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CA7 FATE AND BEHAVIOUR IN THE ENVIRONMENT

Data on the fate and behaviour of deltamethrin in soil, water, sediment and air were submitted \@%11n
the EU Dossier (Baseline Dossier), which resulted in the Annex I inclusion undeg Directive 91/484/EECY
in 2003. In the Supplemental Dossier for renewal of approval of deltamethrin @ented here &aly th@
environmental fate studies are described in sections 7.1 to 7.5, which werefgot submltted%vnhl
Baseline Dossier. However, for a better understanding of the behaviour (%deltamethn soﬂ@vate
and sediment, and air, short summaries including the resylts of all enyirenmental fate, studie: ¢s'whj
were considered relevant during the first EU evaluation (gempare EU Mgnograph Aggex @are gf
additionally in this summary in sections CA 7.1, CA 7.2 and CA 7. @Qo differentidte be iesQ
already evaluated during the last Annex I listing an@ew studies,&he reference@%”r aut (s)@en @
tables are written in grey for studies already eva od and in bok@lacl@ﬁ)r n@%studé%s @

The proposed residue definitions for each compar ment are gs@’n n &A 7. 4@ 6\ "\7 §

The results from monitoring studies publishéd in t@atur S\whi S)ver ard rele&ant f(%the EU,
are summarized in CA 7.5. Generally the)%vell can 1rm@ the l@)wledge a@t fate@nd l@vm@%f
deltamethrin in the environment. & \ \\ [} %

"\
The studies concerning the fate and bV101€i§gof de @ &m b]@ enV @nduc@l using
different radiolabel positions (viny, %em imet b 1- c ph@ lab&}), as well
as unlabelled deltamethrin. TheseGadiolabel p@;ltlo gre s 1ent ﬁthe egradatlon
of deltamethrin. The structureggf deltgmethrig an 0 onQ%f theCd1fferént r%;ilolabels are as
follows: @

/‘7@

& &
65 benzy
IS LSS
AN
The results of thg@%tud %&re § arfized ugﬁie fo]@win ctions, the proposed degradation pathways
in soil, Wate se@@len‘[ ate gw&g%n F\l@re 7\@ Figure 7.2- 1, respectively.
In addltlo studles hav&ee@erfod wg? the@adiolabelled and unlabelled major degradation
product@ 2CA (AE F%))856 s) af¥d mP@amd @E F109036):
N
% ) Y @ .
Str}:tural formula%of Br,&X (A@I OSS@SQ?cis Q Br n CH,
i v . & N -* CH,
gemi dlmeﬁl“Ci&%ﬁm@nmﬁgwas u@:d, Br X - H
indicateddy * s« ® %, © . ~OH
¢ & O T
AN S o
& \N
s@turag@rmula o@mP@ld (AE F109036): /@
o
benzyC}C -labeling position was used, “ o
indicated by * OH
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In original reports study authors may have used different names or codes for degradation produ @
deltamethrin. In this summary, a single name or a single code is used for each degradation pr@Q

not otherwise noted, the name Br.CA is referring to the cis-isomer, always full list ¢

structural formula, various names, short forms, codes and occurrences 0§§%gradatlon pgoduc@
provided as Document N3.

Upon request by the RMS UK the notifier Bayer CropScience has prepa ﬂ%he two posifibn p& 1\{5@
533554-02-1 and M-539732-01-1 providing a compariso§f the metabalic pathway 1&%‘( ithvthoseQn
plants, goats and the environment. The document M- 539%32-01-1 als "\5 cludes a ta@@ of @gnk&@m
metabolites identified in the different compartments and their quant&l@tlve occurr%@e. Q ©© N

% Q &' g % @) &@
CAT1 Fate and behaviour in soil Q} @ Q \© 9 @@

Deltamethrin is well degraded in aerobic soi%@ the@al d@ada&a;% pr ct @ (36‘V\ 70% at day
64 to 90 depending on '*C-label) and the s bstang?s nogs @pec@ to a€dumula @all
mineralization, indicating a complete d% datigni’ of the mg actable resifiiies
ranged from 18 to 48% of the total radighctivit pph Th b un s1du&§ are ly associa 1th
the humin and fulvin acid fractions o umu%&and a@part h1s us@u § idues©onsists
of bound degradation products. D thyin i s@l issgpnicr SS a@ the main
degradation pathway in soil can @ de rlbed st $ fol@wed oxi on Q ing to the
formation of Br,CA (AE F108365; cis) and A was identified at
levels >10%, at a max1murr§j‘@ 23%%f a ed ra oactl%ty N& th etabo 1ites &ceeded 10% of
apphed radioactivity althou th%metalgﬁ n@amd@as de%cte@t >5%@8n at@fast 2 consecutive
occasions. N @

A minor route of transformat which wa§§se a} 0n@§n sgme of t so1§gradation studies, is
the oxidation of ﬂ@ntrl@ groffp of deltamethrin w\rﬁ%sultm@ in 1tam cthrin-amide (D-CONH,,
AE 0035077), follgg#d by furthefypxidation to delta @mn-@rboxyhc ac d -COOH, AE 0035100),
which was also ra@ldly\d@rad@lbby ester cleﬁsgage Q datl and nertlon to COs..

Deltamethrin g Xte@ely @gradém @m %ﬁn%@blc cg§1ho§{s as well. However, degradation
is somewhat retardé@in cdﬁapan@n w1§ aerobic tion Tsag ges from 32 to 105 days, n=5).

@

The prme@@l degradatisg pat ana@ob ond s flie same as observed under aerobic
conditg@ Since degééatio i 10 d down thg'ma te BroCA was found at a maximum
f

level of 52 % of thggdloagﬁwty agphe da&ﬂ&‘) %\

Photolysis will 1@} mg@can ont&bute @the de@rada@n of deltamethrin in soil since extensive
transformation,was rvedlso 0&01 to induced R/S epimerisation forming the
alpha-R-isonger of dﬁe@n an&este& eava gto mPBacid and cis-Br,CA, respectlvely, was
observed. Jhe trans-Br, WES fornied asgg”mingy metabolite by photo induced opening of the
cyclopr e ring of C@Brz@and @bseag,nt recombination to the trans-isomer.

The kinetics evalua?@n of the la ator@ate @i@%gradatlon studies resulted in overall best fit trigger
DTsg,values of 5.3 59 § aysfor delfamethiin. The DTso values normalised to 20 °C and pF2 were
calculated to r: between andz231 days, and modelling endpoint geometric mean DTsy of 54.8
days for deltamethri § &

Both rnajm@ll m%t%oh of dgT‘fam in, Br,CA and mPBacid, degrade very rapidly in soil. The
DTso valygs of A @nal@ to 20°C and pF2 were calculated to range between 3.2 to 16.8 days,
(geometgic m of 5.0 d that of mPBacid ranged from 6.9 to 9 hours (geometric mean of 7.5
hourg);>onl Q’Ior@taii& or the route and rates of degradation of deltamethrin and its major
deggatlo@g rodu@s in @1 are given in section CA 7.1.1 and section CA 7.1.2, respectively.

Field dissipation studies conducted in Minnesota (US) and at four sites in Germany confirmed that
Deltamethrin shows a relatively fast to moderate dissipation from soil under field conditions with field
DTso ranging from 8 to 28 days (SFO, n = 5) and DTy between 25 and 94 days, even after multiple
application of exaggerated doses. Deltamethrin residues were mainly confined to the upper 15 cm of
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soil. Br,CA was not detected above the limit of quantification (LOQ = 0.01 mg/kg soil) under field
conditions. D

Deltamethrin and its major degradation products are strongly to weakly adsorbed in soil, mo &b Ndetail§y
for the adsorption and desorption in soil of deltamethrin and its major degrada@ products at@gwa@il
section CA 7.1.3.1. 73 \
o S § BS @@
CAT7.1.1 Route of degradation in soil

The route of degradation of deltamethrin in soil has b&n investiga éz in a com ser&@of
laboratory studies using different soils and radio- 1abels§(e g. vinyl-, i dlmethyl an&©
phenoxy- “C-label). The proposed degradation paty in soil is§lown 1p Flg& 7. 1 1

Deltamethrin is well degraded in aerobic soil to@ final degradation @oduct%O % - %
64 to 90 depending on *C-label) and the subsgnce isgpot ex@ed@ acc Kilate G soﬂiﬁﬁ paral 1 to
mineralization, indicating a complete degra@tion &f th 01@ gcxtr ble residu, (NER)
ranged from 18 to 48% of the total radloac%ny applied. @he bodud residues mam@ ass %

the humin and fulvin acid fractions of hyfrus, % th \J or pagt of hun@s bound residues ¢ 1sts
of bound degradation products. Degradation of elta@kthm&n s0il3s a mic @roc and main
degradation pathway in soil can be @gscribe by er c‘k@vag llo ng to the
formation of Br,CA (AE F108565 cis) 4fd mPBacid ?F%E 903@ Onl \ErzC @ntlﬁed at
levels >10%, at a maximum of 23%, oi%appl radi t1V1 0 9 @abo excé@ded 10% of
applied radioactivity althoug m&%%bohte Bagid w& 0- at >5% o@t le&t 2 consecutive
occasions. &,

A minor route of transfor@ation,&hmh@as rved @ily in somé@ th %oﬂ de@adatlon studies, is
the oxidation of the ffitrile group §P de resylting i del&eth amide (D-CONH,,
AE 0035077), followed, by fufth %r oéalatioriQo del@metl‘g@-ca xyli¢ acid (DS€OOH, AE 0035100),

which was also rapidly degraded @%éster@eav@ oXi gﬂon and mir@ralization to CO».

Deltamethrin is nsiv@%/ de%sa ed iivsoil wpder a@%mb %}ons \QQ, ell. However, degradation
is somewhat reé?ded iycomparisontyith a@blc dégradation (D3 ranges from 32 to 105 days, n=5).
The principal@egr ion, hway@nde&anaer@?[c conditionsis thezgame as observed under aerobic
conditions. @§1nce degradatlon 1s%low do \the nfam metaboliggBroCA was found at day 59 at a
max1mL@level of 52‘V a@ﬁy apphec@Lev f other metabolites found in the anaerobic
soil stfdhids (D- COQI-@mPB d, mP lcgh‘ml D@ONH% W@&Qluch lower (maximum 4%).

Photolysis will n@lgmf%antl Qontrihute t@’le d@ad ion of deltamethrin in soil since extensive
transformation Was ohseyved nz%ie da‘:ﬁi congrol. Plasto induced R/S epimerisation forming the
alpha-R-isomegyof delfamet ar;d@&ter cledvagedeadin@to mPBacid and cis-BroCA, respectively, was
observed. T@ns—Br@@A @ or myetabolite by photo induced opening of the
cyclopr@e ring of ClS— I'zC d sgbs queért rec&@bma‘uon to the trans-isomer.

The maXimum occy ces o@de adatlog rod@ in percentage of applied radioactivity [% AR] are
givermas means of«:@g (se%‘ ab @ 1.1~}). Normal written values were taken from the List of
En(%mnts (SANCO/ 65 /9@}ﬁnal er 2002). The underlined figures are not new and were
part of the EU @onograph alre , but had not been listed in the above-mentioned List of
Endpoints. % EUL qulrMents@o address metabolites >5% on two sequential sampling dates,

the mPBa& is newly a sse@s a m@jor soil degradation product in this Supplemental Dossier.

<
§§9 @§@®§
@ & <

&
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Table 7.1.1- 1: Summary of maximum occurrences in soil of major deltamethrin
degradation products derived from laboratory studies éf
(AR = percentage of applied radioactivity) N @§
Compound Aerobic Soil | Anaerobic Soil Z§%lysis @® S
[% AR] [% AR] Yo AR] LS
Br,CA (AE F108565; cis) 23.0 52 54\(dark control@& §\ &)
mPBacid (AE F109036) 5.6 (43 {ﬁ_l (ina pre—;:é?l’) S é\”
Carbon dioxide 70 X 71 @@ 9 (dark cq@ﬁ%ls) N v\g@ @
Non-extractable residues 48 o 28 &Q B Q § C&©
AN Q % Y ) &@
& <~ @ VR 9O o @
YN @ 6\ 7, §

Figure 7.1.1- 1: Proposed degradatioéath\ﬁjof@a,}gg rig@’ soi@aj({ et%olites
@

tfin

c vt X ) <
are highlighted in bold w 2) @ Q Q
.. 5\\ SIS @j§@
Br 3A ° g @ s § ) N
B4 £ Sx
. O S} @@NC @Q a-R¥somer
Deltamethrin % éﬁDeltamethrin
§§3 ®@ @ OH
o .50 @ Q
%o M Ry o
Q é\\o NC&\ 4‘OH-Deltamethrin
@ @ Degradation
H,C Q
X Y
X o) /©
Br @ [OT§H %@Br)\' g(ogzl_'@\()
Br CA- o
(Cisz) &Q\ /\X/ @Q "N eltamethrin-amide
\ 0\3 K \L
£2) %{ ol \ HC, CH,
@trans@QZC )Br\ A @
@ © B N (0 H 0
(\)o
@é\ .9 "o b.coon
Q\ (Deltamqthrin-
\y\’ Degradagﬁélﬁ\//%% ;2?3)()XYIIC
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CA 7.1.1.1 Aerobic degradation

The route of degradation of deltamethrin in soil under aerobic conditions in the laboratory was evafydted @6
during the Annex I inclusion (compare EU Monograph Annex B7) and was acgepted by the peati’
Commission (SANCO/6504/V1/99-final, 17 October 2002). The following fo@f Six studi&@nclu@ji

in the Baseline Dossier were regarded as relevant during the Annex I inclusidiz

s @ &

Author(s) Décument $
%13@9 LY |

149330-00:1 |O

M14954£01-1, Y
O
\M-O@g@s-mé@
§ °\

3 (o
No additional studies are submitted Wlthlﬂ%hls S@pl Qtal Dassie g th@deltan@txhn@new@of
approval. The degradation product mPB iﬁd (@*109& )is @’wly &a%ressé@ as migjor soil gr@tlon
product in this Supplemental Dos&%tca seeit w&@fom&% ab&@ the mw i tlﬁc@n triggers in
aerobic soil degradation studies (see)able’Z,I.1- 1§ @ @

A summary of the route of de@datlon@f deﬁ“am%hrm 1@011 1ve@% se@aon@é 7.1.1 and

Figure 7.1.1- 1. 9 @ @
@ .5 & &
@ & @Q . SIS
CA 7.1.1.2 Anaerob(% degédatl@ @ o\@

v
The route of degradationf de methrln in ¢ nd@%na ic Coﬁltloﬁﬁl tl@ark in the laboratory
n

was evaluated duri theﬁ§ 1nclu 0 wa§ acc ed dy theFaropean Commission
(SANCO/6504/V § inal 02). two 6F thre® studies included in the
Baseline Dossier Were cqy 1der an&lurmg@ An@gx I inclusio

@ \ & o & NS @ @

m§ ¥ear | Document No.
%@7991 M-136665-01-1

Q711980 | M-149538-01-1

SN
No additional stédies @suﬁed h1n this S@lem@l Dossier for the deltamethrin renewal of
t

hegptite oﬁegra®10n eltafgethrin in soil is given in section CA 7.1.1 and

approval. A m@ma@

SN

Figure 7. 1 159, ©© @\ é\\g @ @@

& . T
CA7.I.L3  Soilphotalysis S O

D A
ThNoute of degrta%atl d‘@{tametl@n i il under photolytic conditions in the laboratory was
evaluated duri the An ingjusion_and was accepted by the European Commission
(SANCO/6504/V1/99final, 49 Oc Sber 20@) The following one of two studies included in the Baseline
Dossier Wa@nmd&ed aﬁvant du & the Annex I inclusion:
@ o Cy &)
& S Author( S Year | Document No.
{*’ @@ 1991 M-136671-01-1
Y 9

No addi€ional studies are submitted within this Supplemental Dossier for the deltamethrin renewal of
approval. A summary of the route of degradation of deltamethrin in soil is given in section CA 7.1.1 and
Figure 7.1.1- 1.
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CA7.1.2

Deltamethrin was degraded in soil under aerobic and anaerobic conditions in the laboratory (see s«&on @6

CA 7.1.1 before), as well as under field conditions. The kinetic models and DTsy values igsoil oft?

deltamethrin and its major degradation products used for modelling purpose and{gfgger evaluatfon (b@E

fit) as well as the formation fractions in soil for major degradation pro@iicts are sum arlze

sections CA 7.1.2.1 and CA 7.1.2.2. K\ ©® @ @

> S

Modelling input values for the calculation of predi@ environm@al concent@ionséﬂPECs@Qof

deltamethrin and its major degradation products in soil (PECsoi), gro@ater (PEC, P and $yifacgwater é

(PECsw) were derived from studies and kinetic evaluatipns (acc. to E S kmen@?O% su rlz

in sections CA 7.1.1, CA7.1.2 and CA 7.2, and a Q bmitted witk th@Sup@men&l Dossi for@e
T

The DTso values and maximum occurrencé‘%/ for 1on£‘>act1c&s 1n aquat% sy, tems of

deltamethrin and its major degradation pr ducts used as?bdel@ 1np@f Valée for @e cal tlo&o’f

Rate of degradation in soil

®

deltamethrin renewal of approval.

PECs are summarized in Table 7.1.2- 1 a& ab]g @ % @ %
Table 7.1.2- 1: DTS5 values akx t- n%& ces m sml t and 1@
major degr& tlor%rod sed as I%) elll np or c@ulatlon
Of PECsml Q @ 6 ® & k@)
Modelling Input Par:@neter" | ,Endpon@ Co@men@% N m
K @ delthmethriy S, @ n
DTs in soil [days] @1 & laboratory, n%ﬂnahéﬁwo@ase
maximum oce@rence@%oﬂ [%] 0100 |wotst casg\ )
>0 S BACA (@?Flo&és gy O &

DTs in @}1 [day§) :\\VJ)) B 16.8 . labo@ory, pdrmaliséd, worst case
maxg@% occ@rencfe\m soﬂ/y&] Q@ 23 ‘Q& lg\orator@erobf&soﬂ, worst case

© 6@: % m?BagidF@AE @JJ9036® @
Q(?so in soil [dags] (\fz\%/ J(@ @38 1a1gg@&ory ®Fmalised, worst case
‘maximum oc@\f)renc@ soil [%‘] ~ D 6@ léhoratgr@aeroblc soil, worst case

S SRS S
§ A SN é& 5
2 & @7% IS
o N .o S & @
QOO O N O D
Yo K &2
N § £ 0
& N R N
N % > @ >
S v &@\ o O
@%
s A &S R
&7 4 <
& & o ©§’
Ol
(SN
$ & e s
¢ &

' FOCUS kinetics (2006): “Guidance Document on Estimating Persistence and Degradation Kinetics from
Environmental Fate Studies on Pesticides in EU Registration”, Report of the FOCUS Work Group on
Degradation Kinetics, EC Document Reference Sanco/10058/2005 version 2.0, 434 pp.
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Table 7.1.2- 2: DTso values and formation fraction / maximum occurrences in soil of
deltamethrin and its major degradation products used as modelling 1n@4t @
values for calculation of PEC,y
Modelling Input Parameter | Endpoint | Comment @® @ @
deltamethrin v & N
DTs, in soil | i Sob fR %
50 in soil [days] 54.8 geometric mean, laboratory, normalised & ¢
Br:CA (AE F10856% cis) oy I~ ol @
DTs in soil [days] 5.0 . |geometric m@glaboratory&n‘fmal@y é é
FF deltamethrin — Br,CA in soil 1.0 D worst caseg@sumptlon < S o ((j)@
mPBaci%@\ﬁf F109036). o Q O o @
DT5 in soil [days] 031 o ogeor@;é@c meal, lalgp@foryp\ rmaelgs\:%d S
FF deltamethrin — mPBacid in soil S 1.0, @ arj@gi;?meti%%an ﬁ@ X  a
FF: formation fraction %% \@' \@ @Q % @@ O @' §@\\'
SN A AN R S
@ N 9SO o o &9
SIS
CA 7.1.2.1  Laboratory studi@ %% NS @’ @@ @@ §’ %@)
CA7.1.2.1.1 Aerobic degrada@)n ofsthe aégive s@stan@) Q (O
@ 3§ S

The rate of degradation of desg?methrm in 3Qil under aeroblc () @tlon@l th aborat@f was evaluated
during the Annex I inclusign (co Mo raph@nnex 7) @ was.accepfed by the European
Commission (SANCO/65804/VE99- ﬁneﬁ? 17 @0& Q OOZ})@@]G fo\zﬁowug%% ouréﬁix studies included
in the Baseline Dossiex were f@garde@as rel&ant g Ayt 1ngt Anftex 11 clusmn

S S S

o < @ %
Author(s) . @{ ear | Document No.

1991 | M-136659-01-1
1979 | M-149530-01-1
1979 | M-149541-01-1

1978 | M-063775-01-1

S
No additional “rgﬁ of % ad@ stw@y for the act@@ su%@a@lce is submitted within this Supplemental

Dossier for t &Zdelt

rlr@enev&a Fof ap@oval\

However, dated kmetlc@al \ns ﬁadat@n behaviour of deltamethrin in soil under aerobic
conditio @ the dark ﬁ@the éﬁato@ hayébeen performed according to FOCUS kinetics (2006) ! to
derive kinetic para rs suitable £Qr modeg ing plrpose and environmental risk assessment (see Error!
Reference sourcehot fom% 2,0@’ re o~ M@ZOSS -01-1, below).

A summary of the degr@’aﬂor@ate %@ethrm and its major degradation products in soil in the
laboratory is %@én 1%’l;able 2 d TQ e 7.1.2- 2 before.

é@Q@@ 2 @
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Report: KCA 7.1.2.1.1 /10; || G 2013 &

Title: Deltamethrin: Kinetic Modelling Evaluation of Data from Aerobic Soil ‘\ >
Degradation Studies to Derive Trigger and Modelling Endpaiyts )
ReportNo:  VC/11/026A ~ & N
Document No: M-462053-01-1 @
Guidelines: - EU Council Directive 91/414/EEC, as amended by Qﬁ%lrmsswn D1@ct1ve@
95/36/EC of July 1995, Section 5, P §ifit 7 and Co@mlssmn Re%@ 1on§EC) I\§
1107/2009 of 21 October 2009; %y
- FOCUS kinetics (2006) ! S & <7 Q &
. . @ S Q) d
GLP: No (modelling calculation) S R YRS © &
> @ © @
EXECUTIVE SUMMARY “ o Q} O\@ @’ 6\ @ Q@
N %Q %
A kinetics evaluation of the relevant aerob'cc?oil radafion st@es w@a the 1@’% ‘%@met rm
has been conducted using the compute inQUI2 ﬁc rdl%, u
[FOCUS, 2006] V. The trigger and modelling eﬁdpm Tso ed{or de et in can
in environmental exposure assessmexnts aloﬂg\mt ‘t%he médellin mPB@1d and
Br,CA metabolites. However, the @ted etl@i sults for b&t he abol§ mm@zed later,

1.e. in the relevant section CA 7. 1«@ 2. o

The resulting DTso values a aximuim occ@ence@gn s @bf ‘4‘3 methm an@@s nfagor degradation
products used as modelling #gput yalues @he alcula@gn of Q Qte@env nmental concentrations
in s0il (PECsoi) are summggized i@ Tabley.1.2:@, those™for predlct@nv @nmen@ concentrations in
groundwater (PECgw) iinI ablg 12-5 @% S %, @

X N © 6 °\© N &% o @
L METHODS & T & o & & © o <
Laboratory degradgtion @%a foMQtarﬁeﬁrim%nd t g%eta @%es es ns CA 7.1.1 and CA 7.1.2)
were evaluated@ams e FOCUS I@letlc@owclﬁg‘ts fi rt ed ination of parent trigger/modelling
and metabolite modetlin @dpm@s The che@?f'cal andg@ames of deltamethrin and the
metaboliteggnPBacid and Br.CApare %own@wectl® 2 %grepoThe used data on degradation of

deltame@m are showr@i th low ables S @
o,

S

Q\ N é\ﬁ . S &,\ & S

N S >
YO IS
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Table 7.1.2.1.1- 1:  Soil degradation study information - deltamethrin
& @%
. Temp. Moisture Texture .
Soil Label Rate °C) content (USDA) Refere Qy
Dubbs Methylene High 25 75% 1/3 bar Sandy loam & &w ©®
Dubbs Methylene | Exag’d 25 75% 1/3 bar Sandy loam °
Dubbs Vinyl High 25 75% 1/3 bar |  Sandy loam\ N
Dubbs Vinyl Exag’d 25 75% 1/3 ba, | Sandy logia
Hagerstown | Methylene High 25 75% 1/3 W Silty clg@am
Hagerstown | Methylene | Exag’d 25 75% 1/3 bar | Silty q@loam
Hagerstown Vinyl High 25 75%@ bar Silty&ﬁy loam
Hagerstown Vinyl Exag’d 25 75%\/3 bar | Siltyclaydgam
Dubbs Cyano High 10 5% 1/3 bar | sSandy @am
Dubbs Cyano High 25 75% 143sbar [\Y SandyMoam “O°
Dubbs Vinyl High 10 @)°75%@3 baps] Sahdy loagy
Dubbs Vinyl High 25 75%1/3 bar’ | Spndy 19ain
Dubbs Cyano Normal 25,0 | “75% 1/3bar s SandyNoam A
i ) © S &
Dubbs Cyano High 525 [95% By bar 4 Sapdy loarh, Q %
Dubbs Phenoxy | Normal [Q 25, % 75%\/3 hai Sandy loayt < O
Dubbs Phenoxy High PP 2%> | 75%1/3 gt Sindytorm ) *
Mempbhis Cyano | Norm&b| 25 [.75% l&bar | Silidpam O ) M-149541-01-1
Memphis Cyano High 75 715% 43 bargy? St loamdy ©©
Memphis Phenoxy | N@mal | 25 [ 75%9/3 bds, it logm é
Memphis Phenoxy | “Hight 28" | 8% 1/3par | K Siltdeam &
Casa Grand Benzyl & Highd | 23 % 1/3 bar Sagdy loamey y\?J [ ]
Casa Grand Gem High 35 V75%3 bary” Sandy logln | SO M-136659-01-1
Dollendorf 2 S 2 20 V] F2- cClay lpam - \\@_7
Hofchen ) MRSV IR RS Silt leam &S [2011]
Q Y
’ § o \K@ N Q 4 & E%@ M-413119-01-1
Wurmweise | ¢, - ©\ & 20 & &[\}F2 N y l% (refer to MCA
J@ S la & D @%x N S - 7.1.2.1.2/02)
. o 559
Wurmwiel% G@@n @-Cf@ 17\%0 § M C@@ Sai ¢ loam
©) §5% I
A)@ Gemy)~ | & QZ%% _ Siwhcs | . Epamy sand [2013]
Y O =, 5 M-455519-01-1
Hofchen m @§ ‘20 @y ﬁ Silt loam (refer to MCA
e R MWHC 7.1.2.1.2/01
2 Q» S (;@20\ @5%«@@ . )
Dollendorf (@, Ge - oam
ol (RN Sl BT
9o K & @
) O @% y %
@7 2 Q @ N
Q> % NS @
N v SO F Qe
v o @ &©
N N
2 A N
R
@ < QO & ©@
Wkl
S
N @@ N o
@ & v o
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Table 7.1.2.1.1- 2:

