes which %e sum@aarlzed below, only the contact toxicity was assessed.
S @
N) @’
A

&
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Report: KCA 8.3.1.1.2/02, |G 1096 .
Title: Deltamethrin (Code: RU 22974): Contact toxicity (LDso) to honey bees @ ©©
(Apis mellifera L.) @;E g
Document No: | M-149608-01-1 (Rep. No: CW 94/083) A@ @ @)
Guidelines: | USEPA 141-1, EPPO 170 @ R
GLP: Yes @Q f@\ ©
Ay N Q\\/ v
Objective: VCQ & g? @\ %@}6 &@
The objective of this study was to investigate the effe%s of deltamet@% asa cont@@@pm@ (L I©.£.\ on, ©
adult honey bees by topical application of the test stance Q @) &© % @) &
Material and methods: @’ 9\7 §
In an acute laboratory study the contact toxm@/ of d@tam 1n o@n e%@’ees v@ tes ed Ad%l
worker bees were treated with 5 dose rates%f Delt@anethl@ 0.06Q1, 0 01, 0Q05 a 01@%
a.s., corresponding to 0.001, 0.005, 0. 01@9 05 %1 0.1 \,E/bee@loe 69 @ EC4Q C660 was as
toxic reference substance at concentlﬁn 01 VQ’Z OQ%" 0. @nd & % pr@ct
corresponding to 0.04, 0.08, 0.12, 0 9.2 ng s, /b% Acet@fe (dilyten sut@jance)

and drinking water (dilutent for tléeference S bstan
with 10 bees per cage were usedy The m%rtahtf@fwastfsess
<

Findings: % o
A summary of the acute® wntac%[oxwlt@)f d@men to @he

S

5N

N

@ @

servethhs n tro re&‘ﬁ‘eates each
nd @A) a @app@icatlon

@
y bees is %en @he table below.

Acute contact tox1c§ Delt@ﬁethﬁﬁf to hgney be@ é é §\
s O 8 Mor@y 11 D
C[(:Lr;cgls;i\ge] N{/\@ @%fter (%é h @ z&fter gﬁ After 72 h
ﬁ MRS Dektamethrﬁ?) A@ © 9
-Control g Qg\& 0 @ o 0 @ [©
A30.001 o O A O 2% D 3
0.005 <d | & &é Ol %6 16
001 Y { Q> [T Y o 20
005, N 9 3 A A 40 41
0D O o 35 AN %9 50
N Reference substaneds-Hoe 602960 60 EC40 C660
@ontrol R Q o0 “ é N0 1
0.04 & % XD | 0 o 0
N 0.08 > D18 R | 19 20
0.12¢° N 4%@ S 47 48
04 | A %9 49 49
@& kS £ +,50 © 50 50
@ o
The mgg ahtﬁ N0, 4 nd 50% in the 0.005, 0.01, 0.05 and 0.1 pg a.s./bee treatment groups.
& & T

©®
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Contact toxicity LDso values of bees treated with deltamethrin @ ’ ©©
LDso, contact [ug a.s./bee] (95% confidential limits) Q\ @
24 h 48 h @
Test item 0.015 0.012 ‘@012 < °
(0.011 — 0.020) (0.009 — 0.015) @909 - 0.015) © § %@9)
Toxic standard 0.087 ®086 & 0.085 « N Q
e N @ @
(Hoe 002960 00 EC40 C660) |  (0.080 — 0.093) (0.079 - 0.092) @) (0.077 - 0@%) Q & EN
& N o R © X
Q R @) @
Conclusion & Q ©& @}
The LDso was 0.012 ug deltamethrin/bee after 4~";1nd after N @ 6\ \;»5@ Q
@ KN ° Y
STl & & F & O
**Via @) (G @ $ % &
S @ R & 9 @7 ©
Report: KCA 8.3.1.1.2/03 ﬁ I RN Y
Title: Deltamethrin (te tite Co@’ct T@cﬂy he @nble&%
Bombus terresﬁg@% ufiiter La’aorato&COI@s?i)fls @ @9
Document No: | M-477381-01-F (Rep, No: 833-04467) &~ O @ N
Guidelines: No specifig-ghidelitres are z{@alla The®est d Sign is t%ed ay OERR/EPPO
170 (4) (2Q10 OI}CD delge 214 ( 98)& %d d Qn@me re@ew article of
VAN RER ST&N ( %
GLP: Yes™, ,§ NS @ R
, L) 9 o & ¥ A WD
S TS e §y .00
Materials and Méthods: \@ § N W9 f@@ g @
Testitem: O %\ame S N AN Del‘é@methri@(tec S §
8 v >
O SToXMmbel? % 0908400 & @
.9 Qiﬁgln b&tﬁ%ﬁ number: @BKB@CK(@S y\?
&Q\ éﬁrltyQ o 99 o WL ana]@ed)
The contact tox101§>f del%me n (té&l% to@ bulﬂéﬁe %Bombus terrestris L.) was determined
ina dose—respong@ tes or @P @PO ]@) (4) 10), the OECD Guideline No. 214 (1998)