Deltamethrin residue data for study by ||| EEEGzGzGzE1973, M-063775-01-

1 @ @@
Time Methylene (benzyl)-label Vinyl-@)el D v
High rate Exaggerated rate High rate N Exaggeratéd rate @®
(days) (% AR) (% AR) (% AR) - (PAR) S
Soil Dubbs . O N
0 92.52 91.20 (p 101542 DITERT &
4 52.95 60.85 X 62. < 7@ T
8 37.15 4761 4 %@ @8 ISERS
16 26.38 3237 @ 42 o .21©© é}
32 17.22 19.65 =) 70¢, Q& & 20807 &
64 10.57 113 N 13,79 \@ 1256 @@
Soil Hagerstown @° @6@3 %\ %@’ 6 o\% %,
0 88.92 9&9 @ | = 6%5.69 > @Q 90.9
4 59.25 63.08 2 |9 1208 66, g °
¥ |© R Q
8 41.62 46,57 5 44% S 5 @
16 30.34 S2955 oy« @g o éﬁ +30.11 §
32 22.53 Q@ 195 o7 | T 0324 5 & 279,340
64 14.49 Q 182 & 1O @336 LU 655
% AR = % of applied radioactivity@ Q &@ @@ @@ @@@ &©© % @)@ o\‘”\a
Table 7.1.2.1.1- 3: Deltam@fbrin fesiduedata for studic by 9, N1¥149530-01-1
% (& © @§ @ N ;\\ 2 9 &
- ’Time © ¢ Ganoclabel o Ainyllibel S
(i%?%) o | © (O/o@&ﬁ)of & (RAR) O
g%}'@il Dubbs, i atigm, températurg10°C > Q) &
R S NG X of & 96X
O N A D 86,5 NI R 918
o O a8 © w3 § 83’5
D & 8 O &
> 16 2. S P (&
% 322 A O 5507 72.8
. L @ @
& G & Sl 414
AN . @il])@ \ ig\cﬁubati@%mp{ture 2%0C "
NOE SIS ORI G
S 0 CELESEEES 96.3
% @ AP S 74.1
@ O @}} O |l @4 @ 63.7
Q O Q16> 3337y 50.7
O 3 S 2)
AN S A & 251 38.8
@7 . @ & .92 13.9
\% @A) Aé%: %Oo%pliedQ @@ioa%{l
¥ & Q
e . & & Q
N "
@Q < 9 ©@
S &
O Q
< @ N
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Table 7.1.2.1.1- 4: Deltamethrin residue data for study by ||| EEGz1979, M-149541-01

1 O @ (§©
Time Cyano-label Pher@(y—label @@) @
Normal rate High rate Normal rategs Higﬁratg N
(days) (% AR) (% AR) (% AR) @ AR %
Soil Dubbs w ) NS
0 93.8 %38 O & 220 G
4 75.6 79 X 6 @ §77.8v\9 &
8 58.7 68.7 < (O545 Q76 ~
16 4338 49.59 Q 38 O 5 @
32 27.7 37 @%7 Q & @%0.7 >
64 19.9 2% D 24 g D L B3
128 15.6 «J52 ©&° N ST &S 173
Soil Memphis o9 & o §@’ A G N
0 91.6 Q) 0E G R8I & O B8 gy
4 78.8 NN SIS IR 78.
8 70.1 @ °®4.2 @ 9 Q639> & é\a 6$
16 5550 R (Snad O & s &L &5
32 207 <7 @ BS N | 3 S $ %@60
64 51 Q ¢ &2 > § X3S 7 w206
128 129, s 3.8$ ad? A 1580 O 172
% AR = % of applied radioactivity&Q > S @ &) ~ O

N O OS o S . %
Table 7.1.2.1.1- 5: RQ%@ue dga f(ﬁ@%he §@dy Qy Errech Ref@ce@rc&%t found. 1991, M-
136659:01-1 S ¢ o RS

% @ 6 9, é o\

@a\ @ @g& g & @\ S«

&, Ben labely @ em-label

@)@Re i&ate 1 &\ e R%\Ficate 2\© é@ R@%icaté@@ Replicate 2

Time | O De@thr’ S e@’methg’% I tamethtin Deltamethrin

S ® o k¢ s & &%

(days)©p (%AR) P S (%R Y| g @&AR) (%AR)

Soii@®asa Grand O X N SRS

%> - H6 O © coaedd P 850 97.23
1 QWi & O 9@& & 7 9431 95.50
3 @@Q 7%4 @ o> % 89 S 84.30 86.57
7 £3.63 O @@' 07.878 § 79.20 81.08
14 (D 30330 ©49.80° 48.45 54.20
0 [© 33 A W D

¥ S K& W S 31.94 35.42

59, S1S @%’ AN 19.35 20.83
969 904 Q L5108 12.30 1139
120 U580 oy @ 56 9.47 9.82
81 g . QW 6.66 8.99

% AR = % of applied radioactivity ~ @
et o
Modelling g@tegy\ﬁor da@processing, &
ime_zero when r@abo@s are detected, the concentration was set to 0 and their detected
a ,\\’lg) added togdicentration of parent. Values reported as <LOQ were set to %2 LOQ for
A~ - . o
the ﬁ@éﬁ?occnce@%ﬂ subséquent <LOQ values not used in the kinetics.

Op 'mis,a\j‘@n model:

The s@f)ling times and residue data (Table 7.1.2.1.1- 1 to Table 7.1.2.1.1- 5) were entered into
KinGUI2 (compare Figure 1 and Figure 2 and section 4.2 of report) and optimisations carried out for
deltamethrin (and the metabolites mPBacid and Br,CA, see later) in a stepwise procedure according to
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FOCUS Kinetics guidance for the determination of trigger and modelling endpoints (FOCUS, 2006;
Flowcharts 7-1, 7-2, 8-5 and 8-6). Equations 1-4 describe the SFO, FOMC, DFOP and HS ki

models used. The kinetic evaluations and the statistical calculations were conducted with KinGUL (v2.0 N
using iteratively re-weighted least-squares (IRLS) optimisation (for details on O@IHISMIOH sta@cs &e

section 4.3 of report). @JQ SR

S @
II. RESULTS %% %@2

Table 7.1.2.1.1- 6 to Table 7.1.2.1.1- 9 summarise the eptimised SFC@OMC DF an m&l
parameters. The detailed KinGUI2 output files are shcgvn in Append@ 1 of the re@art

For the determination of trigger endpoints, the SFOFOMC and %P model f&@Tableg 2@9} 6 @
Table 7.1.2.1.1- 8) were evaluated according to FidawcChart 7-1 06)@ ord®o d rmln@%e
best-fit kinetic (Table 7.1.2.1.1- 10). For a numbef of soﬂs 1net‘ms was@detet@med ta.be th@est—

©

fit kinetic by expert judgement (case-by- case@ecm

For the determination of modelling endppints, t @ DF& and/(@ls

evaluated in order to determine the bes T% kingt 1 @rdlng Fl

(FOCUS, 2006). Two trials resulted i 1n seLeEﬁon o s@cce ble fits To elling ﬁals
were within the experimental DT90, he m&iel end@mt D50 Wa vedés th st ﬁt@iphasw
kinetic DT9o/3.32 (two soils FOM 01ls ) Tﬂgﬂe m 0@y {bials ﬁe the gglection of

the modelling endpoint DTso base@)n tl% or H se egr 1on T ble 7.1.2.1.1-
12 shows the calculated FOCU@}OI’I‘% n fa ctor@ 1& 11 An overall
ays

geometric mean normalised {@0°C and p%)) rnode ng éhdpm Ts@)f 54 calculated for

deltamethrin (Table 7.1.2. 1@;\’1 l)ég §) & Q @
Table 7.1.2.1.1- 6: oﬁlm@g SFQ kln@§n el pa et@&s for d‘ﬁtam@m
» @1 A
t-test
Soil ﬁel & Q@ &ne% &error @ Visual fit
days ays -
N (@) @ 9.0 )
Dubbs & Me@ene%QExag%) %Fo S 1.6 3 @.7 0.006731 Poor

Dubbs @ Methylepe @1 A SFOR) 7.9 @63 @,}16 7 0.016958 Poor
Dl@ Vm@% ﬁag SFO ©@>9 C3298 131 0.008436 Poor
. X

Dubbs Viay o igh @0 oS 8% 28k 154 0014121 Poor
Hagerstown ylene ﬁd ‘S SFOgy 348 121 0.006708 Poor
Hagerstown @ethy S@? Q& 7 @ 8.9 15.8 0.027242 Poor
Hagerstoané@ Vi @l &xa 9 ©11 4 37.9 7.2 0.000732 Good
Hagersto& mel @ @h @Fo 2} 9@ 29.9 128 0.006150  Acceptable

Dub Cyar% $p°C @ 131 3.5 0.000171 Good

Dubbs QZS & @3 6 453 7.9 0.00149 Acceptable

Bubbs %nyl S 1{@’ Q@FO@ 59.3 197 38  0.000857 Good

Dubbs & Vinyl @ @SOC @ 22.3 74.0 7.5 0.00182 Acceptable

Dubbs &~ Cyano i ﬁ@ sfo 276 91.8 100  0.00369  Acceptable

Dubbs @ &gano Normal GFO 19.5 64.9 13.4 0.00948 Poor

Dubbg: Phenoxy®  Hieh 257 854 116 0.00662 Poor

Du"@ Q@Phe Xy @ormal SFO 23.5 78.1 15.1 0.023765 Poor

M phlS O no, v High SFO 23.0 76.3 9.8 0.00215 Poor

Sphise,

mp@ yano§ Normal SFO 322 107 6.6 0.00043 Acceptable
Me 1S Phenoxy High SFO 27.0 89.8 9.7 0.00272 Poor
Memphis Phenoxy Normal SFO 24.5 81.3 11.2 0.00477 Poor

Casa Grand Benzyl High SFO 19.0 63.2 6.6 1.12e-11 Acceptable
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8.35¢-09 Poor

SFO 22.9 76.2 9.2

Gem High

Casa Grand

ye) 7
&\@ S (@)
8§, Yy 4 4
&x \@@ \@@ &@@@ @& P §©
‘ V4
o /e & &
@@ @@Q &\ @N\ 2 %\
Y05 Yo o Y, o
b Py, A @@@ $,
e ORI NN
) L
%% . @%@@ @\%@ @@ \@% @@
9 S %) S Y
@, Y, a4, D n, o S
©,, B 0, Dy AN
v % 2 P 9 /
\@@ Qx@ g 7 K@@ §© @\%
O %99 &\@ Oy @©\ R @@% @@@
do . Sy Lo %@\ @o\ &@@ P fo Dy
T, o W, © Wy, e, U 4y Yy
%% 7, " S g\@§ 7 Vg e ey @@
O y © \\ ’ o 4, : 0 %
(o) 7 & S S S)
o do s 70 n. 20, e 7
g Su,. "y, Y, e,
W T o, N, g 0 Py P,
’ &@ \RQ&\ @@\ %Q@ @\ %% @%
Up, & g 2 e Ty, e
@@ R @@ @ﬂ\@&\ @\V@@
Yy T J9,
% % 5 Ya,, ©
v
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Table 7.1.2.1.1-7:  Optimised FOMC kinetic model parameters for deltamethrin

. — O
DTso DTo9o Chi’ t-test ) @{/ «§
Soil Label Info Kinetic (days)  (days) error @() Vis@ fit
R ORI N

Dubbs Methylene Exag’d FOMC 8.4 84.9 1.0 o @Exc t

Dubbs Methylene ~ High ~ FOMC 53 783 12 - O Excellent 2

Dubbs Vinyl  Exag’d  FOMC 7'7V® 70.4 - Extellenfs @

Dubbs Vinyl High FOMC 6.0 78.2 @.3 -@ xcellgat S
Hagerstown  Methylene Exag’d FOMC @ 759 & 1.9 é\g Q Excéllent &
Hagerstown  Methylene High FOMC .6 132 zy° @ - N Excellen&,
Hagerstown Vinyl Exag’d F OMC 9.8 %7 \@.3 @ _6\ @@(ceﬁ@
Hagerstown Vinyl High FO Q Y4\9%’4.9 g% 4.7@)& I \Veer%bod

Dubbs Cyano 10°C 341 O 11@@ Y 0. S good

Dubbs Cyano 25°C c\@ju& @7 A4 ©© - ry

Dubbs Vinyl 10°C GSFOMS 1«74 & 48 & s Very®od

Dubbs Vinyl 2SOC©Q FQMC @7.3@ 13@ <) @ § Géod

Dubbs Cyano H§ FOMC " 19.8% 2 @Q - %@cellent

Dubbs Cyano al GFOM©& 6 &© 3 8©© O "SVery good

LR @ Q

Dubbs Phenoxy @4 gh ~ FO i &, 22%@ 3.9 @ - é& Very good

Dubbs Phenoxy %NorQal Ce 13 % 29] o\%} & - Excellent
Memphis Cyang 9 High @ Q{\@ 7.6 153 § 4.7@ \:7\-7@ Very good
Memphis Cyano\ rma ‘u‘ 6 2 § 19 0.5 §- Excellent
Memphis Phe@ y @ 0;@ 203 ©; é\ - Very good
Memphis oxy& N @06 4.1 @ - Very good
Casa Grand %en ?Ilgh F MC 5.8 @%5.9@& AN - Excellent

S <
Casa Grand 1O q@ A~ Highd  FOMC « >19.0, 1S 63 ; Excellent
M S S
S A Y R
N S SN

N N
5 & & & .=~ o
o NS s & o
N
S\ L 4+ 9 @
@’ 2 S @ o
°\ Q ®\
Q N S0
N %@Q@’Q@@
S @ﬂ&@\ O
@%
&%“ﬁ@@
&§§©%©@
&¢ls
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Table 7.1.2.1.1- 8:  Optimised DFOP Kinetic model parameters for deltamethrin
i2 S @6
Soil Label Info Kinetic DTs DT error ko t-test Vi@l fit K
(days) ~(days) &) @
%) & )
Dubbs Methylene  Exag’d DFOP 8.3 71.0 2.2 %.02523 XC t
Dubbs Methylene High DFOP 53 67.7 14@%% 0.00773, S Exégllent y\g@
Dubbs Vinyl  Exag’d DFoP 75 D863 4 0156 @elle§ @
Dubbs Vinyl High DFOP 6.0 X 82.6 Q%& 0.03@? §xce t o
Hagerstown  Methylene Exag’d DFOP @’ 80.0 & 05 0.@32 Q Exdellent é&
Hagerstown  Methylene High DFOP .3 102 Q 1@%° @128@ Excellend,
Hagerstown Vinyl Exag’d DFOP 9.7 5 \@5 @ 0.0 %@@xcek}@@
Hagerstown Vinyl High DF <) % 5.5 % 0.35090 °S Very good
Dubbs Cyano 10°C DFO ‘&3@ @ 13 @ 4@ 0@323 °
Dubbs C 25°C PO @ Q S0
yano DFOP o 11 5N %0 .8 22264
Dubbs Vinyl 10°C DFOPS 5033 S48 o@m
Dubbs Vinyl 25°C Q Dg\%P 8 \8s. 7@9 3.2y £0ss Very good
Dubbs Cyano 2O o 19 3% @ 0024 « Bcellent
Dubbs Cyano Nogl g) § ©l.8©@ 0.04306 " Excellent
Dubbs Phenoxy “~ DFO 372 Q 1.7 @136%& Excellent
Dubbs Phenoxy %Nom& P 8@, 19Q é@ €0.01213 Excellent
Memphis Cyano © H@l %FO 1&9 188 &0@ 0.28730 Excellent
Memphis Cyano\ @rma@ DF, .0 @QIS 0.8 089 Excellent
Memphis PhemoXy @ Higlht, DFOP @@0 5 520 7 929731  Excellent
Memphis P@oxy& I:I@l op@ 1@ 210 0, 1021500 Excellent
Casa Grand %enz&@ &Fﬁgh %D@ 435.7 §@7.2 @ 2.3 0.00051 Excellent
Casa Grand s © A Higl@%x DRDP &18.9& 13 6.7 0.19300 Excellent
= NASEEER
A ) & ) § o . & w . O
PSS
5 & & > N o @b
o N F.O & O @
QOO O N O D
O K &2 o
= S @ W’
& 2 Q $ &
N ) @ @§ S
N SN IS
. (AN &©
& A g SR
@ < Q & ©@
¢ & O
S &S
N @ N o
c e T
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Table 7.1.2.1.1-9:  Optimised HS kinetic model parameters for deltamethrin
Chi? & @6
. L. DTso DToo k2 t-test L. 43
Soil Label Info Kinetic (days) (days) error @_) Vlg@@ fit
AR, )
Dubbs Methylene  Exag’d HS 9.6 78.5 7.5 (% 21873 @/ ery gdod
Dubbs Methylene High HS 5.6 66.6 4.9:_ 0.05695 \© Exc@jﬂen’t \y\f@
Dubbs Vinyl  Exagd  HS 7.3 V®73'1 2 002 Exellens @
Dubbs Vinyl High HS 62 © 745 & o 04$ SPkeelfént S
Hagerstown  Methylene  Exag’d HS @ 71.9 & 2 7 0. @5 Q Excélient C&
Hagerstown  Methylene High HS Sh 1 93.1 | 1907164 Excellen
g hy ef Q'?r@ 6" GPOTIES &
Hagerstown Vinyl Exag’d HS 9.8 5 o\. 0.01 w JExceHen
Hagerstown Vinyl High HS@%& 36" @4 & % 0. 0 \Accef)%able
Dubbs Cyano 10°C HS % @ 104 1. @ 0%34% V, goog
Dubbs Cyano 25¢ s - L N 6§3 1 &0.03251
Dubbs Vinyl 10°C grHSOS 5w dss 209 o 00@49 %Ver d
Dubbs Vinyl 25°C ©Q %&%% @.1 \85 2 v\g 3, 695 Very good
Dubbs Cyano Hl{%% BS °N175 w\ﬂ § “}006§ \%f?ry good
Dubbs Cyano Nornial & HS @ 1 @@ ©© “SVery good
Dubbs Phenoxy Qg%gh > HS @226 Q 1.9 0@613% Excellent
Dubbs Phenoxy W\NorlKl & 11.1@ 164% °Z. @§ 00330 Very good
Memphis Cyano &  Hih @Hs 176 147 @9 S 00867 Very good
Memphis Cyano\ mal@ .3 ©®136§§ 2. 7‘;7\9 128 Very good
Memphis ~ PhetoXy @ Higlt, @%s Q 92%\ 178 9.03393 Good
Memphis PHEROXy ¢ N01§1 @ 79 @R . 0.08073 Good
Casa Grand @enz&l® &Fﬁgh SN ° @8 6 @& 4%@ 0.00466 Excellent
Casa Grand o ©” Gefd  ~ High) B8 < 19.0x 1208 6™ 001714 Excellent
N %
>~ NASEEER
N v
> o O & & N
A @ \Q & L9 \©
A
D S @ AN @©
Q N < N <
o O & . QO @
VOO & D
AN SRS %Q & @
o & @ &S
& 2 Q & &
Q A\ N @§ .
* v S L@ N
N (g @\ R Q
N & N
C &S 8
@ < Q & ©@
& &S
AN % S
@’ @@ N o
@ & v o
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Table 7.1.2.1.1- 10:  Selection of optimised kinetic model parameters for deltamethrin — trlgger

endpoints @ @@
Chi S @
Soil Label Info Kinetic DT Do error @@test {@ﬁal &@
(days)  (days) (%) @ )
Dubbs Methylene  Exag’d FOMC 84 849 1.%% ] @ Ex@ent
Dubbs Methylene ~ High  FoMC 53 (9 783 - % &\elle@ @
Dubbs Vinyl Exag’d  HS 73% 731 83 0.02247 Skxee
Dubbs Vinyl High ~ DFOP 65 826 &~ 18 0.63016 Q Exc@ nt
Hagerstown = Methylene  Exag’d DFOP .8 80.0@ 0c)° @0033& Ex ellen&
Hagerstown  Methylene High DFOP &) "" @4 0 &8@ @@Xce
Hagerstown Vinyl Exag’d HS%, % 2. 5% 0.Q1782 Excésﬂvent
Hagerstown Vinyl High FOI\@ @ 64. @ @ (O & Very goad -
Dubbs Cyano 10°C S%O 4\@ é % .5 0001@ Goo
Dubbs Cyano 25°C @} HS\ 1 KRN O@Sl n, Verygood
Dubbs Vinyl 10°C & % @197@9 38, 0865 od
Dubbs Vinyl 250¢© 101 852 .00 Very good
Dubbs Cyano ng GFOME 1 6 &©2.2©©> @ S Excellent
Dubbs Cyano al "> DFO 6 &@254@Q 1.8 ®94306%,  Excellent
Dubbs Phenoxy v Hi S 18.(@ 220 o\@ @0.00619 Excellent
Dubbs Phenoxy@g) Norfal @FO@ 12.8 190 @28@ O%@3 Excellent
. N > Y
Memphis Cyano > legh FO @’.6 §15 Very good
Memphis cy@e ormal” DFOP & 5'9;9\ 15@ “@%8 w%oow Excellent
Memphis ~ Plihoxy.  Hi s O 1997 a8 Qs S 003393 Good
Memphis Phenax§O al “YFOMIC 72 @%06 @& 4.4@@ - Very good
Casa Grand©© Be nglé F@C K&S.S@ 85§ 7y - Excellent
Casa Grand Gp %, Hjgh S, 9 1%}@ 1@ @0 0.01767 Excellent
D SIS @ ©
o X
> o O & & N
A O@\Q & .9 %\©
A
> S & & = &
Q @ (&) N @ @
@ " ¢ . Qo 0O g
Q0O S & b
9 XN & @
% ) O @%: y Y
@7 °N Q @ D
Q A\ N @§ 9
~ A SR N
N (g @\ R Q
N & N
SECSIV N
@ O Q & ©@
& & IS
AN % S
@’ @@ N o
S
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Table 7.1.2.1.1- 11:  Selection of optimised kinetic model parameters for deltamethrin —

modelling endpoints @° @@
. A DTso DT @%tes@
Soil Label Info DTso derivation (days) 20°Ccand error&
ays) (%) \
Dubbs Methylene  Exag'd ~ Slow-phase DFOPk, 329 =32 |, %2 @253
Dubbs Methylene  High  Slow-phase DFQE®, 36 T g 483 @@.4 < 0.00
Dubbs Vinyl Exag’d Slow-phase HS @Q 474 @ 2.§ 0. S
Dubbs Vinyl High Slow-phase @OP ko 52¢4 68.86\y @ 03016%,
Hagerstown  Methylene Exag’d  Slow- p@F OP ky % & 6 0.5 .00332
Hagerstown Methylene High Slow-p DFOP ks ~M53. 6\@ 0. @ 1.34\7@ 0.%@6
Hagerstown Vinyl Exag’d H&DT%/@Z O 1680 = 22. 0@6 25 0‘%91182
Hagerstown Vinyl High F(@[C /3 37)° & ©@’ 25 1 47 .
Dubbs Cyano 10°C W\% \@ > 39.4 AN Q @j Q§
Dubbs Cyano 25°C 510\%11&1“@% ka & 268 1 353 N 251
Dubbs Vinyl 10CR & SEY @;3 67 18 s 600s6
Dubbs Vinyl 25°§© %ow phase HS§kz § @'EL& § 3, gf) 0.00695
Dubbs Cyano ﬁf§ ©® 27 ©© 33 0.02473
Dubbs Cyano rma@a s1ow§ias OP, 1@ él 8 0.04306
Dubbs Phenoxy *v Hg&h ow—@ase HS kz \ 1.9  0.00613
Dubbs PhenO)gy@g) N(@lal ow-plidse DF . 92§ @121 y\?@ 2.8 0.01213
Memphis Cyano ™ %{igh Slgwp @HS k©@ 672 % 88.§ 59 0.05617
Memphis C@% @%Iom&@l Slow- ph S DF%sz 3 é& EN 0.8  0.00089
Memphis P OXYe_ Q@élowﬁas Sko @ 78.6 103 44  0.03393
Memphis @hen ' Kormal * " Slow-phase HS ké@ 86, D11 6.4  0.08073
Casa Grand @ K1 gg\ @M%&go/ @9 340 22 ;
Casa Grand m % Ijlgh B HS @FgoB@ ©39 0 @ 51.2 6.0 0.01767
. 2 %, w2 (/@% S} v%{em;@?rlc méin 54.8*

* Geoméﬁzg mean of the @%s (5@days) %ager own (3@ daysWemph@(96 3 days) and Casa Grand (41.7 days) soils

o,

calculated first. §) &\ @é\ﬁ O\@ @\ N @ %
9 & o
Table 7.1.2.%@.@ IZ:QC@ soj{@é@np\e@tuge@ll@d m@?ture content correction factors
Soil % Temperatu@ "S) Q @;@ M@sture content FOCUS
@’ (°C)@ %eaed @ In{%atlon Incubation Reference correction

@ % pF (%o v@v) o ﬁldltlons (Yow/w) (Yow/w) factor

%5 @ O 23.7Q O75% 1/3 bar 17.8 23.7* 1313

@"® 25 AN S 75% 1/3 bar 24.5 32.6* 1.313

2%% "37.6 75% 1/3 bar 28.2 37.6* 1.313

N

25 O 7, 2340 75% 1/3 bar 17.5 23.4* 1.313

g @Q 10 © § 23.7 75% 1/3 bar 17.8 23.7* 0.317

& S 55% MWHC 31.6 218 1.000

R0 § - 55% MWHC 26.7 15.0" 1.000

20 - 55% MWHC 29.7 37.5" 0.849

20 - 55% MWHC 49.0 36.5" 1.000

* Measured pF2.5 > FOCUS default, so measured pF2.5 used

+ measured pF2
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I1I. CONCLUSIONS

Deltamethrin is degraded in aerobic soil kept under standardized laboratory conditions with a D@g of (S
54.8 days. The DTso values and maximum occurences in soil of deltamethrin used as modellig inpu@ﬁ
values for the calculation of predicted environmental concentrations in soil (PE&%i) are sumriarize

Table 7.1.2- 1, those for predicted environmental concentrations in gfpundwater (P%Cg,\x& n

Table 7.1.2- 2. S @Q @ R
The following laboratory study on degradation of deltam%@rin in soil @s found i 1n ht ture @§s @
summarised in the following. The outcome was not included to de endpoints @nce 011s

were used, and not all EU study requirements for s a study ty& were fulﬁll@ The <@,suln@ DT@e

was not worst case and thus covered by the used d & &
S RGN
Report: KCA 7.1.2.1.1 /11; Chen, L.; GuyX.; Dai, R Wu, Y%(%ha G.;2008 .
Title: Persistence and d1ss1pat1<® of %@hetl@yret id p@%ldey@a red&oﬂs ﬁ%n the |
Yangtze River Delta Q@ @7 @
Source: Journal:Environ. G@hem\ﬁealthiﬁoomo (1{%—77@ %, §
. NS
Document No: ~ M-460924-01-1 oY ISEES)
o Q ‘& "\o \ % @ @9
Guidelines: None L& SR @ &
GLP: No, pubhshe@tudy (@er reviewed Yxﬁml@ > < %,
Literature 9 % ©) &© © L N
review & % @ @ Z S @© LS
N & @

classification: b) suppl%men&ary 1nfg§§1at1@ (EFSA%OM&@@ZOQL\@Q)@%O%)

& N
EXECUTIVE SUMMARY % @ § S &

Laboratory incubation-trials u§e ce@%ﬁcted to 1nv§§gaté*£he effé&s of@sgveral%fa%[ors on the persistence
as well as the disﬁaon &f three@thyreﬂ%old 101d@ amon@them%’eltamethrm in “red” soils
obtained from th Riveg eltﬁ\reglo&m C{ .Dig&ipati .(?'\ alf:}i¢s (T1») tended to correlate
with soil pH a 011 $mc %ﬁatterxconte , but ©0t with=Soil & on—eggchange capacity. The rates of
pyrethroid d1@pat1 so_t&ded t&incréase w1@incr ng @ al sgif concentration, but were largely
unaffected % whether the p Sthld@S we pres&t in thggoil separategeor as a mixture. Microbial activity
appeared’te dominate §d ion ess. S
Dissipation half-lives @184 @ad 18.1day §ﬁere r@)rted“fer delt@mthnn in unsterilized soil when being

applied as single C@%m’li}r as @&rethr n@}e regpectlveiy

I. MAT&I%)AL@ h, T S S5 ©© @j@

¢y
f
o

A. Material ® © ©© Q\\ Q\ @é’o@\ @@
1. Tes terial ) @’ﬁ?’ .
Test i @ Q !

Active substanc@ S @
Chemical state and d 1ptlé_‘1;s

Source of tesgjtem: & . (USA)
Batch numier: _<\" not reported
Purity: %\ S = A)
Storag@}ond ns: O N) not reported
Waté@olub@ y: % @© not reported

Y\a

é 3551ﬁcat10n not reported

Top soil field samples (0-20 cm deep, red), collected from
Source, sampling date, storage farmland in the three locations in the Yangtze River Delta
conditions region:

501, ortho red oil: |1
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Zhejiang province;
S02, yellow-red soil]
experimental station
S03, brown red soil:
&
Air-dried, sieved @mesh storaé&l the dark &@0 %@ é\y
Soil type: not reported @ @
S01: Clay (<5£m 34%, Sl]@ -50 pm): 5@6 Sa@§(>5®m)
7% C&
. 0 0,
Particle size: sgoz/ Cla%% um): 28 /o, @1‘[ (5@0 w%%ﬂ /@@and (§§O %\Q@
0
S03: @@y (<Spm): 290, s 5 @A), %(>5me)
pH: 804%6 07, 2 6 ,so@ms @ Q @
Organic matter content: i@% 24\% m@ 1, S@3: 30, J9mg Ko, Sé@: 33.64 ing é‘
A Y N N
. Q N ‘f\g S v\g© &Y @ & O
B. Study design and methods O & L X @ S @ o
. L& TS YN @ @ Q
1. Sampling Q > & N
Sample preparation: %@nl s@aples@ere S@l 1nto@©%at for treatment with
S th pyret@’mde& s&@ te% an as©Q  a  mixture.
% P6duct Jdbel-spegified tax, gpplicatiGh ra of 2 mg kg
& O § &

it g @11 &gamp@ of@ Were sampled for

™ @ ¢, qua of r ueg{)ntents%mnte Isof 0,7, 14, 21, 28,
é% @ w3549, 7 , andhb 112 ddys f yrethroid treatment.

' follﬁr é@t?t paggmeters were'investlgated
\© S “¥) Tm@e pyrethroi am@ tha@% eltamethrin present in soil

©© D s ' arate‘ly ersus a ure
(2 @J@ %© © 2?”\Ster11@d \§ rlhz@d soil: 3 x autoclavation for 30
121
@QD g}’ @’ @ Externa rbo&ﬁsourc&@?mL of a glucose solution (200 g
AN @ \@ &) wa@addea\to ea&@subsample

@ AN éﬁ 4©Pestm1dec centration: 2, 5, and 20 mg kg’!
Sampling freq@cy % @ @ 7 %@728 , 49630, 91 and 112 days following pyrethroid

N} tregtment

Number ef am s perdite/sail tTe 91

type: 1@9 %® ©\ HQ§ p%i @

Stora@ samples: ¢; QQ @:“\"? hedab sqifsamples were kept in an incubation box at 25 °C
@ N an.Q sm@msture content of 25% by weight.

2. ‘€hemical anakysis @ @’

Method validation: @ %‘[ re@)rted

Guldehne/pi@ocol . & no orted
Method: % gj R s chromatograph (GC) equipped with electron capture

& o o &  “Qetector (ECD) and a capillary HP-5 column
Pre-trg@mentzof samples: § The extraction and clean-up procedure is described in detail in
N S © literature?.
S @ s
&g T

2Gu, X. Z., Zhang, L., Zhang, G. Y., Fan, C.-X., Chen, L. (2010). Preliminary Evidence that Copper and Zinc
Inhibits the Dissipation of Synthetic Pyrethroid in Red Soil. Water Air Soil Pollut, 212: 345-355.
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Briefly, the subsamples were repeatedly (3 x) extracted
(extraction step: 50 mL of petroleum ether/acetone (2:1, V@fat S
25 °C for 24 h, 30 min ultrasonic bath, 3,000 rev. 1n'lé§
centrifugation for 15 min, collect 30 mL@f the supern@t into
different test tube). N
The supernatants of the 3 extractions’ were compined g
total concentrated to ~2 mL (pre- @pentratmn t6>-20 Qﬂ@
rotary evaporator(@t 40-45 °C,<further drymggg\by aﬁhydro@
Na,SO4 and pre%oncentrate@ the rotwé&va@ator%
2mL). Q&
The 2 mL ¢ @éct was cle %d using a Q@lsﬂ column@OXl &
cm, abs @'{%conon cm anl‘@%us @zs.. gf@r1s1l)®4
mL min The_ana $@7 wasselutedywithy %0 m&petr&%m
ether/ yl a te @3, v/w), ollq%ed b conce}ltratlotr,\}’untll
nea ydry thr evabraticn:. &

$im

uatwasé% (gsolve@‘- 1 mL petr

v

dan%ﬁy %@ ) & 6
Conduction: ppéxatus ped with E
&©QCQ7§HH <@ 111a$ - @‘luu@ r§ gtl@?ﬁl@nld

Q 25p ﬁlmt ckne @@ \W\?

@

er

@ arrlwgas roge@ 0 $ min b @
@ hea res&lre K
en te@peratu%e ‘&OC Fﬁ&lal fape, 1 min) to 285
at €0 10 °Cajn’! hel ere@@n for 10 min.
\ @ InJ e§ ratu@ 27 °C
é\” (3 ector ﬁqre 3@ °C C& \

&

g ctlo ol © s
Compound 1de®ﬁc<@n: \ “Retention tug §2 & @
Reference 1té? & not@)orte& §
@ o O @

Yl

Recovery: > 89T — 9
Limit ofdgtection: & 1,0 pgsy
% @ @’
Limi quantlﬁcan@? S ot reporte & N
@ @ @ @1 5 \66 \@
Il RESULTS O O 2 ES )
1. Validity crlterff@ % @ kY &
ISR R SIS
None. @ O & .0 o O @
AR N

2. Analyuskl findings: § %@
The dat&fom the pres Sent stiidy tené@ to s@ges @ha‘t pyrethroid dissipation in soil is not affected by
whether the pestlclﬂ@ arqugese parately or together as a mixture. Deltamethrin dissipated
withyhalf-lives of 18 %ﬁ days% u rlllzed soil with separate compound application and
application as a@nxture respec

ve

Increasmg cQ entr ons ﬁelt ﬁrm Qsoﬂ (2, 5, and 20 mg kg') lead to a considerable increase
of the half- of ﬁweltam Yin from 18@ days to 29.2 days in unsterilized soil. Comparing the study
data and Walf- 11\&@ bet n u@%nhz and sterilized soils, the results reveal that microbial activity
played mlt roleint rethroid degradation in soil, at least up to the first 70 days of cultivation.
On thé'ether fs d ée present study, soil pH, soil organic matter contents, and external carbon source

@ 1 seen to af@t th@alf -lives of the three pyrethroids in soil somewhat, although to a lesser extent
conipargdNo microbial activity.

The results of the study are summarized in the following table.
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Table 7.1.2.1.1- 13: Deltamethrin dissipation equations and half-lives (days) in soil resulting

from various treatments: sterilized, unsterilized, single compound §° S
application, pyrethroid mixture application, pyrethroid soil concentration, @§
external carbon source, soil types A\@ @® N
Soil Treatment Dissipation Correlation | Hgalf-life S ©
sample equation coefficient ” [day] § @\ 2
Single compound or mixture applif%tion &%ﬁ o\@ é\g
502 Sterilized - Single C=2.35-¢ 0098  —0.9834D 797 O o 2
Sterilized - Mixture C=2.27-¢ 0082 —0.991 8435, QQ ©© qx@
Unsterilized - Single cl - 2.14@%é376t 039, .| 182 & @
Unsterilized - Mixture @%@1 Boss3 —0.955° | 8.1 9 @}
% & é@’ o %@’ @@ l{%sipat@ rate
External carbon sourcgy~ glu(@se adg;mn @j& b@ > consfgig ;
& Q c(mg kg day y
S01 None (CK) G- 226 e*O o] s 20.908  [&020.3 0.03
Glucose added @ Co=190-c @ | 08811 b 1627 |5 06896
502 None (CK) S @214 592390 {84 Q@ 0.0376
Glucose added & | 8=2400e 09| 509640 | )1550]  .0.0447
503 None (CK) . e =435t | O o902 P 155’ 0.0440
Glucose added " S| Gee2.16-¢90018]”  _g8925. | 198 g 0.0501
& @ N Q S N .9 % Dissipation rate
. BRltaméthrin @ﬁceﬁion émg k%% § @ 2o constant (mg kg
> @S N & | Tday!)
502 N AR N < RN 0.0376
5 O A {elm2e3e vy @ 0.9758 19.5 0.0355
2&5 Q d% ﬂ ck%z 37-60%7 {9 o R789 = 29.2 0.0237
S)

Regressions o@hsm@%on i@% lives on pﬁ,\OM(@and wéte peg{}@ned for deltamethrin. The half-

lives appeaféd to correl withgotl p 1)a soﬂ@MC @~ -0.9514), but not with soil CEC
(r=-0 /2@@7) %” < N o
@ @ Q° O\@ RS o
O Q> @é\ﬁ \© @&, é& @Q
II1. CONC TIONS ”\9
, é‘ SN
Considering applicati

@nd thro @jrmxture application in microbial active soil,
(@? for deltamethrin, respectively.

d1551pat10n%ha t-lives of 1§n® d

the influefoe of %

Conside, typ@ 1ss®tlon 1 -lives for deltamethrin ranged between 15.1 and
20.3 giys n dlfferel@d so% @ @& N
N % ~ S @Q &@@
&@ %% g @ Q
&~ S @
Y O & 9
¢ & ¢
NN % S
LN ISR
S &V
€ o
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CA 7.1.2.1.2 Aerobic degradation of metabolites, breakdown and reaction products
Maximum formation fractions of BroCA (cis) and mPBacid, as well as the degradation rate of Br& in @6

soil under aerobic laboratory conditions in the dark were evaluated during the Annex I 1nclu51® usingt’
the parent study of Error! Reference source not found. (1991) and *(1978 Prom the

data of 14-90 days samples a DTs of 21 days (r> = 0.95) for BroCA in of¢ soil was indicated and
accepted by the European Commission (SANCO/6504/VI/99-final, 17 O%ober 2002). @ DTs@
data were stated for the metabolite mPBacid since it was pof regarded ag @major metabelite thaf ti X\

The following still relevant studies needed for both metagolite assesm@@ats are 1nclu«‘£§d m@ Bas@ne &@

Dossier: @
@ [§ éﬂ\ﬁ Q «© (07;)
Author(s) %) S| Year | Pocument No&

@991 $h\M-136659.08:1
@Q”m@@ M063775,01)

RS
In order to fill data gaps new rate of &ra E}l stu@es Clﬁ%ror’ @fer %e e n@%four§013,
report M-455519-01-1, and pO1, repoit MGT3116501-1 @ave rmed for both
major degradation products. They dre sub@ftted Wlthl this Supplem ier themdg; tamethrin

renewal of approval, together with a®p updded Q’ 1cs alua{@n helréégracf%lon kinetics
considering all respective rele ont ddta (see Errogt’Re 13 Fénc = » Sdurce not ?ia nd. 2013, report M-
e

462053-01-1) in order to de%g/e inetic p@%met 1S u1t§?1€ fo& nodellinig pugpose and environmental

risk assessment (a summa@ of th espe@zve §é) dataglven in 1@6 7. @2 2.9
N &
S @ O AN L9
; 22013 O S

551&01-1 é @
Guldehne@) @CD Test Gajdeli (%
KT %§(ZO@ 2/2 /re@7 in g rdQ@ with Regulation (EC)

/\Q 07/ .
@EP@@CS@B Tgst@mqgae N%835 4@0 / 835.4200

S
Q) @o@@

EXECUTI@@;UB@AR‘: ©\ O T

The rate of degradation @ [g im % 14@%E F@%%S (Br,CA) was studied in four soils under
aerobic itions in the darkayt the I@Ma fopéﬁ”days at 20.1 °C and 54.6% of the maximum water
holding capa(nty at1 %ﬁlﬁc fi am@@lts of non-extractable residues and carbon dioxide
1nd1§§t’es a participation ifgh 1 t e of soil and the potential for a complete mineralization
of Br,CA. .

@
The exper‘icr%@al data couldbe Weiﬁescn%d by a single first order model for all soils tested. The half-
life of Br» aero coggmons less than 6 days in all soils (see Table 7.1.2.1.2- 1).

From s‘t§ it is @oncl ed that Br,CA and its degradation products have no potential for
accumaydtio the efyiropinent.
) i

Y @
@ & <
&

Report: Jd.2.1.
Title: em@n h@@
Report No: & M@

13-0193
Document \J

GLP:
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Table 7.1.2.1.2- 1:  Best fit Kkinetics of Br,CA degradation in soils under aerobic conditions

Soil Best Fit DTso DTeo | Chi® Error Vlsu‘.& @L@,@
(Soil Type) Kinetic Model ! [d] [d] [%k@ Assessment 2@
:' SFO 58 | 192 1D LS
AXXa SFO 3.0 10.2 3 QO+ b
T4a SFO 41 137 | & 742 NMIPCES @
11 SFO 3.2 106 & 49 & OF <« |«
K SFO: Single first order @% && ((%\7 Q Q C&©
2 Visual assessment: + good, o = moderate, - = poor ) N\ R 2% Q Q%\ - ) @&%‘r
@
I.  MATERIALS AND METHODS s & %§§ Q;’\ @g@’ Qb\ NS
A. MATERIALS KN > &’ Q@ & @@, S @ & ’
1. Test Item 2§9 . \\ @}\ @ &% \© & N §
Radio-labelled Br,CA &Y [Gemidimethyl- “‘@E\E E?@ 85650 & @Q ©
Batch Code A KMIL 9433 Y O SIS &9@
Specific radioactivity . 9.04 ky@q/mggyl 90,@0/ \\Jj @Q 5@ ~
Radio-chemical Purity: SO "\ > 99% o & 9 é
Chemical Purity: N >@% o @ S S L9 2
Diastereomeric Purity © =~ |& ¢ LV SERN S ?”\y < &
S e oF8 o@

2. TestSoils & @ N
Four soils were us@see Lable 7@ 1 2@2 for %r e 1 of port) The soils were taken
from agrlcultura@ se K S re %sentlrﬁ di f’éﬁent graﬁ ozé different soil properties as
required by thguid %(1) plaﬁproteé@on uct were uSed for the previous 5 years. The soils
were sampled>tres fromy e fields uq('pﬁ)er hgﬁzon 0 toQ cm@and sieved to a particle size of
<2mm. S6il collecti and@%d@ werd'in ag@?orde@fe tO 10381-6. Microbial biomass
determ/@on confirméd tha@ soilgswere Vlable @ § &

Table 7.1.2.1.2- 2§ Phﬁlcﬁmle&l@)m@tles é’“tes%%ls
X

@\7
< @’ourc@ Texture (USDA) pH * OC [%]
erma.@ Sandy loam 5.2 1.8
Gerfaany Loamy sand 6.5 1.7
any Silt loam 6.3 1.8
Germany Loam 7.3 4.7

_ >—
* pH value deriveglfrom suspensiohs of @0.01 &Caﬂz =1/2.

@@Qé@&@
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B. STUDY DESIGN

1. Experimental Conditions o @ N

D

o

The static test system for degradation in soil under aerobic conditions consistgd of Erlenm glgss@j

flasks (volume e.g. 300 mL). Each flask was closed with a polyurethane (PU;)gj{bam plug allowin
oxygen exchange. IS

For preparation of the test systems, 100 g dry weight equivalents of the .§§ﬁd soils Wg:r@vveigbﬁ ingd?
each flask. Soil moisture was adjusted to 55 + 5% of the n{@imum waterhdlding capagity (D@HC

@

the individual test systems by addition of de-ionized watér. The ﬂasere then c@@éd v&g@l PU.foam &

plugs and equilibrated to study conditions for 3 days 5ior to appli<:<@> . NQ ©© N

O
The amount of test item for the treatment of fe§t systems wis baged the gingle n%xin&%
recommended field application rate (FAR) of parent ac sub§tance D ltalR@lrin,@Z.Ser
hectare, and a maximum formation of ap}goxima@ky 2 of \:@}gra@@’on du@t\%rzCAg in a
Deltamethrin soil degradation study (see Err&p! Ref@encdsourggnot f@hd. 1, r@ort 36665-
01-1). Due to analytical reasons, a 40-f a@l@’aﬁon@a‘te way used,vfeiégng inQ no 1
application rate (SAR) of 197 pug per k&%@i Weig@ﬁollc@ing D Na 307. The FAR was
converted to the SAR by assuming a h@ioggnous dis&ibution of BHCA é%%a sojldayer @MZ.S depth
and a generic soil bulk density of 1.@0m§3\ Q § XS @

N > %
The test item (141896 Bq equal to@l , 100% AR)@as a \ed deg) wis®@nto @soilgﬁrface of the

respective test systems in 400 g]. methanol/wgter LA (v/v ng d.pipetts: Aftéapplication, the test
vessels (except DAT-0 samgil‘@) wef&clos@with PY foafn plu § 2 @ %
9,

The test systems were incghated ié\the dﬁ fogﬁ days@zc mean tem@aﬂ@of 20%°C (MIN 19.8 °C,
O

MAX 20.3 °C) and soil fmnstu% of 54.6% ( 52@%, MAX 55.4%) of:ly WH@’n a walk-in climatic
chamber. é\g @@ %@) @@ \© é N \@
N @ S §a Q S

R R T .

7 sampling 1nte@s r@ dls‘ag%ut d over Q% ent{%» 1ncu§1(z§no $21 days. Duplicate samples
were process d @yse@), 1, %, 74{@’and 2] dayggfter ment {(DAT). Microbial soil biomass
was determined at tfgg startand a%er te inati%%f th@udy (@ATAT—ZZ).
3. Apdlytical Procéﬁres N . < " Q

At each sampling itervalisthe eatire sqil>of cac teﬁesystegxwas extracted three times at ambient
temperature usintoni{ﬁ'ile [ywater’ (V@ Furgh re, two microwave-accelerated extraction
steps were perfofted g a nit@/ water 1/]~(v/v) an 0 °C and methanol / water 1/1 (v/v) at 50
°C. The amoug of te€h ite sojl @Xtrac%vag d@termified by liquid scintillation counting (LSC) and
by HPLC/radlodetectio @mly&'@\. T amo@ts obyvolatiles and non-extractable residues were
determin &py LSC and comb@n/ SE, respectiv. l@ The test item was identified by HPLC-MS(/MS)
includi ccurate s@dete@matio . Th@OD’Q%jthe HPLC/radiodetection method was determined
as 6.%Bq absolute G@colu%l or 04% A

%S N\

The%egradation kinetics§ the@}st item%as §ermined according to FOCUS kinetics (2006) using the
software KinGW@I 2 with three\differsat kingtic models: single first order, first order multi compartment
and double gg@ or ei%ﬁ Iﬁi. Model ijgput datasets were the residual amounts found in each replicate
test syste cach, sampiing intervalshe initial recovery at DAT-0 was included in the parameter
optimizatioh prggedurelbut fardoptimal goodness of fit, the value was allowed to be estimated by the
mode@eﬁt le%etic tddel was selected on the basis of the chi? scaled-error criterion and on the
basiséef a V' a@sm ntvof the goodness of the fits. DTso and DTgg values were calculated from the
redylting gﬁetic paramefSrs.

&
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II.

RESULTS AND DISCUSSION

Results indicated that the anticipated standardized aerobic conditions were maintained and that th@%ﬂs &
were microbially active over the duration of the laboratory study. Further, the results demonstra
the sample processing method was well suited to recover high amounts of the
soil and that the test item was stable under these conditions.

A. DATA

Table 7.1.2.1.2- 3:

Degradation of Br,CA in s%:
conditions (expressed as pe&@

O

@

AN

ied test 1te

tage of a%lled radwac@qty (r@an

d tha@y®

om@§

9

D))

D

Mean /O}%@? g/AT Q @ @
Compound 03 > 6
s, | 0| & |2 O] 14
BraCA Medn | 9673 857 ?8.4 §@19 ap4 [ 189 % .
: SD | @05 C +0.49+0,5 % 1444 0.7 Q0.8 )& 1.7 K
“Mean [M< LQD| 38 | 39| 8] 945 [ 72
. . 0 1 Py
Sum of Unid./Diff. Residues N @ | £02 é.S i\bﬂ s | d&t N (§
S| Mean | @83 S089.65084.4{$69.4 [<50.9 1] 117
. 2| Mean | . Oqp84. . . . .
Total Extractable Remduesf\ R/ [Nr0s L Q. Lo ioﬁyil. S 0'9&@%1.7
S OMe@ ngdY | & 3@ Q | 12W ]| 298] 372
Carbon Dioxide3 g %5 &
arbon Dloxide & . % o @§ @O.VQM;E 1290 ,—:\%;2.6 £12
Volatile Organic Compoun3 @@;egn Z?;x na & iO()l% ii)@% i:)é@@c f;& n 051 iOOSI
Ry “9Me@§ 3 [ 129|238 §§ 443 | 48.6
N"“'E"t”‘“as%eRes‘ S o g%ézo Q0242062072 Do|x1.1] £24
N 5 @ 97.13] 98.4~[10009[100.6]100.0]100.7] 98.1
, X ean (°97. . . . . .
T"ta@“’%y O QSQ 63 | 599 |£05|+@1]+21|+24] 06
S 2
N P
Table 7.1.2.132- 4: S gr@atwl@)f BQ@A 1%90 ”@Xh under aerobic conditions
expressed:as centdge of applied radioactivity (mean + SD
& (p©d@apg\ %@@ @@) \ggc}l y ( )
@) M DAT
&@ Qo@poum@ 4&“63? - Q\O
A > 5 gShy o Ky 2 | 4| 7 | 14|21
S S [Méan | 96 5798 [ 646 [412]197] 3.0 | 1.3
) B@Z&%‘ & w@’ @?D ﬁogg 01]=15/+1.0]«1.3]=<0.6|+00
_ o can O<LODP| 54 | 88 | 94 | 84 | 55 | 54
S“@“w“@’m% es:%fe’s S sy W@ +02[£03]+0.1]£0.1|+04]+02
cdn | 990 |852]73.4[50628.1] 85 | 67
@tamm‘?c@’lm@““@ éD 0.6 |+03|+12|£1.1|+1.1]+02[+02
& @PMean || na. | 2.1 | 63 | 123 ]19.5]33.3 | 37.1
S . 3 @ @ edn, .a. . . . . . .
Ca%""%@% R +0.1/+0.1]+04]x03/+06]+08
ean n.a. 0.1 0.1 0.1 0.3 0.3 0.2
V"la@/mg&“*‘c Ci@%"“‘“@ @asb £0.0]£00]+00[£0.1]£0.0/00
D 'Mean | 05 | 105195343476 |51.7 | 50.1
@(@@“'E@’a“@&gg”“ SD | 0.0 |£0.5]|+0.1]+09|+05]|+04]|+0.1
Mean | 99.5 |98.0 [99.2[97.3]95.6 | 93.8 | 94.1
2
o @@@T"t@em& SD | 0.6 |£09|+1.2]+02]+03]x08|=12

4 ¢
detectegy n.a. @t analyzed, DAT: days after treatment, SD: standard deviation

Q@n d.:
r degradates are summed up to unidentified residues, see Appendix 10 and 11 of report for max. amounts
ference to material balance values due to rounding errors as well as clean up and chromatographic losses