and the rev1e§@rtlc@ VAR DE S@IQEEN\@OO &
In the 1abo§1tory, bumblechees $ .5, @@4 28 and 56 pg a.s./bumble bee by topical
applicati Mortahty @d subsiethal ects‘@rere aSsessed 24, 48, 72 and 96 hours after treatment. The
control groups wer pos T t e samegg rlod" time under identical exposure conditions to tap

Watiﬁand acetone %Spe ‘%ly Q @
Dates of wo

%2‘3 er 2

& e "
&

Flndlné’ @Q © @@Q

In b con@ﬁ gro tl:,e%ﬁed either with tap water or acetone, no mortality was observed during the

est g@lod

In the Gx item treatment group, a mortality of 73.3 % was observed at the highest dose level of 56 ug
a.s./bumble bee at the final assessment after 96 hours.

@ s} @%ﬁovember 2013
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In the reference item group, mortality was > 50 % at the end of the test. Thus, the test was considered

to be valid.

LDsp values in the bumble bee contact toxicity test with deltamethrin (tecl@b

Deltamethrin (tech.)

Contact toxicit)(;q?est
ng a.s./bumb%g bee]

LDso (24 h)

LDso (48 h)

LDso (72 h)

LDso (96 h)

N

Q)
In the test item treatment group, affected &1§§nogi w§6e
levels at the 24, 48 and 72 hour assessmé%ts. A@he fms} asse@mentg.%
experimental phase, no remarkable s@@eth@gﬁfect&@er%&iceg\\.@

The test item dose level of 14 pg déltametfirin a.$ybumbte beetwas

Observed Effect Dose) for mortality. &
@ N

Conclusion:

B bufiible bées

@

@
R d

The 96 hour contact LDZO\Valuﬁor

a.s./bumble bee.

N

&

&

Q

S

N

f&@

N

QNS N
CA83.12 (Chrobic toxiity tobees,

9

A 10 day clgpnic orgaqjtoxisﬁi’y stidy Waggond@t d wifly De@met iy EW 15, as technical deltamethrin

. o . S
is only slightly so@le inQvater,
Ay ety st g

BN

Report:

N

Y

DKCA8.3.12/01 -~

@

)

Title:

9

@

S

m t@fn E@ﬁ

15B&- A

SSIMCE.

f Chronic Effects to the Honeybee,

ifera®., in @0 Da¢@ Conti#iuous Laboratory Feeding Test

Document No:

4392500121 (Rep. Noz$13-00451)

Guideljnes:

GLP:

Y&

No speci@gguiq%esog@ava&é@le.
N

R

INA)

N <
Materials and Mét%od&@@
@® %me: > S

~ X§ L

0.
Q Ba@@-N

Test item:

&

SN
@
&
%

S

v

@

N
S
I@tamethrin EW 15B G

@09629-00

R

N
© @

Q

2012-000065

@

O

ontento] active

1.58 % w/w (analysed)

S

S @@@ @Qubs atice (a.s.):
chr

Thi
assessed’in a 10 days continuous feeding test in the laboratory.