3 Values taken from material balance
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Table 7.1.2.1.2-5:  Degradation of Br.CA in soil _under aerobic

conditions (expressed as percentage of applied radioactivity (mean + S@a S

c d Mean DAT ) @j
ompoun S
P SD 0 1 [2 [ 487 1 H O
BrCA Mean 96.9 84.4 | 757 52.5% 28.2 5.2@ 3.8
"2 SD_| £04 | £08 [+04[4P3|202| Of it | @
L. . Mean | <LOD (3.6 | 6.0 k85 | 6.6 [x4% 3 IS
1 N
Sum of Unid./Diff. Residues SD XF+03 |+ %g £03|+£0. LY & 0.3 g é
. Mean | 97Q | 88.0 |8O7| 61.0 | 3487 9.7 8
2
Total Extractable Residues SD i\\@7 104 @%O. 4106 g\t@l . &@Q}
12 7
. 1.4 4.06128.8 \J17.0 @2.2 36.5
Carbon Dioxide? Mean i N | @ N & i
SD L@ 40N |+ 05|+ 08 . % = 0K
. . Meg) 1@9 wg0.1 €01 | A &g 0.2 3
3 B
Volatile Organic Compounds D | & f@t O.Q@@ 0.0 o 0.01%0 (\{% ok -
© @
gg@% N 0.9 1 28 43.0 | 50.5°47.7,
Non-Extractable Residues? an 8& 4’%
A SDY + Q% %0 @@ é‘% i@@ﬁ 3 + §
Méan 298.2 4100.6|-98.7 ) 926
2 K
Total Recovery &© %D 0.7 Q< 0\\@ L 0% > O 2 @ %\t 02
*: Material Balance of one sample @s <9 suma@r due % leaka@ durj eterm@tlon Gﬁcarbon
dioxide. Therefore, the values ofthis samg Wer@’ot usgdifor ca 10@ 6 @@) &
@

f/g)er 4erobic conditions
o)

7 @ <

2o Me \ @ %\DAT\
gpoin@QQQ@Sl&Q@o@; g [ 7 [ [n
w@é)’A NN Mean [936 [&979 [ 887 [0 [ 220 [ 39 | 1.6

@@’SD 050426485 1.3 W53 |+26]+25]+09

Table 7.12.12-6:  Deggadation of BRCA
ﬁdloa 1v1%

N %
Mea? | 0.8 3.9 519 56 | 62 | 52 | 49
. . ]
o%b‘““fU@a'/D‘%Res@‘es N | | +80 |02 |00 | £04 |01 |£07]x04

o
S & Mean\94.0,['93.8 (3.8 | 46.6 | 282 | 9.1 | 6.6
A\ Total E"tm@able Hasdues G sp e 10728212 |£49 227|218 205

9 . 1\@11 > 22°] 5.6 | 11.5 | 19.1 | 345 | 37.7
on ioxid@ %\ © G@
S o JSD k. 21+02[+£09|+£0.6|+0.6]|+0.5

@ O o Q. @ﬁvleoar@ na. @<0.1| 01 [ 0.1 | 0.1 | 0.2 | 0.1
Veo@mcé%pomds A SBY | & [£00[+01[£00/+00]+0.1][=00

RN Maan | @3 | 21.4 | 29.1 | 39.0 | 46.1 | 52.3 | 50.5
@5% On'EXtr?c@)leI@h“esg@ D (202 | +15|+1.0| £33 211220217
N Mean®| 963 | 97.4 | 98.6 | 973 | 93.5 | 96.0 | 94.8
2
[~ Taéﬁ{ec@ry © Q@ S(é +08|+1.1]+00|=08|+1.0[+09]=17

n.d.: not detected, n.a.: not an%%/)zed OAT: d after treatment, SD: standard deviation
! Minor degradateg\are su d up ﬁ@mden ed residues, see Appendix 10 and 11 of report for max. amounts
2 lefe£§e to n&te ial hee valties duggtp rounding errors as well as clean up and chromatographic losses
3 Valyestaken®fom ial batapce  “Q
& o O &
B. D@S @LANQE AP@ DISTRUBUTION OF RADIOACTIVITY
matgé@ﬁl bal@ice @s 99.8% AR (range from 97.5 to 101.6% AR) for soil ||| | GGG

959% AR (range from 94.1 to 99.6% AR) for soil _AXXa 96.8% AR (range from

92.8 16900.8% AR) for soil ||| GGG 06.4% AR (range from 93.9 to 98.6% AR)
for soil _H.
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Extractable residues decreased from DAT-0 to DAT-21 from 96.6 to 12.3% AR in soil
from 99.1 to 7.0% AR in soil AXXa, from 97.4t0 8.3% AR in soil
and from 94.2 to 6.6% AR in soil @

Non-extractable residues (NER) increased from DAT-0 to DAT-21 from 0 to 48.6% Q@ in

0.5 to 51.7% AR and slightly declined to 50.1% AR until DAT-21. NER I%eased in sof

from DAT-0 to DAT-14 from 0.9 to 50.5% AR and decllned&]@a\?47 7% AR%}'[II 21@1
soil II, NER increased from DAT-0 to DAT ¥4 from 2.3 t@ 3% AR a@ﬁshg@r de% ed

to 50.5% AR until DAT-21.

@
The maximum amount of carbon dioxide was 37. %y 1,36.5 and@7 7%:2
soil | -%5@
oy .

respectively. ”\7 IS °
sonstralkd byJeluesgh
Formation of volatile organic compounds (%OC) %gﬁ mSJésﬁﬁca@ e@)nstrat d blue <048%
AR at all sampling intervals for all soﬂs \ @ N @ §@
" §
& o

\ @ Q& Q
3t§66%ARm

N
%
C. DEGRADATION OF TEST @@M RIS AN
N
The amount of Br,CA in the soil a@ﬁra decreased fi

soil Tom9§.6 to@:3% in @i fr%n 96.9 to 3.8%
AR in soil d ﬁ@m 93& 6 10 1.6% AI&@ soil 1.O

@
The experimental data coudd be well de be {5 ’a single first ordqggF ineti %>odel. The half-life
of Br2CA under aeroblc%ond" 830, 4 @and S in SO
I and I1 espectively. Table 7.1.2.1.2- I

summarizes the be@it re&ults 0 @5 ]20\9% vand DT o ula%@ls. N @
N 3 NN S @ X
@ \ A & \ & § R
1L CO@LU@)N%@ o & @@ S @
BnCA, apg%ﬁ or degradatipn pr@@%c@ltan@hrm is fas §§@3gr3d@ and mineralized in aerobic soil in
the da@ e half- 11f Br» stand%ardlz§aer lab ory conditions was less than 6 days
in all soils \ &\ & @Q ?i,\ N
From this stud@ is %)ncl tha@ﬁ%rz%@’ and @s d@radatlon products have no potential for
accumulation @ @’ ©@ @j@

The results ‘e 1nc@:ide @ the\\mr@y o@he degradation rates of deltamethrin and its major
degrada@products in soil i 1n labet gtato @Ven%@&ectlon CA7.1.2.
S &

N @ N
Report: %KCA“? 1 z@z /0@ : I 2011
Title: ‘%F 1‘<§6 % bic deg adatlon in three European soils
Report N @

Documght No: @&M@ o031 O
Guidetfines: @ O%CD '%@Guldehne No. 307
GLE%

@
E%C E SUMMARY

The rate of degradation of AE F109036 (mPBacid), a degradation product of deltamethrin, was studied
in three soils under aerobic conditions in the dark in the laboratory for 48 hours at 20 °C. The average
soil moisture content was 55 % of the maximum water holding capacity over the entire period of the

_ In soil _AXXa NER increased fron%AT 0 to %T 1#

o

@
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study. The application rate of AE F109036 was 5.72 pg per vessel and 50 g air dried soil, which was

equivalent to 0.11 mg AE F109036/kg soil. ° S
<

The mPBacid was rapidly degraded in all three soils under standardized aerobic laboratory cop tlons@ﬁ

The experimental data could be well described by a single first order model Iting in a r@
and DTy value of 9 and 30 hours for mPBacid (see Table 7.1.2.1.2- 7). 73

From this study it is concluded that mPBacid has no potential for accumula%on in the en@ronr@

© <
Table 7.1.2.1.2-7:  Best fit kinetics of mPBacid deg%dation in @s under aeéblc @dm%@ é@
Soil Best Fit @f 50 D% Chi? Erfor QV]S@@ @%
(Soil Type) Kinetic Model ! @hrs] [hrs ((:@Q ["@@% &Assgfssmentf;&
SFO A CER TR IR
sFo0 © | @9 oS 34 [ @255 N
| 11 SFO. v 10| @B Y e O & A
'SFO: Single first order W\? \\ N S &ﬁ . O %o §
2 Visual assessment: + good, o = moderate, @pomé&\ %@ S %© w\?\ § éﬁ Q
S $)
I.  MATERIALS AND MEFHODSY S 6&9 S ©§ S § 2
9 9 S) o L
1. Test Item S 8)
IR SN S N

Unlabelled mPBacid . SAE F109036 <2 .9

Batch No. © S) DAE E$09036 00 1B99 OQ@ Q x@

Certificate: N 6818 o . A

Chemical purity: & @ %J 8.6 %W N © N

y S S
@ S @ @ @

2. Test Soils Q
Three soils we®©dsed &e Tab{Fe 7. §2, 1.2- @for tﬁ Ss peﬁdlx 4 of report). The soils were
taken from a ult Areas re eseriting dlﬁﬁeren ographical @igin and different soil properties

as requ1red@y the guldehnes No%Plant otect®1 prodiicts were u5@§for the previous 5 years. The soils
were s ed freshly @' ields{upper horizon of m) and sieved to a particle size of
<2 mrfts Soil collectfén an handling @sére i acco%anc«e\ ISO 10381-6. Microbial biomass
determination con@ed that the@’lls wére Vlgl L

O
o
Table 7.1.2.1. @ 8 @ym@eﬁ&ge@@’al @per@ of Q§ soils
Q
O X s V’)ce @ Texture (USDA) pH * OC [%]
Gexmany Sandy loam 5.1 1.7
\Jérmany Silt loam 6.5 1.6
Germany Clay loam 7.3 4.8

* pH value derl&e frm%u@speéﬁs ofwii@b/ 0. OIQ CaCl = 1/2.

@
B. STUQ§DF@GN N
1. rimental %ndlt

The Qa ic t ys@@ for télngrada‘uon in soil under aerobic conditions consisted of Erlenmeyer glass
(v ee.g. 3004§L) Each flask was closed with a closed by cotton wool plug allowing free
oxyge hange.

For preparation of the test systems, 50 g dry weight equivalents of the sieved soils were weighed into
each flask. Soil moisture was adjusted to 55 + 5% of the maximum water holding capacity (MWHC) for
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the individual test systems by addition of de-ionized water. The flasks were then closed with PU foam
plugs and equilibrated to study conditions for 3 days prior to application. ‘ @

The study application rate (SAR) was based on a single field application rate of deltamethrin (@ 2.5 @ﬁ
per hectare and a maximum theoretical formation of 100% of mPBacid in so&@esultmg in @mrm%l
SAR of 118 pg mPBacid per kg soil dry weight.

The test item (actually 5.72 pug / 50 g dry weight of soil) was applied drg @se onto the@nl s@ &{
pette

the respective test systems in 200 pL methanol/water 1/1 (#y) using a p After a@@hcat&m the
vessels (except DAT-0 samples) were closed with PU fowm plugs. @
The test systems were incubated in the dark for 48 ho@ days at 20 &(@ and at SSW@fWH@oﬂ r@%stu S
in a climatic chamber. @) © &

o Q @

@ N . 2
@ \ @ 6 AN

2. Sampling NI N R,
Two treated flasks per soil were taken for an@/sm a@e f@k@wm@am%@g dat?§ & % .
0, 3, 6, 24 and 48 hours after treatment % @’ Q Q> ) @j @§

\

Note: The selected sampling intervals sho, guar}qtee t ave at feast %dawglnt@fore@e de <§ation
half-life, which is recommended e réﬁ&renc @D G 30%,0n't %ther 0 the@merved
rapid degradation just 5 samp Qn er werg | vestigdte d witliin S in the t@ guideline
recommendation is at least svégut that urln%a tlm%erlod ﬁf

\
The microbial biomass of the §&il wa&?eterr@’ned shm@term %plra@n m@dla@ly after arrival
and directly after treatment. Jt Was co}ﬁrné@ thaj[x the test Soils Q@'e vidble (sg@e Tabld3 of report).

44 untreated flasks contaéping 0¢g g‘[) soil ere used for the
concurrent recoveries. Ateve amplmg da i i same amount of test
item as the treated ﬂ%@s andstwo sg\ﬁ 1es were t ed wqg an level.

3. Analytlcal ced@ N @ @ &

The test item W v extrasted frdlsn th@&sml with 80 r&% acetﬁ%trll at%z%\/ 1, v/v). The suspension was
shaken for at@ st 3@mln The dispersed.soil v@? tran§terre a 200 mL glass centrifuge tube. The
extract Wa%eparat from*the @ilme% by ¢ - afrifugation Q%t 600‘2%1;pm for 5 minutes. The extraction

was repeat@ for one ti
R S i B
The additional extra%} n o t ples d@& smg a soxhlet extractor. For this the complete soil

samples were tra ed ﬁe soxile act 1th mL acetonitrile/water (1/1, v/v) for 3
hours. § ‘Eéﬁ @

After this thg &hbie @nd @?ﬂet gf?racts@era c@qblne@for the final analysis. About 1 to 2 mL of the
supernatant was filtered @ ~- O@Wm ,@ le- %@@ C@ers and transferred into a glass vial for HPLC-

MS/MS @yms @
Concentrations of t m in exfract %{nd a&i@caﬂon solutions were determined by HPLC-MS/MS
withitr3 days afteNam % Dtest q, was’also used as analytlcal standard. The HPLC-MS/MS
method was Valldated w1 l@earlt chracy and precision (for more details see sections 5.7.4

and 7.2 of repol @. %%fortl s w&ye processed and analysed as described for the degradation
samples BI tri lutlowﬁs wergyused to determine the background abundance of the test item

in the resl:g 1ve @lls §9

The dlﬁppeaé’ce ime c@le test item was calculated using the software package MATLAB
(KH\@ET ), étlud@g information about the dissipation/degradation kinetics according to the
re en@tlons @f E@locument 9188/VI1/97 rev. 8 (2000). The kinetic analysis followed the
recom ed procedures to derive modeling endpoints outlined by FOCUS (2006) with three different
kineticwodels: single first order, first order multi compartment and double first order in parallel. Model
input datasets were the residual amounts found in each replicate test system at each sampling interval.
The initial recovery at DAT-0 was included in the parameter optimization procedure, but for optimal
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goodness of fit, the value was allowed to be estimated by the model. The best-fit kinetic model was
selected on the basis of the chi? scaled-error criterion and on the basis of a visual assessment o&the S
goodness of the fits. DTso and DTy values were calculated from the resulting kinetic parameters, @§
@ @® @

II.  RESULTS AND DISCUSSION ~ S0

D
Results indicated that the anticipated standardized aerobic conditions Wereﬂ%alntamed ar@%hat § i1
were microbially active over the duration of the laboratorg4tudy. No s%eant dlffe@ces 1ﬁ\blom®s

o @
of the samples were observed within 7 days. @
& © %‘\y@ > é\g J
A. DATA @ & O R S &
Table 7.1.2.1.2-9:  Degradation of mPBacit@nls under aerob@ond@ons @ean%alues@ad
SD expressed as % AA) . @ 6
SIS %1? @t @at end’
Q our er m
Soil Sample 0 o & b e S 4O /@s
A [ TS 85l 5 |0 12
AN .
s o | G @w@§%
Mean® m%z K R Y | L1 L] s
/Q\\, G106 %3 S & [¢)” 21 | % LOQ
Q
o D] e e [
~CMean’ Q06 G 83 (g 64 RCS) 5%
A G998 K | @76 N 10, (<LOQ)
e o e | e [ 4 | Goo
&Mean@? @% r\Q [©) 54 Y @ 2 *

S Q A
AA: Applied Amount N v @Kﬁ @ § é AN
*: Value taken for kg&s calé%llatlon @

B. METH?Q’A&%AT@ON \ s S

Analyses of the sa@’ples %éere @;rfo @g Iy§LC M@/MS@nethod which was validated as

required hy“the SAN cum ri analysis of the samples. During
method@%hdatlon re@verle@f AE 6 in s@ WWwere Between 90-100 %, in soil DD between
80-90 % and in soi WQ‘% bet 4 ‘Q\The %term@\i values of the blank samples were less

than 20 % of the %§1gn LO th test iterfoin all Sdils.
In addition, the e racth efti ncy Wats de@%’nstr@d by f@vestigating the concurrent recovery samples

at each sa al r data secex@bleo Fof ref)@jﬂ) The mean recoveries of all concurrent
recoverles wete between @I‘V @é

C. D&ADATI&OF QR@T Cgﬁ (ND

Thedmount of AERI O90®e<}<@]ed dun@ the incubation time from 106 % of the applied amount
directly after application® 5 %-in s Ghe end of the study (48 hours). In soil DD the amount of
AE F109036 rea d fro 8 %6 2 %@nd in soil WW from 102 % to 5 % during the study. The
extraction e @wn&x € stizﬁly wag demonstrated by concurrent recovery samples.

The disappear gtlm@ nggmd D@O) of the test item was calculated and is represented in the
Table Zﬁ Q

@
HQ© ccu@io@

AE F 36 (mPBacid), a major degradation product of deltamethrin, is rapidly degraded in aerobic
soil in the dark. The half-life of mPBacid under standardized aerobic laboratory conditions was less than
10 hours in all soils.
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From this study it is concluded that mPBacid has no potential for accumulation in the environment.

%@’\@Q@@

The results are included in the summary of the degradation rates of deltamethrin and its @for S
degradation products in soil in the laboratory given in section CA 7.1.2. o @§
@ @
Report: KCA 7.1.2.1.2 /03; | GGG 2013 TN
Title: Deltamethrin: Kinetic Modelling Evaluation of Data fro @jeroblc Sm@ @
Degradation Studies to Derive Trigger and Modelling Emdpoints . © gl
Report No:  VC/11/026A @ @& «z@ O
Document No: M-462053-01-1 g § v\g &
Guidelines: - EU Council Directive 91/414/E é’ as amenﬂ@y Commis §en Diggetivi e ©
95/36/EC of July 1995, Sectlm% Point 7 a n%ussm& ation ( N&@
1107/2009 of 21 October 2 N & @
- FOCUS kinetics (2006) ! . @6@’ %\ @’ 6 > §
GLP: No (modelling calculationyy @@ 2 & @Z\,\E’ @§ >
v ) o Y % &’
X

EXECUTIVE SUMMARY
v

A kinetic evaluation of the relevant b1 s%ll d@gﬁda‘u&% stugg@ with.the 1 ctlc@s deltainethrin
and its major soil metabolites has b %@uctqd@m corfipute gra @12 aggording to
FOCUS Kinetics guldance [FOCU&S; 2006 The}pd e 1n@s re@s forthe pa@@\t coripound were
summarized earlier, i.e. in the r@evan @:UOQ?A 7 @

In the following, the modelling-endpaint DTso valuéy derlxed fo@ taboht@ mP@M and Br.CA
are summarized, which can be use&m en&nm@tal exposure ﬁssess%%lts 2

The resulting DTso Val"l«:@% an maxn@@l §Jren@s in 11 ofidelta hr major degradation
products used as modglling i es fordhe cal dlatioof predicted env1rc@1ental concentrations
in soil (PECsoi) are s@mmarfzed i able@l 2- §t os%%r pre@ctec%nwr%}lental concentrations in

groundwater (PE in {able 7@§2 @ @ @
S SN \\ S N
I METHODS ©© o & @ @ §
Laboratory egrada@)n dé:ﬁ f0r@§e m, abol of d@@methr@n (se@, sections CA 7.1.1 and CA 7.1.2)

were evaiga ed against 1cs rts ! he efrmination of metabolite modelhng
endpo . The chemt str ure a s of ollt@ mPBacid and Br,CA are shown in

section 2 of the rel@ Th&ﬁsed @a on @grad\jﬁon a&e shov@\n the following tables.
Table 7.1.2.1 2-@ R%udu@a the@%d)@erfo@d by Error! Reference source not found.

91@} 13

N B@l -lab, 2 > Gem-label
i@ ate RN @" Renlicate 2, Replicate 1 Replicate 2
Ti Q[(\\ mPBQ]d n@amd Br,CA Br,CA
{days) 5, (%AR) U @QJ % AR) (% AR) (% AR)
Soil Casa Grand O S

0 @ g & nd 0.00 0.00
1 @ \% ﬁd N g n.d. 2.45 274
3 O O nd, © n.d. 6.83 7.94
ol & O b n.d. 10.61 12.20
9| S Q . n.d. 21.08 25.48
‘%0 @@ SRS ¥ n.d. 2291 21.35
Q S50 2 o S nd. n.d. 8.86 8.35
9 n.d. n.d. 1.75 2.32
§ n.d. n.d. 0.009 0.00?
181 n.d. n.d. 0.00 0.00

%AR = % applied radioactivity; » lowest tabulated value is 0.17%AR, % LOQ is be set as 0.09% for the
calculations
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Table 7.1.2.1.2- 11: mPBacid residue data for study performed by _2011, report

M-413119-01-1 ’
. & &
Time mPBacid (mg/kg) v
> >
oo | __EmS  ues
0 0.113 0.121 o 0117~
0 0.112 0.120 N 0.11® 9
3 0.087 5095 N 0098 T &
3 0.079 095 @ @84@ @ @
6 0.065 0070 &R @063y & &
6 0.058 @ 0076 & 0,06 O &
24 0.011 A7 0024 Qoo & 0que O @
24 0.009 & oo @ | RV e @
48 <LOQ , <|$ S @ 0,007 "N
48 <LOQ &y 2 oo éﬁ S <1£§ n
LOQ level 0.0058 mg/kg v g O S o
S F TR s ° &
A
6 ¢ sund. 2013, 2053%01-1
S § N4 &S 2
R &) @ @ Q O N
II. RESULTS 9 @ @ o
@ N v %
The mPBacid data (Table@k\z 1. 2\11) ere en@red @Fﬂto tl@QF m®1 scheme and

optimisations conducted in a ste £§éedu@§accor@mg to the ﬁ@US@g@me‘mc@@Flowchaﬁ 7-2 for
the determination of pareg@nod (mR@amd @sed study). O @

Table 7.1.2.1.2-12 su ar1 @imlse@no o(\) 1ts fi I@I]P@ld f%the dete @nnaﬂon of modelling
endpoints. DetaileddgyinGUI § fileg%re shopvn in endix &f repoft. The three soils from the
mPBacid dosed y (E¥ror! felge e _source o fog% et al. 21, report M-413119-01-1)

afforded excellegy fit Xl“\ﬁe re$p. st%iy wawond%%d at @"C§gﬁ @nd thus the calculated DTso
values do not ulr@'the@orma@satl% @ @@
)
The geom@glc meg@zj gso o@\y@% h@%s (i@le 7.¥@1.2 13) @ therefore be used in exposure
assessn@s along wit Vatl@ormatlonf tionQy 10\
& gq @@C &9 O

BN

&

Table 7.1.2.1.2- ]@) O&t%m ‘@(lneﬁ& moe@” par%‘%eto‘ for mPBacid — modelling endpoints
A

@aren@ Disw  ODTwgy ffm  Chi? t-test

Soil Qabeb®[nf @ klng\t% ﬂyours)@\ (hokgs) () error (%) o Visual fit
NA  N/K @% %f 699 @o - 1.3 3.41e-09  Excellent

N/A %/A <@FO) ©\ 29 9 - 1.9 1.96e-08 Excellent

N/QQ N/A (SF@(} @9 S 29 - 42 2.87¢-08  Excellent

¥ N 0o
Table 7.1.2.1 2@f3 Optl ed kiffétic @)del parameters for mPBacid — modelling endpoints

\lhl

@ \%(20 and "s\ @
& Norm. Chi?
So*ﬂ? @abel %Inmﬁ@etm l:)TSO DTso fhm error ttest Visual fit
% O@ @ inetic (hours) (hours) ) %) (-)
N/A N§ (SFO) 6.9 6.9 - 1.3 3.41e-09  Excellent
N/A N/A (SFO) 9.0 9.0 - 1.9 1.96e-08  Excellent
N/A N/A (SFO) 6.9 6.9 - 4.2 2.87e-08  Excellent

Geometric mean 7.5
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The BroCA data (Table 7.1.2.1.2- 11) were entered into the Figure 1 of KinGUI scheme and
optimisations conducted in a stepwise procedure according to the FOCUS Kinetics Flowchart 7-&for g
the determination of parent modelling endpoints. Detailed KinGUI2 output files are shown in A: di)@@
8.2.1 and 8.2.2 of the report. The Casa Grand soil (Error! Reference source fot found. 19g§ eport
M-136659-01-1) is considered to give an acceptable DTso value of 12.8 days@e Table 7.12

b

16.8 days when normalised to 20°C and pF2 (see Table 7.1.2.1.2- 15). IS @ .
O o
Table 7.1.2.1.2- 14: Optimised kinetic model paramegeys for Brzc(§\?— modellin %nd&imts & @
@
&

Rchiz @
Parent DT D ffm ,© Sptest
Soil Label Info aren %0 @% m & error “s Q V@al ﬁt@

kinetic  (days) /\@ys) BIRS) (@;) §

CasaGrand Gem High HS 28 74 5, @09 " 12,00y 2%@-10 &Verxﬁod
Table 7.1.2.1.2- 15 summarises the optimi ed mo ﬁts for @e determm @dell@g
endpoints, thereby including the furthersdata lfsged 1nﬁable 3 t able 7.1.2.12> 6 IS 2 of
Br,CA rate of degradation study repo 3 r@port 1\@1555 19-01- 1@% f()ég; soﬂ
O%l@ys ca@theré@re b@@asedéjexp re @éssm%lts, along

Altogether a geometric mean DTso

with a conservative formation fra@)n of I @ @ @@ Q
. @ v\\ﬁ @f N @® (3
Table 7.1.2.1.2- 15:  Optimised kinetic model pazameters fo Q‘;" 2C@Aj mo lm%ndpomts

~ Q
(20°G§and@2) R SR
o L@ N >

DT

N Nérm Dy
t i
Soil Label < Info @iﬂ D s R 50\© (% error \@ o Visual fit
& @Y Sy T cme
Gy N& (PO 38 W o & J@ 18215 Verygood
AXXa \ m /A (SFO)_ 3. 30 V. § ) 3.10e-16  Very good
@N/A @(SFO@ N %ﬁ 3. @ © @ 42 4.51e-11  Very good
b Gem N/A (SED) {3.2* "@\ k03 o é,gw 4.9 1.07e-09  Very good
Casa Grabd ~ Gem @lgh %@ @ 12.8 @»68 SO 0.889 12.0 2.3e-10  Very good
° <\\)/é;eq\(netrlc ,@an > i&\
* Results taken from 20@§m0% M- 4555@%1 1 @ @

2 (A S
@Q S¢S 5w
CA 7.1.2. 1@ Anaero@de@ada@ of ﬁg\e ae substance
The de t10n rate ofrgelta rin {®soil der fﬁeroblc conditions in the dark in the laboratory was

evaluate durmg ex I~dnclusion an® was accepted by the European Commission
(SQ@O/6504/V1&9 ﬁn@ﬁ O&obe 02@“ he following two studies included in the Baseline

Dossier were regareded @[eval@
O e & @

Year | Document No.
1991 M-136665-01-1

1980 | M-149538-01-1

Dfé @ n is extensively degraded in soil under anaerobic conditions, DTsg ranges from 32 to 105
days (= 5), however, degradation was somewhat retarded in comparison with the aerobic degradation.
The principal degradation pathway under anaerobic conditions was the same as that observed in aerobic
conditions.
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No additional studies are submitted within this Supplemental Dossier for the deltamethrin renewal of
approval. In general, anaerobic conditions are unlikely to occur in soil when deltamethrin is used, @ S

CA 7.1.2.1.4 Anaerobic degradation of metabolites, breakdown and_reaction pro@cts @§

During the Annex I inclusion information on degradation of deltamethrin metabolites under\%lae
conditions in the dark in the laboratory was accepted by the “European fLompiission
(SANCO/6504/V1/99-final, 17 October 2002), and it was not regardes@a relevant pedces s%@
Therefore, no additional studies on this topic are submitfédl within thi upplementagDosi%r for @e
deltamethrin renewal of approval. Y

In general, anaerobic conditions are unlikely to @ur in soil W@en deltam@'rm 1@156&%{) nt

@

exceptional case that anaerobic conditions occur inspil after deltzﬂethmﬁ wa &s expected t]&
temporarily, the major metabolites BroCA (cis) <nd mPBacid will be@lore stal n a\&%rol@oﬂ
environment, however, will then be rapidly degraded ogce aefpbic OQndltl bllsﬁed again (see
section CA 7.1.2.1.2 before); subsequently thay d&f@)t h the@tent@’to r@@ u@erobl%aqulferos
(see for PECgw calculations in the MCP d%sw{ seetion ¥P.4). Q IS @7 @&
< \\ NI S §
@ @ N & @ %\

CA 7.1.2.2 Field studies Q K "\9

The dissipation of deltamethrin in ggil und@ ﬁeld%on t1 eval ed d }gﬁme&@f)lmlumon
and was accepted by the Europ%@an onfmissi VIQ ﬁn (%%ber 2602).

No additional studies are subinitted” Wlthlls@hls Suf)@’leméﬁtal D@%ler T the %tamé%rm renewal of
approval. In general, the ﬁel stutcs co@med@;e restlts recegﬁ/ed@sthe sébof la@)ratory studies.
s & RS
CA 7.1.2.2.1 Soil ggmpa@ﬁia st@hes S @ \ é q& \@
The following tw dle , one and%ne G@many, 1ncluéé% in the Baseline Dossier
were regarded re@ant\d@mg nn& I 1rfe\\l,u51on§ @ @ Q
o~ > SRS

/

Kut S @@ ¥ear @Document No.
N T 1991 | M-149730-01-1
N 0| 1990 | M-127756-01-1*
*: German language; t glis thansla is re;@tM %56 2. Q
k@ﬂ R granslagin i K p

In the terrestrial @eld Q%dls atio @tudle{%’ond@ed inMinnesota, US and at four sites in Germany
Deltamethrl owe ﬁyely f to Q@era&@;};g n from soil under field conditions with field

DTso ranging from 1 are even after multiple application of exaggerated
doses. i@ US study@goﬂ c we@ § Itamethrin and its major soil metabolite BroCA
down td\a depth of 99.cm and30 cm, respestiv \Deltamethrm residues were mainly confined to the
upperJ 5 cm of soi %mC@ms Rt det @ed a@we the limit of quantification (LOQ = 0.01 mg/kg soil)
under field condltlons @ @

Table 7.1. 2@& El}ﬁl ; 50 values estimated for deltamethrin according to

dg{y]l of SXNCO/6504/V1/99-final, 2002)
@ &\ \J
@ @
§ N St&dy No@ DTso Comment
Q& Kz 9738:01-1 2 — 3 weeks Both cropped and bare soil (US)
J
Q Four b ils in GER
©®< M-127756-01-2 1 — 4 weeks our bare sot's in LK,
overall realistic estimate: 3 weeks
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CA 7.1.2.2.2 Soil accumulation studies

Field accumulation and soil residue studies have not been performed and are not requlrﬁ for@©
deltamethrin. Q\ @
& O
@ S8
CA7.13 Adsorption and desorption in soil A § < %
. . . 9
CA 7.1.3.1 Adsorption and desorption <) g\a %\ N é\ﬂ

The adsorption and desorption behaviour of deltamethr? Br,CA a @nPBamd m@§8 \evahg%ed &@

during the Annex I inclusion (compare EU Monogragh Annex B7 @i was acceted b Eé%peas&©

Commission (SANCO/6504/V1/99-final, 17 Oct 2002). I@ not_any adsorpﬁﬁ)n &1@

desorption data were stated in the LoEP for the n@bohte mPB%md su@ it Wa Shot r@arded@as a nggjor

metabolite that time. o 6 . N
% o @ % IS N

S 1o be Fodellin

The following table summarizes the adsgtlon @mta]é)Ko@ in @15 to be u@ for @ delling

purposes: > § N §@
\ \ & S S8 &

Table 7.1.3.1- 1: Overall sum y f%adso stz}{gs K§},d5) i ils of deltamethrin

and its maj(g j@) atl(i&pr(gmts N %@ @@@ ? \%@)
Cladspyss "*z, unddic

Compou&t@@ g a0\\[’mL/ ] é@j@ gxpopé% 1/n! @ @Q é

Deltametiurin o, 10@}0 00 .109% - 7 &

BrnChy O [25% @ “1089 T A& 2

mPBacid 148.3 o> 996 NS
@s&thme j %a D © ©® °\U é % o\\\@
@ @ S §’ S AN
s &8 @ o
PO o &
CA 7.1.3.1. %&dso&tloband @sor&@n qgéhe tive sabstarice
The adsorption and@’esorﬁﬁ@n b av1o r of c%f?met i in sofl @ch equilibrium experiments was
evaluated during the ‘&Ann 10n nd _was ep@’by the European Commission
(SAN(Z®504N I/99 Octo r 2002). T@Qfoll eying study included in the Baseline Dossier
was regarded relev@gdur&é the nex @ Cltgiﬂi%n RN
thor(s). _ @’ . @ r | Document No.
&7 : T 0 [ 1990 | M-135594011

X G @

The me@ed Koc Va@es r@d fiém 4 00,6~16,300,000 mL/g, the arithmetic mean Koc was
10,240,000 mL/g a@he agithetic mea reurf@ch exponent 1/n was 0.93 (see table below). No pH
depetieency was stated. @

It was concluded that a(@)rptl@ am@d%or&@n data of deltamethrin indicate that the substance does
not have a 1ea&@&g potentia o Q

éQQ%@ &©@
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Table 7.1.3.1.1- 1 Adsorption data of deltamethrin (JJJJj 1990; M-135594-01-1)

W@
Soil Krvalue Koc value Kom value 1/n S @b
[mL/g] [mL/g] [mL/g}, S ®

Arizona I (sandy loam) 9,600 16,300,000 9,500,000 0.7 QQ
Arizona II (sandy loam) 30,000 12,800,000 7460.000 1205

: 0 © 078> @
Arizona III (clay) 26,700 11,400,000 (5600,000 |, © 074
Mississippi (silty clay loam) 3,790 @60,000 A5 270,000 %\ {jﬁ’l 0@ @)
Arithmetic mean: 17,520 10,240,000 Q5,940,000 @ 93 ©&

T Ny
Note: In March 2008 the former RMS Sweden (Keml) i in{ @med the EU mmlssmn a dR1S in a [ette out t@

Swedish re-evaluation of the Koc-values stated i ppendix I to>the 1ew port@n the 1nsect
deltamethrin (Review report for the active substancé‘deltamethrin 4/V er

was RMS for the application of deltamethrin as &Qlomde@T 18)39n w %h an atgorptl udy’ b@/
(1993; M-152148-01-1) was evaluated. This s@l Sides @se neyp Km&hes @gln from 4 000 to
577 000 mL/g in soils with organic carbon c%ltents 0 46@81%.@13 stu egard@ as @ ptablosby
Sweden. A new mean Koc of 408 250 rrigvas %%pose&%w the @rmer S yvl@z st%mdlcate igh
adsorption to soil and a classification a: mobge The@se ofthis valgg woyld not ific ¢ any
predicted environmental concentratio @a \was &gﬁo usedh by ﬁ evaluation of
deltamethrin as a biocide. Keml was ¢ ofgtion tl@t a haiﬁmonlseQ for t@ Dra§l ssessfent Report
and the Competent Authority Repon@s to %efer I@wev@fﬁm the pom@@as n angé&ﬁn the list of

endpoints under EU directive 9114 an% eref@ye th%@j icia e 1&(111 used for @3 ca]&ulatlons

No additional studies are suvk)ﬁtt withipQhis %pplemental Q@émer or the deltaméthrin renewal of
approval. A summary of, (&rptl@@ and @ﬁsorptl n behav1ou@» of %gltame@@rm and its major
degradation products in‘sail is %Ven in@ctionC A @LS 1. @ @
@@ . S S @
CA 7.1.3.1.2 A@rpt&on an@es pt 10n°§ meébol]@s, breQ(dow% and reaction
products’ = S N o & O
& \ N AN
The adsorpti@ @sor@ion béaw 1@’ of *EmCA@nd &amd in soil in batch equilibrium
experiments was ev@tmted%turm&)the A nex us1?§nd whs ace P ed by the European Commission
(SANCO/()%MV 1/99- ﬁm}l 17@0&?@ 002 he fo @ st d@ﬁ included in the Baseline Dossier
were rg@ded relevar@ ri ex | 1nc1u51
Ao Q N
SRS X @ear Document No.
> q 199@ M-150487-01-1
SR 1@99 M-149517-01-1

0" 9
The so ‘%1 of Brzc%was @esti@%@d %g rrok} Reference source not found. 1991 (report M-
150487°01-1) in a bateh equili rium stud soils. Sorption values for two of the soils were not
included here, follawing omfigend EU Review Report of Deltamethrin (EU, 2002). The
rem%nmg measured Ko@valu@an% rom@ .1 to 43.7 mL/g (see table below). No pH depencency
was stated.  @"° NS Q

& B
Modelling ulam% shddld be cond @ed with the arithmetic mean Koc = 25.6 mL/g and with the
arithmeti%gnean @éund@@h ex@nent =0.89.
N ©



R . Page 42 of 117
sayer) Bayer CropScience 2015-12-02
R

Document MCA: Section 7 Fate and behaviour in the environment
Deltamethrin

Table 7.1.3.1.2-1:  Adsorption data of Br,CA (Error! Reference source not found. 1991, report M-

150487-01-1) @
Soil Kr value Koc value Kom V@le ]@
[mL/g] [mL/g] [mfjl@l o O
Arizona II (sandy loam) @ 0.089 38.2 222 1.00°s
Arizona 11 (clay) @ 0.109 46.8 271 § 1.0
Mississippi (silty clay loam) 0.355 @.7 &7 254 %\ 026
USA (sandy loam) 0.587 §23.0 @ 133 © 289
Michigan (clay loam) 0.267 Ll 59 LT St o
Arithmetic mean: 0.403 @ 256 & 14907 N 080 é}
a) not included in the average of 26 mL/g, following the rmendation of the EU@Q\/iew@poﬂ @J ,2002) N
@ > 7 @ D R
° v
The sorption of mPBacid was investigated b@KErr e _" \' ol d. 1952 (rgport M-
149517-01-1) in a batch equilibrium study with f 5011 < pa @m 0.7
to 287.8 mL/g (see table below). No pH dg%ncmcy wﬁ& stat% % § @
Modelling simulations should be 0@1 w1t @e aryl ‘fﬁme%@nea@o@om)@ﬁ 158§§1L/ g
(91.8 mg/L) and with the ar1thmetlc ngeundh@l ex@en‘c @ S ©
@ @ @ ‘&9
¥ Db 35
Table 7.1.3.1.1-2  Adsor t@n data of m@am@@am@ efe&me sdutce m@fou@v 1992, report
M-1 7-01%
e AR PO S AP
Soil o\@) %© @? val @ @ K§f7lue é V;Igg&n ]§e 1/n
Arizona (clay) % [H:) TR 28%% S [m\166 9 0.9898
rizona (clay v\g . . .
Mississippi (silty @ ag) @Qf.sm@@ S 90 © 110.2 1.0068
Maryland (sandydpam) Ry 2. %6 Q @05.03&, @ 60.9 0.9386
Michigan (cla@am}>\\ & @ 153397 \ 50 204 0.9218
&Y Ar@ﬂenc@ean- © %0%58 % > 1 91.8 0.96
. N N
o > © >

. Ko
No addjtional studies #te su@tted@hm this S 16@31 sier for the deltamethrin renewal of
approvall A summagy ds&rptlo and desorptio eh&wours in soil of the major degradation

Fof e

products of delta rlna is n in Secti A7 ¥3.1,
AR g e B

CA7.13.2 @Agerp@n @ s & o

Studies ar Q%ot requlre®Qm Con%@lsm%g%{eg@tion (EU) No 283/2013 in accordance with

Regulati @ EC) No 1@7/20(@
CAT1.4 Mﬁblll@ sai@j

The mobility ofzdeltamethri % s @as & uated during the Annex I inclusion and was accepted by
the EuropeagrSommiysion LSANEQ/65( / 1/99-final, 17 October 2002). Soil column studies and one
of the field 'ssipa@\n stegies (see Erx 1 Reference source not found. et al 1991 , report M-149730-
01-1) co @%e coficlusigwrthat deltamethrin has a very low potential to leach through soils and

contalgg%ate @Jnd\%ter or@urface water via this route.

/@/

zgs col@%n l$hmg of deltamethrin are not required anymore. The leaching behaviour can
sess&t from the available adsorption/desorption values combined with other relevant input data by
accep modelling estimations, i.e. PECgw calculations submitted by the respective MCP section

9.24.



B ) Page 43 of 117
sayer) Bayer CropScience 2015-12-02
R

Document MCA: Section 7 Fate and behaviour in the environment
Deltamethrin

CA7.1.4.1 Column leaching studies

CA 7.1.4.1.1 Column leaching of the active substance . @ @6
N
The following studies included in the Baseline Dossier were regarded relevant during th @% ne i@j
inclusion: N & 'S
, (o4 N
Author(s) Year | Documént No. @Q § &

7 | M-149991-01-2 IS o
G M Y @ @
g M49493-01-1 o
80 -@@930 @ 9 & &
RO &
Q Q)

No additional studies are submitted within this @@?plementalﬂgosswl@or the%lt@th incgenew& of

approval. %" @ % %
CA 7.14.1.2 Column leaching of %e%bok@’s, b{gﬁkg% a%d reb@}lon p@)du
No relevant studies are included in the@selmg\doss@ and%o ad@ong&ﬁud@re s 1tte®§ thin

this Supplemental Dossier for the de@net}g\% re@al o@pro@l § @

N

f>

7
4

The leaching behaviour can be assggsed frc@rﬁl the ava11 le ad SO @ @es co%ablned with
other relevant input data by aCC@)eted@dell At gw cu]@ns subthitted by the
respective MCP section 9.2.40 N
RN & 2 2
9 D & & @ & 2
CA 7.1.42  Lysimeter studies @ § N OO

No relevant studies 1ncl@d 1195@6 bas@me @s@\smce ch gire n%t?r%qulred No additional
studies are submltt@wn n this plr.é‘h tal Bdssieryor the deltamethrin rénewal of approval.
3 @ N fh@@ SN
O @ @
CA7.143 b@lel$@ac@g st@ws > & @ §

No relevan%studles@}re 1n$§f’udec&j>n th basel doss@r si ce su] were not required. No additional
studies @submltted v@hm t@Sup@ﬂenta 0@& f e d&& ethrin renewal of approval.

CA 7.2 F and eh urm wa@ an&ed

Deltamethrin i 1s hydro al ab @(pH 7) and acidic conditions (pH = 5) at
25 °C. The 'a- ad ltamQ ri e to hydrolysis is significant only at elevated pH
conditions w1th a DTso of3 d 2.5 days at pH =9 (at 25 °C). The two major
hydroly@oducts, ald de @%@ ound at pH 9, result from the ester cleavage of
deltaméthrin. . If 0)%en is preseqt in su s solutions it is expected that the final products of

hydrelytic cleavage WouldThave been and Br,CA. Under environmental conditions in the
pre%ce of oxygen, mPRx del@e 1s ra ly @udlsed to mPBacid.

The UV-VIS Q@so ien d 1n tﬁ@enwr@mentally relevant pH range showed that deltamethrin in
aqueous sold@ions does o absort very@low amounts of light at wavelengths above 290 nm. Further,
the quant } ylel®f digéet photo-transformation in water is rather low (® = 8.72 x 10). Therefore, no
contriby ~~- 0 @‘16 djrect phédodegradation to the overall elimination of deltamethrin in the aqueous
envigﬁhment pe% (DTs0>48 days). However, the indirect photodegradation of deltamethrin
aCe Ja er 1@35&: the presence of natural photosensitising substances with a DTso of 4 days.
ain degradation product detected was mPBacid at maximum amounts of 47% of the applied
radloa@Qﬁ; in the sensitised system.

The studies evaluated during the last Annex I listing with deltamethrin in two different natural
water/sediment systems showed that the compound was thoroughly degraded leading to CO- as the end
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product of the mineralization process. The adsorption of deltamethrin from water to the sediments
accounts for 60 to 88% of the applied radioactivity, and is the most important dissipation route in n@fal S
surface water. 50% of the deltamethrin in the water disappeared from the water column withi day@§
The DTs for the entire system (water + sediment) ranged from 40 to 90 days ut@gr standard itigns

in the dark. Main metabolites in water/sediment systems were: a-R-isomer o f@@eltamethrm {max.

of applied radioactivity in sediment,); 4'-OH-deltamethrin (maximum 8% in~sediment) acid
(maximum 6% in water). Position of '“C- labelling (benzyl-'*C) did not a%%v measurem@lt of C%@

The dissipation DTso of deltamethrin in the water columx% several ml® /mesocos %d A ral @d
studies ranged from 1.5 to 24 hours. It was concluded that the substapcg will rapldl 2 the é
water column with an expected half-life of about @ay Deltamgthrin will m, y belstr11® d o

suspended organic material, biota, and eventuall@dlments Futther ‘t@gavau@lhty fgreducgﬁ
in part may explain the slow biodegradation. Irfxghe outdoor roc,o\ sta%y 1,
report M-200619-03-1), with three applications at 7eday inforvalsidranssisome deltamethtin was
observed in the water column at up to 16.6%9f T@ t@l radz@&actn@’emd@ on%day aﬁ%r the& I

application. % @’ R @ @j @

A conservative DTso of 1000 days for @ns Ls\\ner @elta@@hrn@ﬂ wat@g and@dlme@ Wasq§ din

the FOCUS STEP 1 and 2 calcula‘uon@ (iix éa @ %, @

Despite the low vapour pressure ({%eltam@hrm (*. 1x10%Pa @)IOC Qvola@}satm@ @) water
surface appears to be an additional“dissépation%ute delt@geth 1cr01®er film onto
the water surface after spray e Véﬁ“ﬂhsat?@;n frépn thi Srfa 1crolayer an be &(plamed by the
Henry’s law constant of del%@amet%m of ﬁlogaXm@ml (1 errm,g?b dl@lled water of a final pH
6.8). 2 NI )

<A
The dossier supponlnéthe appt f met@% i ludes a%add@nal mesocosm study
with realistic spray exposure/q —N613@)1 1§mmg§1§ test tanks of 6 m* water
and 1 m water deph,-as represent Ve of% smal Wa@ body. It completed after the Annex
I inclusion. Delt @th r@iecr ased Q‘itj%f al %pphca@ons qé@kly a st%m y with an average half-life
in the water 22, hour nd DTso>for she w system (water plus sediment) was
ggiamn 8 T zé%; g

determined t ougs, only @

An additi@g%%l aerobic ter- @dy %r t paro @nd _2012 M-

43482@@ -1) is includ usu@a seco pom@nn 1“@ngeml@lmethyl label of deltamethrin to allow
the 1nvest1gat10n o\ld of th® delt&ﬂ%ethr%g molecule. The new study performed with two
different Water/s %ys§1n01 &d acidic sed@wnt@,lso Both topics had been mentioned as a

kind of data g%g r1n e eathier E&Valﬂs@%on Q @j@

Again it was§hown @iat @m htin i 1s roughly de%aded during the study duration leading to *CO,
as the endiproduct of the 1zat pro@ss (m&x. 39% of AR at 99 days). Further, in total five
major r@’bohtes wer@@iete(@ dur th udy aZR-isomer of deltamethrin, Br,CA, Serinyl-BrCA,
and BrC (1somer The %’V ollte@esulted from the degradation of BroCA which could
not\b\z%’ followed by the@a li dy rfoﬂ@ed with the other radiolabel. The proposed updated
degradation pa‘%vgay of @ltm&@hrm@l wat&r@nd sediment is shown in Figure 7.2- 1.

& %% @ Q
In summary@ne l@m rofites o degra%@on or dissipation of deltamethrin in natural water systems are
adsorpu(@}to thessedingent (g)vell as to suspended solids and aquatic macrophytes), chemical and

photocﬁ@mca@eonv S10N (@ the trans- and alpha-R-isomer of deltamethrin, and hydrolysis with
Xy,
subsguent @%lat@ f th&sransformation products.

In%ddm@ﬁ@ several auﬁ)rs have also stated that volatilisation may be a route of dissipation of
deltan@rm from a water surface microlayer.

Altogether deltamethrin has no potential to be present in open waters.
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Figure 7.2- 1: Proposed degradation pathway of deltamethrin in water and sediment

©

2

HCCH X @§©
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Degradation

Q

Serinyl-BrCA " © (& @l iy *@\
erinyl-Br . R QO N
S D ds§ o S TR ©
L\g\’@ @ieﬁi@atm@ X é& “ o\@
@Q © @f NER/CO, S o o &
S Q @
Sy e aLSTES
o %,
N & N9 @©

In the fol,lo@mg a summary ofsgput @ cor@ering@ﬁe r@pecti‘é’sﬁew kinetic evaluations of Error!
Referen@ source notfoun 13 &eport M-46 -Okﬁ an@rror! Reference source not found.
2013 (report M-462>%4% 01al)on Qggrad@% insaerobic watetfsediment systems according to FOCUS
kinetics guidance glven or d methyin an@is metgbolites in order to be used for surface water and

diment >
sediment exposufe ass N & @§
Table 7.2.2. @4 &7 2 259 @Jmls%@se the” resulting optimised modelling and trigger
endpoint DTso Values for :@um@ m@ new water sediment study.

Table 7@.3— 16 sum@rlse@e resﬁtlng@tim‘iﬁé\d total system modelling endpoint DTso values for
alpha-R isomer of @ame@hrm ri degitdlate of the parent compound. The a-R-isomer was
obs@’ed in the water co to 186% anidhin total water sediment system up to 36.5% of the total
applied deltami}h.rln 1d e@the application. In FOCUS STEP 1 and 2 calculations a DTso value of
34.0 days can@ to Zglfy tﬁ@degr@tlon in water and sediment.

Table 7.2.28* 25 sythm hg\ﬁoptms@ed modelling endpoint DT’y values for the sum of deltamethrin
and alph is@ger ofﬁdeltan@hrm considering the data from the water/sediment studies with both
radlolé@ s, @ ré@Wlth@e benzyl-'“C-label already evaluated and the new study with the gemi-

yl 1 @él IngFOCHSsw evaluations, a total system DTsy value of 52.2 days can be used as a
co afiye approach for the water phase degradation along with a default DT value of 1000 days for
the seﬁﬁn phase degradation.
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Table 7.2.2.3- 26 summarises the calculated water phase and total system DTso values for the sum of
deltamethrin and alpha-R isomer of deltamethrin considering the data from the water/sediment s@les >
with both labels suitable for use as trigger endpoints. N §

Table 7.2.2.3- 27 summarises the optimised total system modelling endpomt@@l‘ 50 Values&fg{2 @
(cis). In the new laboratory water/sediment study with deltamethrin, Bro.CA (as observed.in thewater
column at up to 32.2% and in total water sediment system up to 43.9% of kl% total apph&elt@thm@
7 days after the application. In FOCUS STEP 1 and 2 a D@) value of l(k%days can bg@tsed t"@%quant@'
the degradation of Bro,CA in water and sediment. & @ @

@
In the new laboratory water/sediment study with deltainethrin, BrC Romer 1 W;l&b n@n t]@%at
column at up to 20.4% and in total water sediment s%stem up to 354% of the t applied delfainet r@f
30 days after the application. BrCA isomer 2 wggjdbserved m%he wager colu to 25 % a §>
total water sediment system at up to 9.9% of the total %phed tam@hrm S%ays%er 3 Qé\applgg 10n.
A conservative DTso of 1000 days for BrCAg@yomerZt an%@a n v@er a&@edn@a@t can be used in the
FOCUS STEP 1 and 2 calculations for the% met@@”hteS@ Q @

In the new laboratory water/sediment staiﬁiz wﬂ&@ delta .~ ethr r@erm rC Qlas rved in thewater
column at up to 7.8% and in total w digient s s m S‘«%1;16: to pl deltéinethrin
73 days after the application. A cons )§T§0 8710 ays 1@” s @e i r at@sedlment

can be used in the FOCUS STEP nd 2 C culat%ns Jér thlS tab \‘”\9

In the laboratory water/sed1m§ystud§@vlth d@fam tin r'&fere%e so@ e not found., 1993;
M-131938-01-1) 4'-OH-delta thrnﬁvas%@eserved n the ed1 t atdgp to 8.5% ofShe total applied
deltamethrin 7-14 days after thé%pph@ @r FOQUS PEC TER I ande calculations the
maximum occurrence ofd %o er of&tudy M~13 19@8 -0ldean Béwse %@cqgvative DT'so of 1000
days for 4"-OH- deltan@hrm éater@nd se@nen be ésed m@e FOCUS S 1 and 2 calculations
for this metabolite. & @ % @ w\g & x\

In the laboratory eou@hote@%s 5m§y o%eltam%@rm
1) mPBacid wassdbserved at lﬁs to &1%. A%@nser&@ ive 00+days for mPBacid in water and
sediment can &g use‘_§n the BOCUSSTER, an@%@cal r th@ metabolite.

Table 7.2- Dand Table 2 2 su1 %ﬂﬁ@ the @ﬁ)stan@ rel@d pal@fneters to be used for deltamethrin

and its /@abohtes in cal@tlo FOCUS @ Stg& le@&

For PECsw calcul S t %ﬂam m oc@mem&%m the wateﬁ\olumn is used. For PECsed calculations
the maximum oc enc ot dlme@t’ syst@l is ysgd. For PECsw calculations of metabolites,
for which measu d K@ are g@f avaafﬁle ﬁ(oc $§(’) mL/g is used.