¢ effects of the test item Deltamethrin EW 15B G on the honey bee, Apis mellifera L., were

Over a period of 10 days, honey bees were exposed to 50 % (w/v) aqueous sucrose application
(feeding) solution, containing nominally 2, 6, 18, 54 and 162 mg a.s./kg of the test item Deltamethrin
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EW 15B G by continuous and ad libitum feeding. The control group was exposed for the same period
of time under identical exposure conditions to untreated 50 % (w/v) aqueous sucrose application o
(feeding) solution. Mortality, sub-lethal effects and behavioural observations were assessed evgty day §
throughout the 10 days continuous exposure period. Furthermore, the daily fo@ptake was @ @)
determined. @ S L

. . . S S o
Samples of the application (feeding) solutions prepared freshly every daythroughout th\e@ O0dags™ o
continuous feeding period were taken daily for subsequeé@hemical ar@ysis in ordeg}e rem$the @}@ @
actual concentration of the test item. @ § R @x

9%

AN X
The chemical analysis of the application (feeding) s {Fitions was ormed in SGhde eentdy lé}

Germar@‘-d the coerpondi&analﬁcal r€port i%ttac@
PN @ D L S

as an integral part of this final report.

N 9 L8 NN
. @ %‘ @9 , @’@ @Q & % o
Dates of experimental work: 16%ugu13 ot! Srnbe 013 Q @7 &
D sy SO
N =~ N Y

£
N @ S Q S N X

Findings ©Q gix é\ﬁ & {@;\a §9 @ > @)@
After 10 days of continuous expogdre, mo@lity atall e%ite@eat -©>\» lev@ﬁ of 2§ S4and 162
mg a.s./kg of Deltamethrin EW ] 5 Q%@re s@@stic@ sig@can&y diff@ﬂ @@ﬁ com}ared to the
control group. Up to and incliding 6 mg askg, mo@’ality&g, ter 1§, ay@f contitfious@Xposure was
max. 10 %, and as such below the%@ntr%@norta@ﬁy threghold 1ével f@studv&%lidi%

The cumulative control mp@%‘[ali was 19 %, @*’ag ineda@tthe final eyi%ati@@“fter 10 days. The
cumulative mortality at the tr&tthentevels 6f 2, 54\@1d mga.s./kg Deltamethrin EW 15B
G was 10.0, 0.0, 50 00 ar@ 10@6, %@ecte@l, —g@, 49.5 00 & 10@), respectively, at the
final evaluation. é \@ N Q @@ & @@

From the first @%%ss t thro&hoﬁgthe e@e 0b§s?va 'ong'}er' of 16kdays, at all treatment levels of
Deltamethrin 1$ G, %@-letha@effeéfs orob@@avio abirmalifies were observed, showing a
strong dosépesponse de&gnden&r@ <\ D v @ @;%

After L@ys of conti@%bus §osur by ogside@ th@ugl @od consumption of the honey bees,
the accumulated noghinal i@ﬁke he }e@ ten;@ts the @&eatmeg\levels of 2, 6, 18, 54 and 162 mg
a.s./kg was 0.73, K7, 6%48, 12 and@?lo H%@'S'/b@’ the@rresponding average daily dose was
therefore 0.07, 0.@? , 0©@, 25 and p%@.s./bno g 1), respectively.

The overall thpan ddily c@%ﬁmp&%n of aqﬁ@us sysrose application (feeding) solution (i.e. the
average Vag@ over 10 days perdeplicafe)in tetest iféi treatment groups of 6, 18 and 162 mg a.s./kg
was stat@cally signig@ntly@ feren Whe®0m ed to the untreated control group (29.3, 36.0 and
24.9 g%g/bee at o, @d 1&5 mg @./be@}spee@ ely, compared to 44.4 mg/bee in the control group).
The tean daily consumgiron oé}he aq us §ucrose application (feeding) solution was often
statistically sii@ffcantloy diffgrent (er) een the control group and the test item treatment group
throughout enti@ sti erio‘z&{day@y—day comparison).