For PECsed@lculaﬁéns gsur@(oc a@be us@ if available. For the alpha-R isomer and trans-
isomer of deltamethrin, ed &oc valies were not available, the Koc of Deltamethrin
was usedSFor metabol?@s foQNhlchgﬁeas@d K((\’/alues were not available, the default Koc of 1000

mL/g can be used. @ % .
@ S
S v o &

1991; M-136754-01-

@/
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Table 7.2- 1: Substance parameters for deltamethrin and its metabolites used in PECsw
calculations @° @@
Parameter Unit Deltamethrin  alpha-R-isomer  trans-isomer B%CA Br v
of deltamethrin  of deltamethrin Ay isg@brl Sy
Molar Mass g/mol 505.2 505.2 505.2 @98.0 219.1, N
Water Solubility ~ mg/L 0.00027 0.003 0.0042 N 9000 ©®1000<®\ %
Koc mL/g 10240000 0~ 0A %, 256 2N 00@ R
Degradation @ @& ) \\ @ @
Soil days 54.8 1000+ ¥ 100 507 ook, &
Total System days 52.2 34.0&, 1000* 105% Q IOOQQ c&©
Water days 52.2 34 @0* . (@ 10@9 @
Sediment days 52.2 1000%-2 @.7 S J000% A
N @ @
Max Occurrence . XN @ v,
Water / Sediment % - & 11@ O 18% 328 N 204y
Soil % - Q 000¥ Y @%01 A S
v Y R o O L& g
Parameter Unit BiCA <> Sefinyl-BiCA () 4OH- =, IFPB@
iséiner 2" w@ LS O %ﬁmetg& (E\% ®)
Molar Mass g/mol 19. & 462 O 521 14.2
Water Solubility ~ mg/L S 1000%? N 00 v § § § 9100
Koc mL/g RV & O o o &’A & N 1583
Degradation @ N @ g§ @ Q& S @© &
Soil days S Moo fooo* @~ ¢ 10008 O 031
Total System days é& 10$ @ @ﬂlooo*& N % * o 1000*
Water days 2 o & o 1000w 0025 1000*
Sediment days’ | 1000* &S 6@ @* « “U1000K; 1000*
Max Occurrence v\f § % S S Q A ~
Water / Sedimen@ S @ N §’ 7. Q % 11
Soil % & | - 6,001 Q 0.@5'21” L @.001 5.6
A No measured Koc a@lable,% very co@wariz@ approach ne-ddsorption assumed and Koc set to 0
* Q 2 %
Default Vah@»used@@ %© Q" « o & &
Table 7.;§@ bstan&@pa@eter&r de@me@rin a@ its metabolites used for PECsed
S RN
Parameter AUnit Détameth@in Tpha-Reisomer\ " trans-isomer ~ BroCA BrCA
g§ b ,(@@a S @%’f deh§eth1;,g of deltamethrin isomer 1
Koc =7 @Wg @K 10@@000 o7 162400062 102400004 25.6 1000%*
Max Occurre O q o Q" O v
Water/ Sediment % sO] < - & & 36y 16.6 43.9 32.4
N ) ©
Parametef” Ui [Q BiCA <> Serinyl-BrCA 4-OH- mPBacid
N Romer &$ 9 Deltamethrin
Kocy, %L/g?§ « 10008 § 1000* 1000* 158.3
Max Occurrence _, &@ @ &
Water / Sedimedt % - & 9 Q 10 8.5 11
AKoc ofdel‘@thriﬁ\l?séd @ Y@
* Default value us@& @ §y Q
S &S
N @@ N o
c e T
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CA 721 Route and rate of degradation in aquatic systems (chemical and
photochemical degradation) @ @6

CA 7.2.1.1 Hydrolytic degradation S @\ K

The hydrolytic route and rate of degradation of deltamethrin in buffers undgssterile conditions m@@e
dark in the laboratory were evaluated during the Annex I inclusion using twg radiolabel pogitionsc{**C]-
benzyl and [*C]-gemdimethyl], and were accepted by the European Commission (SANC@/650@V I/ 9&@
final, 17 October 2002). The following studies 1ncludede Baselm@osswr wereé@gard@“rele@ @)

during the Annex I inclusion: Q @ @
O
X O o R & s
Q < @
Author(s) % | Year | DocifmentNp. @ @}
20020 | M=206738:01-1\\ | @
o o]0 -123@’6-01,6@@ ~ A

S &8 . e 9 & &
Deltamethrin is hydrolytically stable i %gater ﬁnﬁer tral i &%d @\%10 @qdltl ns (p@) at

25 °C. The degradation of deltamet &'5) in %?ter dee to roly&g

1ﬁ elex@ed pH
conditions, with a DTso of 31 days &@) ,%%(at 2\ C) aq &J@/s

The two major hydrolytis producth e. fopnd a@pH ult the(e¥ter. f delmmethrm into
mPBaldehyde and Br,CA. H@Vﬂ;\ﬁﬂder le@ ial ¢8adi tlc@ mP de d is‘rapidly oxidised

by oxygen to mPBacid. If exygen is pre n&such aqueou g‘lup(@s it % expec@d that the final

products of hydrolytic cle@jage Vé%ld h. bee@mPBa@jd and rz@@ @ %
Remark: In the LoEP the B?zCA %s hsted JUSt -~§- @ in @e (%@r}ng the ‘ﬁydﬁ;ﬁ studies. However, the
¢ mRB

method used was desig p§ to a.;glﬁ se for are% alde which were adequately
extracted from the w samples byshgxane. @he ¢ usw “d hydrolysis@roductiprobably mainly present in
the extracted water ghase (@% BrzC@wakrﬂl t a%luately@lantl‘gf Ho&ever it@y regarded as major degradate
as well. \ & N @ §

A summary (ﬁé?he Sirte an@rate @hy&ﬁgﬁ%tlc@?gra on § lta@ethrin in the aquatic systems is

given in se@on CAY 2. Intes éetive Riguresi2- 1 th'mPBa de e is not marked to be major since

in all othgg studies (ex@t hlﬁarﬁﬁmal roly here the test solution is lacking of
oxidatibg potential), the res&@lve a@was found é‘sathe or terminal degradation product.

No additional stu@\ are %br@d wr@ln thy &Supl@%ne%ﬁ)osswr for the deltamethrin renewal of
approval. %) R
PP IS @@ N
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CA 7.2.1.2  Direct photochemical degradation

The route and rate of direct photochemical degradation of deltamethrin in buffers under @ile @6
conditions in the dark in the laboratory were evaluated during the Annex I inclusion, e.g. u g twél’
radiolabel positions, ['*C]-benzyl and ["“C]-gemdimethyl], and were accé@d by the @lrop@&
Commission (SANCO/6504/V1/99-final, 17 October 2002). The followingpstudies 1nclu%>ed e

Baseline Dossier were regarded relevant during the Annex I inclusion: % ©@ @ %
% o\ Q, @ '24\9
Q2 2 N @ L@
Author(s) Year @%ument No@ &

NN
~ o1 Moot 100 & é}©
S 1987 YMapogioi-1 ¢ © &
1993 | MA492380LF | P P

& ©° | 2000 @A-w@%u@@* S N

*: this information was filed in the pys.-chem sectio%e\;)ﬁieré\g @@ Q Y K é @ ' °
@
Two tests of aqueous photolysis (M- 136;%4 (Nﬁ a 249&%1-{9 he ggnclus§ that

transformation by direct photochemi ea%\s 1swgs1gn§,cant @@Qatu enviggnments; as labbdratory
DTso values of approx. 48 days werd@btai 101*\@1s gre the@bsorption
spectrum of deltamethrin (M-149Z58-01-1), w ch shows onl (@ave e%gths above
290 nm, and no absorption ab@f 0&% theGquan ® f@} 1r%@) ogxdegradatlon of
deltamethrin was calculated tibe 8.72.x 1 4 only {@1—19%47 O@

A summary of the route an%vrate@f de datl , of d@iametﬁrm i Water @nd s&glmen‘[ is given in

section CA 7.2 and Flgu,re@ 2-10 2) o N @ \v\,
No additional studlesg%re sub@ted @yithin €Bis Seme@al D&sswg&for thc @tamethrm renewal of
approval. S @% @ S éw &

S SN
CA 7.2.1.3 éﬁdu@t pho{foche@lcal@%graﬂ@tl n > 7
Route and rate of 11®1rect?1§hoto%emlc 1%egr c%hon deltafethrii%n the laboratory were evaluated
during the\%;nnexl inclusion su\@ ng ] be@yl deltametfarin, afiit were accepted by the European
Commjs&ion (SANCGH6504 al, 17 Oct@ 2@@) "@ following study included in the
Baseline Dossier was regarded relevant dising the Anpex I ingfusion:

N@% - @é ‘\@ % np& gﬁ

@%@ar Document No.
D 01987 | M-124981-01-1

9
Indirect ochemlca eactlg are @r’e @f)y to‘ﬁccur than direct photochemical reactions, since the
laboratoxy DTs in §(§;151tlse ystem wag owever due to the fast partitioning of deltamethrin

to thesediment wi y, d@amln @ly expected to remain available for such reactions for
a vety short period of tirfig] on]@\ R
The results are @cluded in t degradation pathway of deltamethrin in aquatic systems shown
in Figure 7. @ and%; the mafgl glV@l section CA 7.2. Not any new main degradation products
were foun the«;@ sitiged test systeng)

No add@@nal é}@fdles a% s@ltted within this Supplemental Dossier for the deltamethrin renewal of
approval. & @
S 2K
& & T

&
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CA7.2.2 Route and rate of biological degradation in aquatic systems
CA 7.2.2.1 '"Ready biodegradability" @ 6

The “ready biodegradability” of deltamethrin was evaluated during the Agmex I inclus@ usi
unlabelled deltamethrin, and was accepted by the European Commission ( CO/6504/\/9 ,
17 October 2002). The following study included in the Baseline Dossier was regarded r@van@rm%
the Annex [ inclusion: %

, @, S \v\g\ \ § @

Author(s) Year Document No ﬂ § Ko ©&
o 1994 | M=149487- 01&_ Q <§ N
AN Q @ < &@

9 S
The parent compound deltamethrin showed les@an 2% de%da&o@aﬂer dax@and@f@re@ is
classified as “not readily biodegradable”. c& " S N R,

Yy O
No additional studies are submitted Withi%thls S%p e (- al ]@ er @@j{he (@l’ta rin wa{
<

approval. N S @
N N \ &6 & N~ & w S
I

f

Q

o @
CA 7.2.2.2 Aerobic mmerah@on&n sur@e w@ker @ @ >

Since this topic was not yet part «@d thus not Valua § u &a@n on ﬁlﬁng the last
as

Annex I inclusion of deltamethgin, UIE? spec@ve st n th ssier. However,

the applicant believes that @ circtimstapges in hlch%he S sgequire are@ t fulfilled for

deltamethrin, considering its thtrirfsic pr%@mes@ke av@itable fﬁ»for%mon oifahe f%e and behaviour in
X

the environment) and rea\@lc exposurezgon N
“Studies on aerobic rmperah@t on igsurfate watey sha&@e pr 1de%1nless i applicant shows that
contamination of opgipwater ter, @tuarl nd farine) will no@)ccur&?Commlssmn Regulation

(EU) No 283/201 93§ectm 2. Zgﬂ pa& 52). @ 2 & @

Deltamethrin i 1 ed @spra %pph@@tlon \’varloﬁls crQps, andhe main exposure of surface water is
spray-drift. Howev r to fach 4n acc@%fabl sk aquagic organisms, it is necessary to
1mp1ement@§1t1gat10 measures €ach ag\drift x®ductidtrnozgzles or Buffer zones to limit the amount of
deltamethgin that will @ach@ a@ odies at the edge-of the Tield. It is thus very unlikely that
contariination of o P& wat@(l e. surfagewatefOfar atvay fi Sth the edge of the field) will occur.
Moreover, deltameghtin 15Qmmo@% 1r; ?(se@, elo %.and sedtion CA 7.1.3.1); accordingly, drainage

entires to water l@}les r@hhke@ %@J @

N
Deltamethrin i@very O .«’V so@e in’ @ater @s at, 2@©C in @&tilled water of pH 6.8 is 0.27 pg/L (ref. -
] 2012: M-439336- 0§ \‘ 2.5 and@Eleas eQefer also MCA 2.5). In addition, deltamethrin

shows a strong adsorptl@ on @%ﬁﬁ % faces thus the substance must be classified as
immobi{g-in soil (comg@?re SIQJCO/ 9- @al 17 October 2002).

Dug to both beforeunention %d @ert ny@sence in a water phase should be minimal whenever
some’ particles and sohd@ﬁrfao@s are re @n particular due to the quick and strong adsorption and
portioning to %@sed ent, t tltles of deltamethrin present in water do not have enough
time to reac afte&s uS@)n a cropped field. This fact was confirmed by the evaluation
of momto& st@es pu theﬁ@rature (see section CA 7.5).

Deltam(g to hy 51s ata pH up to 7, but hydrolyses under alkaline conditions (see section
CA 7:2y. It shov ld @» oted that the majority of surface waters in agricultural areas tend to be slightly

e (aggund p@%) a@ are thus in a pH range where hydrolysis of deltamethrin starts. This further
reduces the small quantities of deltamethrin that might occur in open water bodies.

The most important situations of exposure and degradation of deltamethrin at the edge of a treated field
are described by all the laboratory studies summarized in the following section. The applicant therefore
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believes that no further testing is required to meet the current section 7.2.2.2 of Commission Regulation

(EU) No 283/2013. S
<
Further, the following article was found in the literature well supporting above @gntloned pon tha@j
deltamethrin can hardly be present in open waters. @J@ & @g
S
= o & o

Report: KCA 7.2.2.2 /01; Wang, Q.; Liu,@; Li, J.; Chx@,;TI Wang, J;32011s &

Title: Residual elimination and klnetlcs%’ low conceptration of de%ﬁneth@ n \&r g

Source: Nongye Huanjing Kexue Xuebao 2007, 26 (5¥1725-1728 =, Q ©© O

Document No: M-461213-01-2 (English trangtation) Q& . &© @) @

GLP: No, published study QS@ \ @@) Q & o @}

Literature review v A

classification: b) supplementary 1nfo;ﬁ\§at10n@§EFS@?§um@i§01 (2) 2 92) S B

o O S o o
EXECUTIVE SUMMARY W\% \@ @ Q © @j @§
>

The degradation of deltamethrin in d@“eren‘t\water @wn;oﬁment@vas tﬁdl ass lture
ecology and environments of freshw@ and Sea a@” syst@s in e tesgWas rn% in eight
separate groups: sterilised freshwéter, st ised\freshw\:%ter tom d, ral shwsgﬁ 1, natural
freshwater bottom mud, sterlhsed cawatgr, stel@se otto @atur eawater and natural

‘.!

seawater bottom mud; with a tial, c%ncentr@ion elt@@tbrn@
detection was performed by %@mg HPL.C. @

Deltamethrin degraded , gfickly Qter @?tlc app&catlo %As g@ w@ on%@t@s degradation rate
gradually slowed and be& me tﬁgdete tabl Z'in ¢ up Halfivess{PTso) of deltamethrin

Wagg. Deltamethrin

ranged from 1.34 (w, ) ta 44 water) s iristhe se ater%ysterﬁ\and from 1.32 (water +
mud) to 5.99 (wated¥days, in the hw@ system §’ @ S S
SN RN S
MATERIAL AND D@Tﬂoﬁs N & N
IS @ K@j SRS §
A. Material (%] % L9 & O %@
2 2D v T 4 o

. %,
1. T@aterial g}y § @ SENRAN &
Test item and soug@ N @3%Q9tamet rin fuiscible oil prepared agent,

X
S N @ by the Sichuan Huaqiang Fishery and Animal

~
@ @,&9 n§i and armaceutical Company.

in gandard (chromatographically pure, Agro-
Q \ NoEnvig mefal Protection Institute of the Ministry of
& 9 AR Agaifultur®)
Chendl state and descripton: @ @% mg\\cﬁble oil prepared agent
Batch nhumber an@‘ur % N %Not & n
S@%age conditiohs: . Q No@ven

Q)
2. Water anddottom mud samples@
Sampling afea: %‘“ gf %,

%eshwater and bottom mud were obtained from the

CJ

B. Study design and methods

1. Sampling
Sampling interval: Not reported
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Sampling method: Not reported

Test design: The test was performed in eight separate groups: éf S
- sterilised freshwater, . §
- sterilised freshwater bottom mug, @® S
- natural freshwater, @,Q SR
- natural freshwater bottom qud, ©® < %
- sterilised seawater, R N o\@ N

. @

- sterilisedseAwater bot®m mud, & S @ @
- natural seawater @ S é\f é

- naturgbseawater l:@&tom mud. @ N @© @q}

The t ere performed i m@% hou@h @oxes@A cn@

31.5 cm x 28.5 cm)@est \Wh boftom inclirded a§
botgm m thlckq;ess %4 .6 i cm@h a wﬁer olume
25 LS S @ I

ateifemperature was 18 °C @ Value was
@ %ater) @d 7.0-7.2 @eshw&ter) @

Sample processing: ©Q tg&lhze s ngtural \X&ér b@ fo mm@es the

I rilised ottém rnui as @ he@terll at &%00 for

R ¢, 15 minutes.&y ®
@ % Thé@ropefsies ofd to@nud 4% su rlz%i in
SN qble7232-1S @

v
Test item concentration:@ é% §7 ug/@’n the Water p%ase@ \@9 @
Sampling point: N 92 h@s aft«gr pest@ﬁe applicat @
Replicates: N @ & 30 @ é& w @
~
2. Chemical anal & @Kg @ @ @Q\a @ o £
Guldehne/prot@ & \Q 7, N t glven© & & @
Extraction: & @\ AN % mL @%wate@as added t@ 500 mL liquid separation
© ©) @) ormafhexage was added. The sample was
S £ il p
@ o & % sh @41 Vlg usly for 5 minutes and was set aside for 15
N g}g @a @ minttes. The li W @parated and the upper layer of
N @ .9 @uld (@rmathexanePiransferred into a 10 mL glass
@\) &\ é\g ] en‘%f?ge tube, bl(&}l dry with the nitrogen blower. Then
N @ %\ 0.5 mobile phase added, mixed thoroughly for 1 minute
9 @ S @ en Vor@; mix&r and a 0.22 pm filter membrane used to
@ ©© < o\@ Rlter. 1t it a 1L centrifuge tube, to await testing.
Analyticalgethod: ©© ©\ @T he @ﬁ)trav t detection wavelength was 230 nm; for the
& N) @'ﬁ\: )s%%)pha@ a Hypersilo ODS column (250 mm X 4.6 mm, 5
@7 @\ ) N sed with a mobile phase methanol: water (85:15);
% S ow’rate 1 mL/min; column temperature was room
N > § @\ ) temgperature; sampling quantity was 30 uL. The external
@° & Q@ dard method was used for quantification.
Recovery@ \%“ gf ®, - the amount of 0.05, 0.1, 1, and 5 ug deltamethrin/L
%, added:
> & S ©§’ Freshwater: 94.33 — 98.87%

Seawater: 95.22 — 99.52%
LOD: 0.02 pg/L
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Table 7.2.2.2- 1: Summary of the bottom mud properties

©

Property Freshwater Seawater@y
pH 7.6 2 & |©
Quantities of bottom mud of different grain diameters (1-0.05mm) [%] 32.42@V 43.2{w @\@@
Quantities of bottom mud of different grain diameters (<0.05mm) [%] | 67.58 5676 LN
Quantity of organic material [g/kg] B g@?@7 4632 ) ﬂ%@
Total quantity of positive ion exchange [cmol/kg] O G1,99.21 A3 33, 4& @
Q @ RS
RESULTS o &©Q & QQ ©© N
1. Validi o % Q 2 S & © &@
. Validity criteria: Q'?Q} N @ Q ®) - @
No validity criteria defined. N &° @6@3 \:f;?\ %@’ 6\ \% :§
O A
2. Analytical findings: A\ Q%%” @ Q Q @7 SN
PN N n T A S @
Deltamethrin degraded quickly after @stm@e app@gatloﬁg As e v@t on@s d ada§ rate
gradually slowed and became unde@ ab %y d ‘3\21 i %@up Qee Fighre 1 g article for the
deltamethrin degradation curve 1n§eawat@v anNee ngure fo@%e d da&o@ curve in
freshwater. Q @ S

The half-lives of deltamethrm@anged@et n 4 98@’5 99 ays 1@@&% water a@l 1 %\ 1.60 days for
freshwater mud, and betweeh-4. 28 4.45 days fo&seaw%?r and4.34 = 2710 déys for seawater mud (for
summary of results see Table 7.2.82- 2 ¢ rgi@of r&crooréamsn@ fre@rat%@ s significant while
their rol ter wasnot sienifi %o

eir role in seawater was™no &%m 1<(:%n S 6@ S C& @

‘”\g
Table 7.2.2.2- 2: @ Ellmlnatlqu@n oﬁc@lta@ethrln@amplﬁbm Water
O

| Half-lif

Kind of Sam& ©\ & & @quatﬁm >’ §?} rrew\\ﬁg%n a e
N A ) Q S efficient (r?) [day]
Natural s%water b@om mird 2 Ci= 4&2({ 3¢ 0@%& ™ %@\5347 1.34
Sterilisgd seawater 2 & =494 01907« D.9779 4.28
Natffal scawater ., @ . C@%‘ﬁﬁé}o@é‘o"“&\f Y 0.9769 4.45
Sterilised seawate;@ttoni&xnu d o @= 5 145 Oe'%%‘@” 0.9571 2.10
Natural freshw@\rjboy\@p mu&» o C —4,843 105276t (@@} 0.9379 1.32
Sterilised fre@watm@ @»@ . CE4.7429e 01156y 0.9815 5.99
Natural freshwater = &Q N ®= 4,535 7e 0B 0.9774 4.98

s N 2 04319t

Sterllls@}\freshwater bgttom 1;@ @ Ci=4.801 I 0.9791 1.60

C4 3
%:Cae'k’ @ %% N && @

v
Xy Inthe formula Coi ﬁrsﬁﬁ dlment@%]antl ﬁter pesticide application, k is the elimination rate constant,

estlc@ apph& on and C; is the deltamethrin concentration at interval t after

t is the number of days aft,
pestici &bphc 1Qn
é@ 5
nL.  CQ CL@@IO@ Q

@ L . :
Compai@vel \) ort half%@s of deltamethrin in different Chineese water environments were
deter@ edi ~94 der4o assess aquaculture ecology and environments of freshwater and seawater systems.
Tl@ tco@ﬁ@ mdlc es t@ any longer presence of deltamethrin in open waters should be minimal.

&
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CA 7.2.2.3 Water/sediment study

Route and rate of degradation of deltamethrin in water/sediment systems under aerobic condltlon§ere &
evaluated during the Annex I inclusion using [*C]-benzyl labelled deltamethrin, as well as gellet@’
deltamethrin, and were accepted by the European Commission (SANCO/ 650@/99 final,

2002). During the evaluation the summary of micro/mesocosm/pond studles Gurthe fate of de ame@m

in water were listed under this section, too. Nowadays, however, those studigs should be @ter @uped@
into the new section where influence of natural sunlight is-included (see ffext section). ~,

The following studies included in the Baseline Dossi@‘ere regardQ relevant d @5 Ann@ I

inclusion:
® ©
@ & @3”‘ < @§ &
Author(s) =) Year Eycun@\t No& . o
Fogs0 Mg@ms@l S

i AN
@Q 1@@3 @13193@01@% & ’

== 9
The studies with deltamethrin in twg, dlff‘q\lt n@nal &ater/@lm i%syst s s%wed § the
compound was thoroughly degradec@adl %0 C@fas t@end uc, 1ner; atlon process.
The adsorption of deltamethrin frem Wat@’ to the sedﬁ%nts%ccou&or@ {He applied
radioactivity, and is the most @por@lt dl@patl R rout Riral .gorface @water \50% of the
deltamethrin in the water dlﬁ@ea&a&\from $ col#hn V\ém 1 day. D"E@ for the entire
system (water + sediment) xanged from 4Q°to 90 days utider s@nda@con 1t10ns ifPthe dark. Main
metabolites in water/sedignent emsdwere: —R is@her of dek@lethﬁg (ma@@ 24% of applied
radioactivity in sedimertty Jacks, insectiéitial @ny &4' OI—@deltaﬂ’kthrl m 8% in sediment)
and mPBacid (maxi@m gk in gater). Posit I&belh&g%bep@”@ did not allow

measurement of Br QO @

. STy @ @
The dossier supp t@ appray. reﬁ@wala&f delt,a?@thyclu the f8llowing new aerobic water-
sediment study-$or t \paren&on@und ng a@econ ab itiag, '*C-gemi-dimethyl label of

deltamethrin, & allowthe irfQestigafion ofithie @nd hal¥of t@lta@ethrm molecule. The new study
performed ith twoifferenit W@r/se%nent istem clude ac sediment, also. Both topics had
thes earl@r EU ’ lua{\g

been dls®sed to be cl@rﬁed@ﬁer

Report:
Title: 9
Report No: @
Document No:

Guide@:

v
N

; 52012
ic Aquatic Metabolism

@eli s the@g@es‘[f Chemicals No. 308,
mission Dlrectlv@5/3 C amending Council Directive 91/414/EEC
egkesII III ehaviour in the Environment), 1995

Fate, Tra%po d Transformation Test Guidelines, OPPTS 835.4300
@° and OP]Q@@ 835@400Q%er0b1c and Anaerobic Aquatic Metabolism, 2008

GLP: & &(oes @ &
@
EXECU@WE M@@Y § ©

The ag} blc§ans &gnatl%\ of [gem-dimethyl-"*C]deltamethrin was studied in two types of
wat@%edm@m sy s fQr & maximum of 99 days in the dark at 20 & 2 °C. The water/sediment systems

g& takegs [water: pH 7.6, TOC = 4 mg/L; sediment: loam, pH 6.1 (CaCl),
TOC %426%)] and [water: pH 7.7, TOC < 2 mg/L; sediment: sand, pH 7.2 (CaCl,), TOC =
0.34%].
The nominal application rate of 7.8 ug deltamethrin per test system was the 12-fold overdose of an
application rate calculated according to a single maximum field use rate of 12.5 g/ha. Laboratory
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microcosm flasks, filled with a volume ratio of water to sediment: 3:1 were treated with '“C-
deltamethrin. During incubation the supernatant water was in smooth motion. ‘
Samples were taken after 0, 0.125, 0.5, 1, 2, 3, 7, 14, 30, 50, 73 and 99 days of incubation. Wate{ as%@§
and sediment extracts were analyzed by LSC and HPLC. The evolved “CQs as well as fi non-
extractable residues were determined. At the last sampling date, sediment %]@j@uots were also us
determine the amount of *CO, in the sediment.
The test conditions outlined in the study protocol were maintained throu t the study& @Vl
of material balance and distribution of rad10act1v1ty@ the two test series 15%%m arized Qy
Table 7.2.2.3- 3, for more detailed data see Table 7.2.2.3X8 and Table&2.2.3-9. Sh ya trent &@
the radioactivity in the water phase of both test system§ decreased rapidly, then 1t%1>gcrea untj AE&©
30 and declined to less than 6% of AR towards the%nd of the %ly E)gtract&@ residugs in the
sediment increased to a maximum of 80.0% at @ 0.5 and dechne@en t6Aow th%nd o@ﬁl

> \ N

study. é& @@Q %Q@j %\ @ 6 \
Table 7.2.2.3- 3: Results synopsis o matertgl bal@ée a@lstrﬁntlon@f a[@hed
Water/Sediment System @ &% o S S
Material Balance [% AR] * ) S - L ',
Water Phase [% AR] O 12387 % LY Y s,
Sediment Extract [% AR] | R ¢, 248 800> &) O © 1877 8\

Max. “CO» [% AR] P . D3y @7 & Y 57300k

Max. NER[% AR] S [« ¢ 368 o < | «? ¢ 334
*: minimum values at the laosi@mpling@alwa@jg §%} N 7

ER = non extracgtabl ?due Ro
2 NN

In the water phase
decreased to amo

@
©d wres&tw, the” q&I?Ounts of deltamethrin
I@D frop) DATS30 onwards.r the@gdimen ph € of _
0, @ 0
the amounts of methein ingreased Trom %bOA) @ O@ a maximum of 57.3% at DAT-0.5
and declined to 4% o gmds tl@yend@iﬁthe udy. I@l sediments the amounts

of Deltameth ted@ 36 5% of AR at daf@O ingreased@® 54, 6@ of AR at DAT-0.5 and declined
to 1.0% of @R towards the en% y. S @ @ @7

The d]@atlon of D@metl@n fro the@upem@ﬁlt water ph@e was characterized by translocation

into the sediment 11 By de datm@ Thiswas hest des@?bed using the DFOP kinetic model with

DTsp and DTy Va@s of. 0 03 apg)0.6 d“ays fo land using the HS kinetic model with
$ 0, day or

DTso and DTgo Va ues > respectively. The corresponding modeling

endpoints .,. e1t 3 Sdet §med%lsmg\@ DEQOP kinetic model ([ [ | ||| GGG rcsulting in a

DTs valu of 0.2 days, o 1ne ) with a DTso value of 0.3 days.

In both @ﬁe water/ se@nent@fstems@ delt@eth was degraded well which was best described using

the FOMC kinetic ﬁ@c\iel e esgmatedo D Tso-and DToo values were 1.0 and 28.8 days for ]
and 0.9 and20 .@ys fog ectively. The corresponding modeling endpoints were

determined wi@«\DTm Valu%@)of & da&@iﬁ and 6.2 days for -
respectively. & %“ §
\

@

Table 7. @? 3- 4@ ults@ﬁops@on “best fit” dissipation kinetics for deltamethrin in the
& @ %super&@tant water layers (persistence endpoints)
(\

@ > |: Kinetic DTso DToo Chi? Error
§fe“@5“em Model [days] [days] (%]
DFOP 0.03 0.64 8.35
HS 0.06 0.84 7.97

DFOP = Double First Order in Parallel Model; HS = Hockey stick model
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Table 7.2.2.3- 5: Results synopsis on “best fit” dissipation kinetics for deltamethrin in the

entire test systems (persistence endpoints) @° S
Test System Kinetic DTso DToo S Chi? Err@ @@
Model [days] [days] (O [%]@ %
B FOMC 1.02 288 @ T
| FOMC 0.88 20.6 <\ &@21 .8 b
FOMC = First Order Multi Compartment Model VC@ & %\ \\ @@
S

In the water/sediment systems from W three @% transform@@on @duc@er&©
detected. They were identified as a-R-isomer of del% ethrin, Br,€X (AE F 108@@ cis), and &y isom@
of BrCA (BrCA-isomer 1). In the water/sedime ems fro o-Esoméof d@jamet
Br,CA, Serinyl-BrCA, BrCA-isomer 1 and 2 wer fo%ld as @r dégradatl@a pro@cts. v
S & = @% @
Table 7.2.2.3- 6: Results synopsis oz%neta@ﬂism o deltﬁwt&m in entl@ tes@er@

* N ..
O Loam O & e
9

NS
& @02 S v © @\3}
VN O & RS RS
Major transformation Q@a R{%’mer o%elta@%hm& @Q a-R- som@of 6~ methrin
v % o . & Br,CA
.9 O @Q © R § @Seris@%rCA
> AN BrCA@%e&@x @Q BrCA%ome@nd BrCA-isomer 2
Minor transformatiQn @ w7 Se 'nyl-Br@%){ \q;\ N
products @ S A-isonter (\Q @

&N -
* Criteria for "maj © &\ \\ N ng @ <
>10% of AR in @fal sys@a N @

> 5% of AR at%wo su%%we ’s per@)mpa%’%ment &) @b Q @
> 5% and ingreasing at'the end of the @dy pe%ompa*ent 04

NER = nog ¢ tractable residues @ (o
&G § € o &9
From this study it@\con%ﬁied t del@meth\@ﬂ an@klts de@:adatlon products have no potential for
accumulation in %@aqu ous e@mon%%t %@’ S
o O & s S &
L. MATERIAES AND MQ\HO@ S D
O 9 & @

1. Tes(\ m & Q@ @ @ Y

[Gem- dimethyl@]degmetbﬁp “Batch RATH 6385

Specific Rad10%t1v1@§ Q 3.9®Bq (106.9 pCi) / mg

Radiochemigg! Purity: &U @ | 2299% (HPLC, radioactivity-detector)
&oar &0 8 1 Reg0 (TLC, scan)

Chemi}gﬁbpurt@: @Q @Q 98.6 %

Diast@eom@@c purity: m@ > 99% (HPLC, radioactivity-detector)

<
2. §§§t S msf@@ o

Tl@ stud @as carried o§with natural water/sediment systems from two locations:
o Germany): This is an artificially dammed pond in the
course of the " ". On account of it’s in- and outlet

the pond (approx. 1000 m? in surface area) has strong water current.

R

Sediment
Type

products

\&%
Oy
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Germany): in the raw data it was named _, always.

However, since it is a small lake, i.e. a reclaimed gravel-pit which is used for fishing only, @ras S
re-named within the current report. The lake is entirely enclosed by a fence. N §

Fresh water and sediment samples were taken separately and poured into plas@ontainers for to the
start of the study. A description of water and sediment collection and storage®¥ given in gép ndi§@of

report. The results of the on-site measurements as well as the other systet%characteristi are n ing;
following Table 7.2.2.3- 7. Y S X
& & SN & e

Table 7.2.2.3- 7: Physico-chemical properties &f water andﬁs@ment %@ ©§ (\é\ﬁ %é

Properties of Waters N Q o &U < @

Parameter | ¢ . @] N w

Temperature [°C]! G &’ 17.85°  w 3 A@ 2.0 N

pH! O 9 1 @ 9 @ (77 .

Hardness [mmole/L]* . O (0760 @j¥ . < ~ 1.@ Y

Oxygen Concentration (saturation N o

m/L] ( ! @Q} N P S & @ W08

Total Organic Carbon (TOC) [mg/Ll{“® ) R %@’ 5 0 $ @ 2 /%

Dissolved Organic Carbon (DOC) @g/L &) @ 2 5@ @v ©@ @\y <2

Redox Potential Ex[mV] @ . [0 & 43386° o |V 7 w4146

Properties of Sediments % =

.9
Geographic Location > %
SR

Soil Taxonomic Cl@@%ﬁcation%U&@)*‘ RS %oarry7 O S Sand

Sand (2000 — 50 ) [%]D° 0 % RIS %é@ 97

Silt (< 50 — 2 ) [%1) W ogd S L) N 0

Clay(< pm P4l @0 =~ >, 9 &1 O @ 3

i .5 TS T o 1

pH? LS o) & 8 1 6a)iCath) 6.6 @0) 7.2 (CaCl,); 7.8 (H,0)

Temperature [°C1Le)d <> & © N e 17.6) 21.6

Organic Carbon f29]* L« LT Sy 0.34/0.29

Organic Mattgs [%]*12 . & &} o 78774 0.6/0.5

Sediment M@mbw&cm N Q @\30.@20.42 /19.58 1.25/2.50/1.25

[mg CO%Q%y/kg sediment (dry @5 @%f' 19

Cation@change Ca]g@%y [mé@/ 100 g]\# ﬂ<“ @ 8.1 2.9

Total Nitrogen [mglks] < @ @ [ . 4400 <1000

Total Phosphorus [ppm]@ @) O 1000 150

Redox Potent@%h MV @ N S 197.6 201.3

* Analyzinil’d orat@@} = , Germany

# Analyzi]@ bor : : , USA, start of acclimatization

! Measufgment atday of gampli

3L DA nd l%%e end of the study

3 %grdanic er =Y%g@pani¢ %1)011 x 1.724

4 <@tential erence betweaﬁed electrode and Ha-electrode at 20°C: 210 [mV]

Theor potential of used buffer solution for Pt-Ag/AgCl electrode at 25°C: 220 [mV]
S start @%-equilibration and at the end of the study

% Measurement at the start of pre-equilibration

n.a. = not analyzed

2 Megdsureme
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B. STUDY DESIGN
1. Experimental Conditions @ @©
@

The collected sediment samples were sieved with 2 mm mesh-size to remove parts of e.g. plai f\n s and
stones. The collected water phases were filtered through a 0.06 mm sieve. Wéter and sediment phg@
were stored in the laboratory until the assembling of the water/sediment test syStems (1 d t
flasks, laboratory microcosm flasks, for degradation in aquatic systems uﬂﬁer aerobic c@dltl
used. For the assembling of the water/sediment system@edlment ah ots, either ?@\g (

B o250 : () o1y weight sediment corres;ndlng to a yotume of 1 75 $
esp

2.5 cm) were poured into the vessels and 520 mL (height approx. @:m) of the tural ©
water were added. Then, the systems were closed#h a solid t@) attachmeng_ sor 1n@volat@
compounds. The water to sediment ratio was a /1 (V/V) The mi b1a1 Qoma@ of t]@ sed1

was determined by short term respiration measure ents @’ %\ @ 6 R

~
For technical reasons the study apphcatlon@te S’!R) of 7@& ug %@]del@met]{m di lved 1n
approx. 1 mL of acetone per test system as th&§2 fo@ overddse licati6h rat@j
based on the intended single maximum fj @M user Tate o 1 5 glta. Si %delta@ethrmgls very ble
in water a co-solvent was inevitable. 1ng§%ﬁcuba§t§@ﬁ the s pem@nt W@ﬁr wasin Sr@eth H§J
@)

RS 3
2. Sampling s § @@ Q ‘”\9@

R
Two treated flasks per test sys W @%ake nd ess tel @r a ses t the followin
P .\/@@n org takera g§° @% n@e y i g

sampling dates:
0,0.125,0.5,1,2,3,7, 14 30 5%@3 3@9 da@after@’eatment an@espe%@%e ae@gblc incubation
\ ST AN

R
3. Analytical Proce@ures@ 9 ) @@ \© é& “ \@

N
Aliquots of the v§ﬁ phase wer&ke detei%une tbe disgglved agount of CO,. Then, the water
layer was decant®d apdOcentfifuged SZ%cfith S.mL - @ton§@ﬁ) a\@d qu’ ption on the walls. After
centrifugation, éfé Voéne of s‘ﬁ@erna@t water was dete ed

at dnd doubled by the addition of
acetone. One ﬁlf of e miXtire w@ dee&froze@whﬂ halfpwvas treated with formic acid (20
uL /10 mI@Qto stabili ize it the ratld"@f theest 1t® and the a—l@lsom@@f deltamethrin.

The m edlment W extr d with 2 x 80 mL@eto %nta@mg 1% formic acid and subsequently
with 3 x 80 mL purs.acetone mzlggent o@mc ‘extracts). Aft@vards the sediment was extracted once
more with 80 ~iaceto(% us a microwgye-aceglerated solvent extraction (10 min. at 50 °C,
aggressive 0rgar§@ extgaet). T, amc@ed W&er p ombined extract of the ambient extraction
steps as well g the @f@ essiVE extraét wef® conc@trate@nd analyzed by LSC and HPLC in order to
determine th&amou @e tesg\em d 1ts@ansf@@natlon products. Identification of the test item
was achi V%;l by NMR an S/ ES-Or gof@hrol%ﬂ’ography (HPLC).

The transformation p: duc;js @'ere%ientlfg by E@LC or TLC co-chromatography and / or HPLC-MS

and HPLC-MS/MS&yith rate‘tiass @em@tlon (for more details see section 4.5 of report).
N 0N

The extracted s ment [@as hs aigpdried %mogemzed and combusted in an oxidizer. The evolved
14CO, was tr d 1%3 sci atl siscocktadl and measured by LSC to determine the non-extractable
residues. Afghe 1a§t\sam date sed @ent aliquots were also used to determine the amount of '*CO,

in the sedguent @

The it of & sip n/de»@%datwn kinetics according to the recommendations of EC document
/97 @gv. @ were directly taken from Error! Reference source not found. 2013, report
95&@1 1, umrnarlzed later. Respective print-outs of modelling calculations were filed

in the @ data.
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II. RESULTS AND DISCUSSION

Results indicated that the anticipated standardized aerobic conditions were maintained and th@he &
supernatant water was aerobic (approx. 4.7 — 8.7 mg O»/L) during the entire incubation per1($m th@ﬁ

04@§

dark. The mean incubation temperatures were 20.4 + 0.1 °C for and 19.6 @
for_ test systems. @
The pH value in the water phase of the water/sediment systems varied throyyghout the sty
showed a slight decrease during the course of the study@ngmg from@p\H 5.8 - 8. 4@3&
-and from pH 7.3 - 8.7 for . The red6x-potential Ex&h the supern@tant wi
systems ranged from 278 — 503 mV for
The pH value in the sediment of the test systems
varied between pH 6.2 - 7.2 for
potential E; in the sediment ranged from 47 — 175 m
for I S
The microbial activity in the sediments in%cate tt
entire period of the test (see Table 7.2.%3-"7)."dn th,

microbial activity in the course of the @pem&e t wé&bsemed T

experiment due to the gradual depletg@of Q,i%ment@x) the@lme%wnd
S LN

as a source of energy. Q @
% 9 6 S & & &S
A. DATA & > © R £ S &

All calculations for radioactivity % &ph@g radl@@ptlwtﬁ& in V\Q%I‘ an@gsedlment extract, in the

solid materials and in thétrap @ach ts g‘f‘\") listed 1n Table 7 3 @and@ole 7.2.2.3- 9, the

overview was presented ih Tablg 7.2,2.3-3, adyoy
%, Q

for

'g@ﬂly@%ﬁv@m athe
emg, a redustion g{"the
Mract?c@]%tlc a laperatory
g&mg ply org%uc matter

. N
Complete material balances Were fBund for all safpling dates &Kee r th%ﬁst sampling interval for
d forthe lastjvo sétpling for where the material balance was
h l@ses vere obvious 1Nh0se@asks@ere her anounts of *CO; radioactivity
1arge%@rmed@ase@§§> portions h§ not entirely been trapped and were
or some pa Were@ﬁ)st dyring pl@cessn@ of the matrices.

thus lost fromthe t
Significant“formation &14CO%\%% rve@ bot@’wat sed1 t systems. At termination of the

study, t mCOz recovety (mgdw valugs of duphcat Wasﬁ 3‘V d 39.1% of the applied radioactivity
in systems from espectl From these data it can be concluded
that deltamethrin iSyhiner iz%ﬁ wate{ sedl t s e majority of total *CO, accounted for

the volatile *CO%trappey by li Just%a minQr por included in those values was found to be
!Carbonate d@solve th@%ater@p ase@r co&ned@n the sediments. No significant amounts of

organic volatiles wehé fo D (< @\f% of@&) S
The me %dloactwlt n th @ater @%\ﬁse
Shih i %

56.7% e applied oact W ty t day O&t 4.

below 90% of
were measureddprob

est systems decreased rapidly from
at DAT-0.5. Afterwards, the radioactivity increased
to 32:0% of AR uatil D declined then to 5.4% of AR towards the end of the study. The
rad%actwlty in the wate@)has@f est systems showed a similar pattern. It decreased from
62.7% of the a@fled radloa ity. ay 19.2% of AR at DAT-0.5. Then, it increased to 39.7%
until DAT- @nd & ine 5.6%-0f A@ towards the end of the study.

S

R
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Table 7.2.2.3- 8: Distribution of radioactivity during aerobic aquatic metabolism in
, expressed as percent of applied radioactivity (% A@f @@
Replicate DAT & &
No. 0 Joa2sos| 1 [ 2] 3] 7 [ 14]S0]s0] 9T 99>
Volatiles K A o
4CO, 1 na. [<0.1] 0.1 [ 01]02]02]06[2h]38 1690 1482132
R
en | 1501 | 00 | 1 | o5 05 | et | 2adtas e lofs | &
. . . . . . . 4 g 4. . 3 1S
Volatile 1 na. | <0.1[<0.1]<0.150.1 | <0.1| =07 [ <0.1 | 0dy| 0.1 0.1¢ 0.2¢
organics 2 na. | <0.1|<0.1 %§<0.1 <0.1 QO.I c59.1 1 | a1 0.@ O&Q
Mean <0.1 | <0.1 <0.1 | <G | <0,19 <0.;\%.1\\ 9.1 %91 L&
Total 1 na. | <0.1]0.06d 0.1 |ep2 |02 | 66 | 20" 3@@ 17N 15.0%21.4
2 | na <01 |<0.Y 0xPo3dr0s 0.6 2P0 | T | 126 20 21,4
Mean <01 |00 |-.0F | o q.\3@ 0.6, 2.0 824 148 ﬁ Py
Extractable Radioactivity @& WD @y &wj (($ ’ N I
Water (W) 1 66.1 | 148 1@% 314 252 26.47524.5 G5.0 é@s g}z %3U 451.2

2 [473 1051 | @54 | 23.0 | 236 | 221 22@}27%330.2 S

Mean | 56.7 R19.9¢514.6 £27.1 | 9.4 3| 3320148 42 | 54

Ambient 1 @Z\% 75.5] 7997 64.00p71.1[$7.2 140.8 | 444 | 43:4 @5 33.0 | 22.7
33.5

Extract 2 47.1 ¢, 67.2 Q.2 6%1 674, 659&@55.5C@48.4 2951252

29 .
(SO) Mean®)| 383971.3.197.9 88.1 | 68.6 | 67.1 | 63| 500 45:9 730.5 | 31.3 | 24.0
Aggressive 1 § 2l 2§2. I8 Q17 15 |1 [ @y | 08 [ 09 | 06
Extract & 4007 | 20| ) L8] L Lg 132 | o |08 | 07
(SH) Mean_| 116)1.9°02.1 208 | 88 | 167 12 [ 11|09 09 | 06
Total (7 4V | 96# [ 9227 957 97,1 98.14,95.3 |@6.8 |'60.5 | 78.3 [ 42.1 | 38.4 | 282
9 ~05.7 | &0 93 075 | 9k | 9125802 1845 | 79.7 | 502 | 343 | 318
Wean™ 96.1 | 93.1] 94.64 993 | 948 | 953 | 880 82.5 | 79.0 | 46.1 | 36.3 | 30.0

Bound Residues B @&” @2.&%.@ 21428 8o [ 118 ]120275]37.0 | 344
A @ 6 |22 | 267 25.[ 289775 | 115 | 125|309 | 366 | 345

Q, Q. \
Mean< ' L0417 (024 123 (523 | 28| 7.7 | 11.6 | 12.3 | 29.2 | 36.8 | 34.5
Material Balanceh” 1 | 999'| 9401 98:4.799.3 voo.z@s.s 95.4] 943942 86.6|90.3 | 84.0
o] R 969 | 05 | 957 106,1] 94| 942 | 97.3 | 97.9| 93.3 | 93.7 | 911 | 87.7
Q| Mean§97.0.194.8197.0 [199.7 | 97.3 | 96.3 | 96.4 | 96.1 | 93.7 | 90.1 | 90.7 | 85.8

L) &
n.a.: not 2@6@ DAT: day aﬁgr tre@?ent ’%f’ R % Z

* Due to k during the i@rmin@n (i V(@tile <® th%égs\\uglts of the first replicate were taken
S ¥ & Q
¢ . & <& Q
S %,
& o &
& &EF
Y <
&% O @ N



B
Bayer CropScience
R

Document MCA: Section 7 Fate and behaviour in the environment
Deltamethrin

Page 61 of 117
2015-12-02

Table 7.2.2.3-9:

Distribution of radioactivity during aerobic aquatic metabolism in

expressed as percent of applied radioactivity (% AR) @° S
Replicate DAT & §
No. | 0 Joa2s|os| 1 | 23] 7 ]14[S0]s0] 7 09
Volatiles ‘& A q?
4CO; 1 |na|or]or]o2]o09]12]26 g% 12,0 [ 14.0] 15.4)37.72*
2 na [<0.1| 0.1 | 0.1 l.OvC 0.5 | 23 KT | 1LI 420 {(’N
Mean 0.0 | 0.1 | 01 | 1.0°] 0.8 | 240767 | 11.6475.8 N97.8 :a91 | &
Volatile I na [<01 [ <01 [ <01 g0 [<01 | <0 | 01 | 0@r] 014 026 0.20©
organics 2 na. [ <0.1|<0.1|<014<0.1]<0.1 |R0.1 c59.1 Q$ 82 | 0. 0;%@
Mean <0.1 | <0.1 ﬁ <0.1 | <3| <01 0.0 01492 |92 |82
Total 1 na. | 0.1 |0.14%.02 [@d | %2 26 64" 12@9 1484 15.6937.9
> | na <01 ]0.29 0.6 P10 Qo5 o3 P | 12 | 192 | 20 4.7
Mean 0.0 |.0% | 0¥ 109 og<22.4 6.7 8117 | 1.0 ﬁ 03
Extractable Radioactivity o WD @y &wj (($ N I
Water (W) 1 |702 3@@ 2%%& 315 8.5027.5 139.0 @38 @4 gﬁs 248 84
2 | 552|878 | 188 | 3%0| 25" | 379, 39.0@541.6 1.0 1364 508 | 2.8
Mean | 62.7 [\35.0 ¢19.2 |32.8 | 26.8 @ 399 | 339 39,14 36.6.22.8 | 5.6
Ambient L] 30| 595 672 59.6062.14 B1.1 [46.1 | 394 | 257 %ﬁ 165 | 7.8
Extract 2 |44 855 5 | 592 | 653 [ 526, 49.02\@0.1@22.1@ 19.6 | 14.1 ] 6.0
(SO) Mean 37.3 $57.5 1949 [-§9.4 | 63.7 | 56.8 | 47% | 348 239 P21.0 | 153 | 6.9
Aggressive 1 @ 1% 535 094710 D08 06 [ 7 [ 03] 0403 [ 03
Extract Q@ @7 |97 | 95| 09| 18y 10€ 0.85 0.5 N05 | 0.5 | 04 | 03
(SH) Means| 05009 9629 | 99 |40 | @ | 0.7 06 | 05 | 05 | 03 | 0.3
Total Y K7 [1008] 92.81952 19214916 {$9.4 |®5.7 | 39 | 64.6 | 59.6 | 416 | 16.5
O Q@ 0.2 940 %&@’ 94]"| 913, 9155889 [712.2 | 63.5 | 56.5 | 353 | 92
) Mean “$100.5]93.4 | 97.0 1951 | 955 | 903 | 87.9] 73.0 | 64.1 | 58.1 | 385 | 12.8
Bound Residues 15 | o 1@Q%4.9 j”@ 340%5 | 99 [ 160181202293 353
A @ | @ | 08| ke | 10] 3.5 30 Po2 | 161|178 | 239 | 284 | 315
. . . L
MFean <[0.5 £50.9 | Q2 [«05 | 85 | 437] 9.0 | 16.1|18.0 | 22.1 | 28.8 | 33.4
Material Balance])” 1. |10 93«%1000&@3.5 \35.9<®6.1 97.1]96.3 | 94.9 | 94.6 | 86.5 | 89.7
@ é}@.g %8 | 1004 960 959, 95.0 | 100.4| 95.4 | 92.6 | 97.6 | 84.2 | 81.5
Q ean. (101.0'94.3 [00.3| 94.8 | 95,9 | 95.6 | 98.8 | 95.8 | 93.7 | 96.1 | 85.4 | 85.6
n.a.: not angdyzed, DAT: day ai%gr tre@?ent ’%f’ R @9” %@
* Due to @ during the d@rmin@n of vofatile @ thesrgsults of the second replicate were taken
N S @ S
N A QS
. T g €
WOV A
@ O QO & ©@
¢ & O
S QS
N @ @ N
@& e T e
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Table 7.2.2.3-10:  Biotransformation of deltamethrin in _under aerobic
conditions, expressed as percent of applied radioactivity (mean + SD) @

QO
Mean DAT N o) ©
Compound | Source | SD 0 (0125 05 | 1 2 3 7 @ﬁ 30 | 560 730799
Water | Mean | 54.1 | 143 | 7.5 | 12.0| 7.1 | 4.0 0.% 0.7 | 0.0 §.0 5@) e
SD | +9.4 | +4.5 | +1.1 [ +£2.5040.5 | 0.9 {6\3 +0.7 igzﬁw +0.04 £0.040.0

Deltamethrin Z
Sediment| Mean | 36.0 | 543 | 57.3 [ 33.K]32.7 | 23.99)15.0 | 12.1 |1 L LTS
SD | 88|32 | <11 |40 | 17| a1 | 2224156802 |03 i@@
7 0.04, 0.0

Water | Mean | 1.5 | 3.1 2@;&; 93 | 59 | '%s 00 ) 00 10951,
a-R-Isomer of SD | 0.8 | £0.2 | £0% | £1.7 | 03] 1.0 £0.045£0.3 0.0 |07 0.0
Deltamethrin |Sediment| Mean | 0.0 | 5900 1.5 4.6 205 | 186 | 95 835 7.9 [3.2 99 | 38
SD | £0.0 | 2.0 | 228 +0.30)43.743£2.0 S AT | 267 | 0@ 18] %02
Water | Mean | 0.0 {*70 K38 | 4.6 | 9% | 138 P163P1324.28 | 05 | &0 | 0.0
Br:CA SD | 206 0012054 2.0 130 | £ | 567 | 207 208501 (0.0 | 200
(ROT3)  Scdiment| Mean |19 | &6 | 7:8 7| 180 102]T33427.0 |08 | 68| %2 | 0.0 [ 107
sD 120365403 |as0.5 | 204 | 07| +09] +0,99%0. 3¢ 4 (437 | £0.0 | 1.3
Water | Mén | 0:0 %go.o@o.oﬁg.o Y @g.\ovj 09| 0] 0.0 | 00 | 0.0
ROL4 S 00| 460 | +0% | £0.0} +0,454+0.0 [%0.0 |¢£0.0 | 20.0 | £0.0 | £0.0
Sedimeng%%\/[ex 00902 12 07 |29 | 38| 3] 3416 | 11| 20 |08

o | 900|460 | £09] £0.81%0.0 {206,405 4407 |£69| 0.4 | 0.1 |00 |03

@er M%anﬁgo.o B0 [ a0 | oo| 03 [06F00 oo |00 ] 000000
S Q" SDn [ 0.64 20,04 £0.0.50.0 | 03 | 41 £0.0 | £0.0 | 0.0 | £0.0[£0.0
ROLS @%ed@u ean | &0 | 08| 00 06 ] 23825 |95 [37 [ 1a 17 [ 19|

& @ v ﬁ?)z &

%SD@ {6@2 @ iO@ iQ»\%@ +0.3 | +0.4 | £0.1 | £0.1 | £0.1 | £0.5
\J Wate@% M@' (@’ . ‘Q}O.OQ 0.0 2 KNO: 351141204 1| 42 | 0.0 | 0.0
) +0.0%

N
BrCAé%omerl 9 .
(ROL9)  |Setiment[\MeapS} 0.0- 9.0 |00 [ .00 ] 0.6 | 22| 68 [120| 43 | 1.7 | 06
&2 @ s& +0.04 +0.0 80,0 | 0.1 | 20.1 | 402 | 03 | 202 | 20.5 | 200

0.0
0.0
0.0
+0,0
. %é@ Wager | Sean .00 (00 [00"| 007 0.0 | 0.0 [ 07 | 18|23 | 70 |40 |52
Serinyl-Br Qto 04 &
04>
@0.0

+0:2 [+0.4 | £0.5 | £0.0 | £1.0 | £1.2 | +£0.0 | £0.0

ROLDY) O snQ)} £0.0520.06520.0 | @00 | £0.0 [£0.0 | 201 | 20.0 | 0.3 | 1.2 | 402 | 0.6
Sediprieht| Mean | 0 00,700 | 00 [07]02]07]09]23]48]24
7 IASD 200 ﬁﬁ £0.0 | £0.0 | £0.7 [£0.2 [ £0.1 | £0.0 | 0.4 | +1.0 |03
%I:region of interest i@hrom@ram X Q
@" N > 'S Q& Continued on next page
S %,
S <’
> & &
¢ S
<
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Table 7.2.2.3- 8 cont.: Biotransformation of deltamethrin in _under aerobic
conditions, expressed as percent of applied radioactivity (mean + SD@° S
&

Mean DAT @ Q\ @&

Compound Source SD 0 [0.125| 0.5 1 2 3 7 194 | 30 Sﬂt 7 S 99
pou u . . ., S

Water | Mean | 00 | 0.0 | 0.0 [ 00 | 0.0 | 0.0 | 07} 17 | 23 D@% @I@) 0.