Mean co ump@h of lic@on (fing) solution, mean nominal intake of test item

accumudated Ger all test , average daily dose, cumulative mortality after ten days of
conti@wus @@pos tesg end) as well as the LCso and LDDs

& & T e

&
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Deltamethrin EW 15B G .
Treatment Level [mg a.s./kg]® @
Control' | 2 6 185 54 | Q2 ¥
S D
Cumulative mortality after ten days 10 10.0* 0.0 0@8’* 100 y §
of continuous exposure [%] ) ’ ) % § é)@ 2
z v - 2
) B
Corrected cumu.lative mortality after ) Vl 1 Q@ 4 @@1 § @
o 9. @O 9.5 0
ten days of continuous exposure [%] SN K o
@ Q 3 & @
Overall mean daily consumption of Qg @@ Q 6 ) @§
application (feeding) solution 44 4 @3@.9 @9%‘% 3GP** % 4165\& 2@*
[mg/bee] S & o & &G N
S @ @ | R Q L N
Mean nominal intake accumulated W\% S| O3 5 17@ @% 12 48é o Q‘?.)
over ten test days [pg a.s./bee/10d] N = g N 4 % O
[(\@ G @ . © &9 & N Q
Average daily dose (nominal) , © %ﬁ(}% \K § \@’ b § >
throughout ten days of continuo@ ) - &.07 ) 0.16@ 5 @Q 1 .2{0\9 0.81
exposure [ug a.s./bee/d] @ &C@ @,@9 S @@5 A& S @
(O
LCso «:§ > § o Ns. lang as. fag (n%mlnal) @
(95 % confidence hmlts)@ & SRS v 1.9 to @3 mga.s./kgp
i & Y
LDDs, % @ 053 nga.s./bee/day (ngminal)
(95 % confidence l@s) $ © @6 10.41 1&.70;% a.s/bee/day)
I Application (feedlﬁﬁolut n: 50 % /V) %;@ous su%se @on @ @
2 S (W/V) ueou&gucros utio tainj QAT
3 on ro&gl ed Vaﬁﬁn §used aggasm for the calculation of the

overall mea lyc
Statistically signific&t

mptid@)of app@atio

*

p <0.05)

Application (feedig) sQlufdn: 5¢°
The mean val er{@ate over the st periog

y diffegent c&r))npared to the ccx I; F

lutlo

X
*ok Stat@ly significantl %Wer§pare@the control gt@p Du?@tt s
a.s. activeésubstance; LDD&)): Le\t Dletary Dos; O\
RO \© @J& & Xy
Analytical Resndg @

S
The actual cm@ntra‘r@@ of @
preparation ﬁ‘%r wa§in t

nge\fﬁ)m
of deltamet @ﬁ

concentr:
level wassWwithin the %e of@ 90

conc%tratlon of d
of the nominal concentr
any of the cont@“samples

Conclusi @ %
It can@
periodtof 10
6, §54a@§9

be Vi&§

&Q

&

€

f@no

Q

©@

d tha@he c@inuous ad libitum feeding of honey bees in the laboratory over a
sec with the test item Deltamethrin EW 15B G at the treatment levels of 2,
162 fhg a.sé@g resulted in dose-dependent effects on mortality, sub-lethal effects and

t}st (left sided, p < 0.05)

’s EXQ Tes%g%nferrom Holms corrected, right-sided,

ame@rln 1@116 a@cati(@@(feeding) solutions, determined for each

thg nominal concentration. The average actual

of@O con @ f&cutive days per individual test item treatment

al concentration, the overall average actual

(OV@IO c@%ecu’kwe days, over all treatment levels) accounted to 88 %
@remdu S of ﬁcamethrm above the LOQ (10 pg/kg) were found in

The cumulative control mortality was 1.0 %, as determined at the final evaluation after 10 days. The
cumulative mortality at the treatment levels of 2, 6, 18, 54 and 162 mg a.s./kg Deltamethrin EW 15B
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G was 10.0, 0.0, 50.0, 100 and 100 %, (corrected 9.1, -1.0, 49.5, 100 and 100%) at the final .
evaluation, respectively. Up to and including 6 mg a.s./kg, mortality after 10 days of continuous o
exposure was max. 10 %, and as such below the control mortality threshold level for study validity. @y
The overall mean daily consumption of the aqueous sucrose application (feedipg) solution (i.&ithe @)
average value over 10 days) was lower at each test item treatment level whenf@ompared to th
untreated control group, for some test item treatment levels the difference %s statisticalpysignificant. &
The same holds true for the daily mean food consumptlor@hlch was ng*ﬂay—by day@@m drison é\”
often statistically significantly lower in the test item treatfiient group Vhen cornpar to cedfiol. @s &
indicates that there was a repellent effect of the test 1t@m at all treat@ levels. é\g QQ §
)

@

@%
The LCso after 10 days of continuous exposure \@determmedgo be 1@%> mg ga@s /l% omlﬁ@ @
corresponding L.DDsg (Lethal Dietary Dose), based o%he ac@ cor@}mp&@’ of respé%tlv e,
feeding solutions, was calculated to be 0.53 (fg a.s, /‘t@é/dagénom@l) @ ¥ g %

% & | S &
\ \\ @ % N & & &
S)
CA 8.3.1.3 Effect h b d be€ Jif
| ects on honey ig@e e@mel@fn @er y 5@3’ e s@es @ 5
A semi-filed honey bee brood stu@ has been c(g)n}uct w1th® for@ate rodt@(see KCP
10.3.1.3/01). @ & P &
& I 8 SN

A Q
AN 2
& e 2
5 O @§ §@§ . T eSS
CA83.1.4  Sub-lethal effiécts o & 6@ ©© « % @@

% o o
There is no paﬂicu@udy (f@lgr@est g@'}lelin@ assess’ “Sub—@tha]@sfect “ih honey bees. However,

in each laboratoryQ dy @well i% a@gl{r-tle{ s@ ,S leth&l eff%@ if occurring, are described
and reported. N\ AN N > @
@ @6 o & Y @ S
N N 9 @) @

CA 8.3. 2P % Effectsm n rg@ thrt@ods ot@;r @n

Deltan%?hrm EC 25_Was th&%pr sentatl@forn&l t10n tc%[’thex@st Annex I inclusion for deltamethrin.
The current repres§atlve%ri§on @elt thril@lpported in this dossier, is Deltamethrin EW 15.
Therefore new Gaboratyry @nded& abo&tory dies on Typhlodromus pyri, Aphidius
rhopalosiphi, @occi mpu;@tala @d CHidsopefii carnea have been conducted following the
current guidelines. 'ﬁﬁe ti S udl@%@hk)dwmus pyri and Aphidius rhopalosiphi are
summarizggh under poi% MC @ﬁndo A .2.2. The other studies are presented under point

MCP\Z;.Z@%@@&@
N YST N Q8

CA 8.3.2.1 C'gfffects on A&@dlu@hopa@smhl

Report: o° . <) Kﬁssaﬁ /01, ; 2000

Title: &Q x| Afaboratory déye-response study to evaluate the effects of AE F032640 00 EW01
@ @Q ®103 a4 survival and reproduction of the parasitoid wasp Aphidius rhopalosiphi
(DeStephani-Perez) (Hymenoptera: Braconidae)

Repbrt No@~ o §%14ARL
At 2198587-01-1

Guid@es: Barrett et al. (1994), Mead-Briggs et al. (2000), Mead-Briggs (1992) and
Polgar (1988); Deviation: no major deviations occurred

GLP: yes
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Materials and Methods: .

h ; $ater
e test item AE F032640 00 EW01 B103 (Deltamethrin EW 15; purity: 1.48% w/w; oil i i ater@

emulsion; 15 g/1; Batch No.: TA124/99SG; Density: 1.022 g/mL; Certificate %ﬁ Analysis @

AZ 08183) was applied at concentrations of 0.150, 0.255, 0.510, 0.825, 1.725%nd 3.000 g &.s. /ha

a spray application volume of about 200 I/ha to glass plates. The control wz%treated with a@mm@hzed

water. Dimethoate was used as toxic standard. %,

Aphidius rhopalosiphi was confined to test substance r@ues in Ven@ted cages. r ps §5 @

animals were exposed to each AE F032640 00 EW01 B103 test con@ratlon and t@e Wat@s co @!

Two groups of 15 animals were tested with the tox@ standard. rtahty was @sesse&fte@@ d@%

exposure period.

From the water control and two highest test ratesAE FO326@ 00 &\@01 %03 C8 u\ mg l@@?th%

corrected mortality and which were belowe e:é&te%@ @ imgas f\ osei females per

treatment were each transferred to a cyhgfr confainin Qﬁltre@ cered planinféted ap&d’s

(Rhopalosiphum padi) for a 1-day parasitis tlomperloNo preyi aq%easu@)f r%)roduc

The number of mummies produced wa@sses& 11 @ys lat%g @ %\ Q> é% S

N QA
S & EF & & o
Findings: KOS ®\ Q)
Mortality in the toxic standar % @% 0 dm@oa‘[e@a, w@ toéﬂwr with a control
mortality of 5% and a controk@arasniﬁatlo%ate of @’ 1 nmmrm@%er f%male f@‘il tlé\/ahdlty criteria

AN
for the study. . é @ & Qy @ @f@ %@
S ffindings > S % § o & T 9
ummary of findings S & O AN Q" « @
Testitem & | @ & o, @E F032640 60 EW01 B103"
Test organisf’ RN %@?:iaherhopﬂlosiphg;}0
Exposurgbh 9 & dify spray depesit on‘glass filates (®ntilated cages)
@© ©® S S & Reproduttion Reduction of
K Mgptalit &@rec @ @ aft&l@l day reproduction
Tréatment 2 ) orta méan no. of pri
@\ © @ter @ aft@ d“‘ munimies/female relative to the
AN L@ o\@ Q> N ) control”
o AT I3 1%)
Contrdb S| L5 % & & 19.1 -
0.150 g@s./haQ" | ¢ 39 @ L Q@ @ - -
0255 as/ha oY 8 o] 3" - -
0.5 g a.s./ha SS9 o5 [ 2 587 11.7 39"
0825 gas/ha ” | R 31 ESN-TN 4.1 79°
1.725gas/hi> B 65 @] 63" - -
 3.000 gas./ha @ (}}63 R 61" - -

LRso =1. 72&!’3 s./ a\(con nce ‘t@nts 0@8 2.16 g a.s./ha)
in.s. = no@mﬁc{n mﬁc%t Fl@r Exact Test, a = 0.05

bns. = ignificant; wayrdNOVFisher's LSD test, a = 0.05
i
@ % Q
Concil%lon@ @ LN

E)géosure@e residues of AE F032640 00 EW01 B103 (Deltamethrin EW 15) on artificial substrate, when
applied gt 6 different concentrations resulted in a LRso, of 1.726 g a.s. /ha with confidence limits of 1.38
-2.16 g a.s./ha. There was a reduction in reproductive success relative to the control of respectively 39%
and 79% to the AE F032640 00 EW01 B103 concentrations 0.510 and 0.825 g a.s./ha that was
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statistically different from the water control. Results of the toxic standard showed that the test set-up

Vo)
3 6 $ 2, &@K@ .
S) ) <,
@Q @\@ We. 7 @§
B 78, o T O o
7 @@ \@@Q @% . Vi @ MN N\ %0\
Y29, Yo Yo %, %o
o \6@@ G @y@
@@@ 4 &, @x\w & S @\
& O 9 / 7
T, s My fay, B Yy %,
B 0, a, Wy 4 o e
dy Ly O Jon. 0 Jg, e
o A ©, Lo § e,
\ @@ 6&\ \ @@ ¢ @@ @) o\ %
4 29 \ 9, Yo 7) @@ @@
ﬁ“ x a\@ Q@@ Va \@ 6&\ o\@ ) %\M@ @@ Z @ @@
g i Ty o, W, ", Wy, Y, % Yy
5 & o Y4 /, S &@@& 7 y @\@ \%@ \@@ Q©\©©
i A @) \ ’ ¢ v o@\ v
= T, L Yy & b, O v
m % a\@Q @% \M @ @@% K %@@ ©o \%@ \QL_T@ a\@@ @@
: i Lo s T o a0, Rz
3 S 7, Sy By