BrCA-isomer 2 SD | +0.0 | £0.0 | £0.0 | £0.04,#0.0 | 0.0 5&8 +0.3 | £1°%4| £1. 0.0 §§0.0

(ROI11)  [Sediment| Mean | 0.0 | 0.0 | 0.0 | 0.037 0.0 | 0.3 @é@o.o L0 | L8 & Qé@ 0.0

SD | £0.0|20.0 | 0.0 [£0.0 | £0.0 | 0®[20.0 | 20.1:£0.1 {30.4 | £00 | 0

Water | Mean | 10 | 15 | 07372 [ 11 [R7 [0 Q> 05 0.3,[%:2

. 42
SD | +0.4 | £0.5 ﬁ +0.4 | 02 +0.5 1403 .7 P7| 162 +0.1
5 \N
©r \)
Sediment| Mean | 16 | 3614 |33 AR 4%1%j4.2§>4.8° 32 %2 | 12
SD | 05| 1074080090507 06 | &1 | +1T| 118 | £1,60+0.9 404
(O
Water | Mean | 56.7 |99 | 14,6 20| 2442439233 13 [320 | 188 | ¥ 54
TER SD | +9.42)+5.27440.8 | @41 | £6.8 o +3 | £3 JPE1.§01.0 (502 [ £0.5
Sediment| Mean | 3% 7@3 8&& 7034704 8.9 | 647 §2 4797313 [ 32.1 | 2456
SD 439.1]+43 | 30 | 243 +00 i()@%}iz;&;&m 5] E91 | £1.8 |13
ol HCo, | EMIT | Med® naf 00 D00 01 |@F | 63 | 087] 267 24 | 147] 174|213
ota
* | system | 8D | | 60 |00 [ 200 ]0.0/Z0.0 %00 |£0.0 | +13 | 16| £2.6 | 200
K 0.0:/0.1 [ 01 | 0.1 [ 01
volatiles | System | SBY | . [+0,83%0.09200 [50.0 [ +0.0 | 00 | 0] 0.0 | +0.0 | 0.0 | 0.0
NER Sg@m Negan ébﬁ 37 § 23] 23 D28 7.7 k116|123 [29.2[36.8 345
s D0.2150.1 2 | 42 | 0.0 [ +0@)] 201|203 | 17| 202 | 200
@nga Mén | 367 [ 19:9.)'14.6] 27,1 a4 (#3233 (313320 148 ] 42 | 54
ST & LGp |Da|u52| 68| +4P| 36 210411 | £37 [ +18] 1.0 | 202 | 405
Fotal rée 2oy | Sedimeat Mear ] 4@ 7500824 | %6 | 73.7 | 1457 724 | 62.8 | 59.3 | 605 | 68.9 | 59.1
oa&wery & | S |00 | 443 | 438243525500 | 223 [ 457 | 25| 5.1 | 418 |+13
re | Mean 107.0 Q48 |.970 [ 99.7 [ 9287 96.3 [ 96.4 [ 96.1 | 93.7 [ 90.1 [ 90.7 | 85.8
| System | SDQ| <02 +0.8 (1.3 | 904 [83.0 | 2.0 | 09 | +1.8 | +0.5| 2.9 | 205 |18
n.a.: not analggy DAT@% aft @eatm@@SD:@ﬁdard@%/iaﬁo@?\

Non-char. RA

Total organic | Entire ©&Mean 3n.a.@)%.0 0 O.gj O.Q 0@ 0.%
+0:0

Non-char. R on ch@racteri radio%&tivity cludiﬁg\mino%aks and diffuse radioactivity)
ROI = regg of interest in cligymat $ @@ @)
& SEN AN AR
N N S @ Q@ N
v Q
¢ . & & Q
@ O é@ ~ @
Yy O & 9
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Table 7.2.2.3-11:

Biotransformation of deltamethrin in _ under aerobic conditions,

expressed as percent of applied radioactivity (mean + SD) @° S
>
Mean DAT S @
Compound | Source | SD | 0 |oa2s[ 05| 1 | 2 [ 3 | 7 [ 14730 | 50{ 7 |9
Water | Mean |57.3[ 22,5 | 9.3 [13.1] 46 | 46 [ 1.1 [ 08 | 00 | 0@ 0.45} 0.0
SD |+6.1 | £2.7 [£1.3|£0.4]+1.2|+1.2 | £0:5[%:0.3 | £0.04 200 | +6D | +0:Q
Deltamethrin - @
Sediment | Mean | 36.5 | 45.7 | 54.6 | 31307 | 249 | @2 | 92 | 5050 4327 | @0 R
Q g
SD_|+7.1| 24 |+62 412|414 2830|128 qu@ 094081100
Water | Mean | 32 | 93 [ 624716] 59 [ 48 | 08.| 0.2]50.0, 00 | 00 | 0@
o-R-Isomer of SD |+1.1| +0.4 :@@ +0.9 | +0.8 +1.4 @2 09 +0.9) £0.055:0.0 |@0.0
Deltamethrin | Sediment | Mean | 0.0 | 11.9¢]20.0 |24:8 | 235 21 12.6[%5 |60 [ 457 40.] 14
D |40.0| 2059121408 (0.2 | @4 | 429 +1.40%0.040.8 | 0.8 | -1
2[40.8(50.2| 804 |41, 4208|208 +1.4
Water | Mean | 0.0 [« T5 [-3.3 | 27 (147 [ 2045322 | 284 | 13.57 3.05 0.0 (2000
Br:CA SD | 00552011206 [@p.2 | 10.9| £1§] £1,1444.3 |69.3 | 20,3 i;(@gio.o
(ROI3) |Sediment | Mean @ 00 04703 1.4 A > §9> 4. 2§J 5403 | 00
SD £0.0| 50 | 00 | 03] 0042011505 | €9 | +022 | 010%0.3 | 0.0
Water | Megp 0.9%390.0@@0.0@@70 &0 o@ 0.0@?’0%@’.0 0.0 | 0.0 | 0.0
$D | £000| 200 [£0.01£0.01£0.0 /202 | 49,0 |£0.07£0.0D£0.0 | £0.0 | £0.0
ROI 4 , &
Sedlmen@>Mear@%.o@@%?4 @v | 157 46 | 399552 437 5| 110300
S| SR [£0.07+0,05050,5420.2 | €07 [£0.3 | 02, )+0.4830.2 | 0.1 | +0.3 | £0.0
Water | dean %@% 0.0" @o%g\ 0.4 0.8 £00 | 060703 | 00| 00 | 00
Q| D050 | 5000|2006 <0 | 0.3 0.0 £0.0|03]£0.0| 00| £0.0
ROI 5 @ - Q N @
| Sediment | Mean | 0.0 00 05408 2 | @ 98738 |22 15|00 | 00
O] O |osp |ebo| B0 |00 0w +03481.0)£071 | 0.5 [ £0.2 | £0.6| 0.0 [ £0.0
e | Water Meat) 0.0.4 0.0 500 ®0 | 00° 044 11 [ 62 |144]173] 65 | 00
BrCAsisomer 1 & | s |269] 0.0 (0.0 £0.0458.0 (0% [ £0.7| £12 | 20.1 [£12] 203 | 0.0
(koI 9) Sedifment Meéan| 0.0 80 00 ] 00700000 | 1.4 ]39]46][43]21]00
& S 20,04, £0.06520.0 | @0.0 | £0.0 | £0.0 [ 0.1 [£0.3 | £0.0 | £0.8 | £0.2| 0.0
<7} ﬁ NA4
Water @n @ 607 0.8 0.0@*0.0 001221 |41]|74|78]55
Serinyl-Brek | & A9SD 10,0 k50 00| £0.0]£0.0| 0.0 | +0.5 | +0.2 | +0.4 | 0.4 |17 | 227
(ROL10) Sedimeftt) Méf 0.0430.0¢570.0 [@.0 | 0.0 [ 000004 10| 15]22]1s
& L9 | @D |«0%| 6 | +0:01+0.0[+0.0]0.0|+0.0|£0.4|+0.0|=0.1|0.5| +1.5
RQI = region of ingr\:@t in @mam@\n @\ ®V
> @ @\ R &© Continued on next page
@"° N
s A &S 8
@ < Q & ©@
SN
& &S
S o ©
@’ @@ @ oy\ﬁ
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Table 7.2.2.3- 9 cont.: Biotransformation of deltamethrin in _under aerobic
conditions, expressed as percent of applied radioactivity (mean + SD@° S

Mean DAT ) §
Compound | Source | sD | 0 [oa2s[ 05| 1 |2 ]3] 7| @305 (%] ®
Water |Mean | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 00 1&“‘?5 43 | 78| 7284500

BrCA-isomer 2 SD | £0.0 | 0.0 | 0.0 [£0,0 |+0.0 | +0.0 | #06]+0.9 | 1.9 91 +f9 io.@f)

(ROI 11) Sediment | Mean | 0.0 | 0.0 | 0.0 Q% 0.0 | 0.0 @

0.8 2'%9\2'2 @ @
S
SD | £0.0 | £0.0 | +0.Q; | £0.0 | £0.0 | + <io

0 1.4)
0 <0.0 %o ﬁ@io.("@to.o Q

Water | Mean | 2.1 | 1.9 Q@ 03 | 12 {4 i 28732, 13 | €| 09
Non-char. RA SD | 0.6 | 0.6 %@.2 0.1 | +0.4 | £0.5@50.6 6% 1 9] +0.545:0.5 | @1
on-cnar. ¢

Sediment | Mean | 1.4 0.3¢4°1.9 §>©g 2.%@)2.6 Q1 Ko | 1.8 3.4

0gt_ 23

SD | 05 | <O }p\g@ =0 [ +0.5 B0 2% | 10®0.44.40.6 | b5 | <) 6,
Water | Mean | 62.7,735.0] 19.2 {3738 gs‘ 322 39.0 |§27 | 39.7] 36.6022.8 [ @16
SD | <5 | 22N B@)=124a77| 52 [<00] 2390451 3| 202 i%gﬁz.s

A\

TER
Sediment | Mean &.8 QQ%?) Q&% 663 64.'@*57.7 §8).3 3 24@921.5 ;@15.7 7.2
D +7.2 @21 Peso | 202 |40 |14 8516 gﬁs D8] £130 %12 ] 2038

N \>4
@8 2@ 6.2011.6, 158 |17.8(39.1
D

@@a
%
&
2

. 9D
Entire n as 0
Total “CO> Mgpn | B3

System Sp [ NE0.0 i{)@% +0'9 ioﬁ(f 0 (650.1 | £0.0 | £0.5D+1.2 | £1.7 | £0.0
: 5 2
Entir Me n.a 0.0@ 0.0 @@O 0.0 | 0N 0.0°%,0.0 1 | 02]02]02
Volatile organics " D © @Q 00| S R

Systém | .SD S 00| £0,0050.0 | £0%0 | 2007 £0.80%0.0 | 0.1 | 0.1 | £0.0

. 4 Y 2
S@nent &eam%&j 0.9 201N | 3.8 4.3%.9.0 |16 1718.0|22.1(28.8]33.4
NER @ SQZ CJiOl § §903 1|+l 2Q +0.2 | £0.1 | £0.1 [ £1.8 | £0.4 | 0.0
o | S| 0] 2017179503 | @)1 | £1.27+02 | £0.1 | £0.1 | £1.8 | 0.4 | x0.

@
Of Watet | Mean | 627 | 330 19273285208 @.7@@0 37.7(39.7|36.6 [ 228 5.6
©© <&© d SD H7.5 D7 Feda [y 48 +5.2 | £0.0 | +3.9 [ +1.3 | £0.2 | +2.0 | 2.8
Total seGvery diment | Mean 384 | 592, 8100619 68.2 | @201 57.4 | 514|423 | 43.6 | 45| 406
&é Vé}ﬁ <Sh | &7 | w2 0@V +1.6¢4.2 | £1.6 4.8 | 18| +1.3| 212|208
+Etires | Mean 101.0594.3- 948 | 959956 [ 98.8| 958 [93.7 96.1 | 85.4 | 85.6
System 02 | 0] £0.0]+1.2]20.0 | 208 | +1.4 |01 | 211|215 | 204|255

n.a.: not analyzed, D(?T: da@er @t§men‘%§§m: standard de@ation

&
Non-char. RA: N@h chara&@rized €adioactivi (inc@iin&g@)r peak@ﬁnd diffuse radioactivity)

QR
1003

ROI = region ofvfiterest chrograa& Q\
=) % N @% W2 Q%@
@7 °N Q @ N
Q N A L9
-
& .. SRS
& O < g
Yy O & 9
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Table 7.2.2.3-12:  Biotransformation of deltamethrin in total water sediment system
_under aerobic conditions, expressed as percent of applied@ &
radioactivity "@\ §
i @
Compound |Replicate Sampling Times [days] & &@ @©
0 0.125(050 (| 1 2 3 7 1&» 30 506@73L 2
1 90.7167.2162.643.5 41.(£>27.5 14.7 | f%2'| 8.6 | 238 9.(3\9)4.1 N
Deltamethrin 2 895699 67.1]465|38%] 283 16.7©Z744.2 115} G Dl
Mean | 90.1 | 68.6 [ 64.9 | 45.0 [ 39.8 | 27.9 | 153} 12.7 | 10.]73.0 @.6 Q0 | O
1 23 [107]17.3 [26.04%9.8 [ 25.1 |5 | 7.5 | 62 6 11.@J4.o&@
o-R-lsomerof | 2| 0.7 | 7.2 | 10.8| 23] 23.1| 190 97 702 |97 | @ 36)

82
Deltamethrin | Mean | 1.5 | 8.9 | 14.0 24.0 | 26.5 | 209 | 9.1>| 897 7.98)3.2.["9

BraCA 1 1.6 | 9.8 |1264230P19.8 {269 5.4 157 80
: 2 2.1 | 95 | 16 | 22 206 27.4R423 | 223

(ROT3) Mean | 1.9 | 9.7 {16 {226 9. 272 43@ 24,09 9.42L11.6 | 0.0 [$0.7

1 oo |o8q 18] 07 jﬁ% 27 |30 | 28 187 19905

ROI 4 2 |00 |65 | g3 06°] 24 4.&@4.3@@1.0 § 0| %o | 11
q

Mean | 0.0 §o.2 |12 o7 |29 | 39 300 34Y 1edlia ] 20 0.8
1 &@ 048] 0.74 00.4Q©2.3 @3 @2 S e 1 | 19| 16

ROI 5 2 0] 08 § 98 | 31 2.9&@3.8@ 1.1 1S
) 9 L@s | 25| 31 3 3728 1.4, P17 [ 19 | 11

T~ & - B
prcadomert | L |20 % 00570000 {5156 | 52 | 180 3§ 72 | 23 | 06
@ 0 [x00 | 0.07| q 0.5\ 0.5c)°6.0 4.18.4 [33" . )

(ROI9) @
K 080.0 L6.0 |00 10 | 5671821324 86 | 1.7 | 06
o, K . \©) .'\ %

Serinyl-BrC A©§ Q go 0.0 0.08 0.0-09.0 §@.3 a1 [@¥ | 29 [108] 80 | 68
ROI 10@(@ & 00 | o | 0w o 08 00405 [%2.6 | 3.4 | 77 | 96 | 85
Qﬁean& 0.0.| 0.0 |00 | &0 | 60| 091 089 2.5 | 32| 93 | 88| 76
9 000 [00 @3 | @0 | 24 | 28] 530000

Brf%lfnfrz § $Q O@Q 0.6, 02 P03 | 3.0 | 54|26 |00 |00

. . 0 |00 0.0 (lg\ 07 127 1] 41| 4.0 | 0.0 | 0.0
. . . Y Q
ROI = region of iitrest i chron@ram% @
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Table 7.2.2.3-13:  Biotransformation of deltamethrin in total water sediment system -

. under aerobic conditions, expressed as percent of applied radioacti@° S
N
Replicate Sampling Times [days] (@E v
C d
ompoun o loa2sloso] 1 | 2| 3| 7| 14 50 | 73Y 999
1 928 [ 67.9 [ 59.1 [ 429 351|312 167131 %4 | 46 {30 [ 49
Deltamethrin | 2 | 948 | 684 | 68.8 | 46.1 | 35.6 [ 28.0 | 19.8 7@ 46 | 40 D24 faid |
Mean | 93.8 | 68.1|63.9 | 44.5 | 3531396 | 182 | 0.0 | 5.0 437 27 1.0¢
)
1 43 [20.6]129.8363]29.7P250]15.049.2 | 6.0 3 S
o-R-Isomer of @@ L, @ @7 S
_ 2 2.1 | 217 [ 227|367 | 285 | 27.0 | 1197 6.1 | 43¢¥3.7 R32_fnd.
Deltamethrin @4 q ()
Mean | 32 | 211|263 |365429.1 260 | 13 45, | 4.0 1.4

@é'

Gk
1 00 | 1.6 [ 3.0 | 789 152 | 2099p34.5] %44 135 N3O {07

Br:CA @ @ °
2 00 | 13 | 43 | %1 23w 3274 328{ 17.6073.2 TH0.0 [M0.0
RO | Nean | 00 | 15 | 37| S0 @g@i} 6273 | A& 1557 34| 03 0q
u 4
1 0.0 104 | 147 121745\ 4.3 §'O§¥'5 i8 | 10 63
ROI 4 2 00 | 04 |24 |-00 | 8| 407 58 27 134124.00 500
Mean | 0.0 | 0.4 R1.9.[>1.0 a6 fai | B2 1] 03 [ 0.0
1 0.0 0.6 0.8% 42 [P2.63:57 a4 29 |20 [0 | 00
ROI 5 2 0.0 | 00 | @ sO 501 339 2.04%.9 [0 | 00

% i, @ @
Mean | 0.65°0.00 05 | 08 |@5 |39 | 48 | 38| 29| 18] 00 | 0.0
BrCAdsomer 1] ! %& %{1 0%%@ 0.05] 00qp 0.8 3.1 186 |82 [do6 | 87 [ 0.0
2 %o |00 |@ §@ 00 | 00| 20 1L71884:23.5 | 87 | 0.0
0.0 000 +@0 | @

(ROI 9)

Mean, | 0.030.0 ¢ 10.r | 199)] 21.5 | 8.7 | 0.0

2.6
0.6

, LS| 0] od| 0| 0.5 0.0570.0 3.0 [e&7 | 95 [ 112112
Serg(y)ll_?;m 8Y 500 @ |00 0.5)@ @© 087 1.7 | 18¢) 55 | 83 | 89 | 28
( ) @em\ 0.040.0, | 0.0 40.0 [0.0 | 90 29| 51| 89 |100] 70
BrCAisomer 4D é@@w 00| 00 0.05 o.(gyo.oﬁ 04 14 [ 76 [ 97 [101] 00
roOI1IN® | ? 0o |@o 00 | Do | 0| 00 1.@ 32|39 [10.1] 86 | 0.0
ROTTN™] Mean & 0.0470.0 4000 | 00 |c0.0 @ A |23 [57 ][99 9400
RO@egion of int@g}@n ch@%tog&am @@% O\Q . g\u
¥ & . %,
N S ® O
B. METHOD@@AL@T@@ @@f N IS QO

In pre-tests as sl@@vn té@a-R"-ﬁsomer\o@ dek&met}%n was stable in acetone over a period of 96 hrs.
It was alsa shown that a in a—Ré@ome@ f deltamethrin were not stable in mixtures of
deioniz%ﬁ%rater and ac@nitr@SO/Z@ v/v)ander, neutral conditions (pH 7) but in mixtures of deionized
water a acetoni‘g§(80/ 0, v/vy adjustec toca@ic pH of 3 over a period of 92 hrs. Therefore, the
wate\f&phase was aci 1ﬁe®h f{@lic @ pri@o processing within this study.

In order to invegtigate if the Q%tabc@tes arg stable under acidic conditions, acidified water phase of
Anglersee (DA@SO,%@I@I aggﬂ@) was ¥e-analyzed with the primary chromatographic method after
55 days of feezer storageCY he results &:e compared with those obtained by first analyses, as well as
with the Bsults @%fain@or @ples thiat were deep frozen without acidification. The corresponding
fractio&gjz)sr A, eriny]-B#CA and the 2 isomers of BrCA were well comparable, showing that the
ment@qed (;Z;‘Sr bolé werg,Stable under the prevailing experimental conditions.

. : :
In@iti@arlous tests$see Section 3.6.5.1 of report) demonstrated that BroCA (AE F108565; cis) is
stable ﬁger acidic, neutral and alkaline conditions in deionized water as well as in the water phase of

ay |
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The extraction procedure of sediment was established in pre-tests prior to the start of this study. In order

to stabilize the ratio of deltamethrin and a-R-isomer of deltamethrin, the extraction solvent acetor@fas S
acidified for the first and second extraction step. Throughout the entire study, the portions extra abl%§
with the aggressive extraction method were low (< 2.9%). At the last sampling date, the nt,0
radioactivity extracted with the aggressive extraction method was remarkably fower than thexamou,
radioactivity determined in the ambient extracts. This indicates that the extrac n was ex@ustn@

The test item was stable under the conditions of the extrgction procedur’%a d sample%grocess@g T
DAT-0 recoveries for deltamethrin were 90.1 and 93. SW@ AR for th tire syste

- BB cspcctively. This shows that the extraction thod was to @ract @
Deltamethrin from the sediment matrix. & &

The recovery of radioactivity after the concentra @rocedme\ was ch@ed f@am@ tal@n at D@T
0.5 and DAT-50 and ranged from 94.0 — 108.4%. % @ 6

@ %

A reversed-phase HPLC method was used foéata ef@luat dr ducr@%ty iemons ated the

suitability of the separation and quantitation. @a rete@on t@e of “dpproximatelp)’ 53 @ as

determined for the test item deltamethrip™The HRLC %ﬂ of@lant tlon§0%for a single

the water phases and sediment extrac %’V g A) (@AR, Fhe re@we @ctlv aft PLC
ad1 i

analysis for a representative aged s@le W 0 1n@at1n vit st on the
HPLC column. Representative les Were a‘halyzed\’Wlt Na con (ngﬁ al-phase
HPLC). The analys,ls was not performedgmmedsately &fter s ling, ut ge period of about
three month, in which the w. hasés and $8dim s w@ deep= 02@ origtorage stability
testing samples were re- anaﬂsgzed w% th@@rlm&ry chr%jnatog&%lco r?@tho%and thSresults of these

analyses were used for co arls(@
With the normal-phase HPLC method {@Was@ siblego™ conﬁﬂn thg}\esu]@or deltamethrin and
a-R-isomer of deltan@thrm@ nfetabolifes ¢ n%@ cte& Wlth, {his method. Since the
rad10act1v1ty bound meta it ould@e ad, $’ltamet n ofl- R—1§Qmer of deltamethrin, the
ratio “o-R-isome eth@de Amethrin’ wagyus compare the results with the primary
chromatographl et% (se e%pp%xdlx 12\}f re&éﬁt) Fotymos @ampl@the ratios were in a similar

all peaks \{@e collected&nd atel nto a C te. F&Br,CA and the two BrCA-isomers
one ra tive spot des origih was VlSlb@Qn t @’ates respectively, and the results of
both methods were « mpaf&b is co ] th@t nQ& ajor %dden peaks were present. However, the
radioactivity elut, w1th&fhe ntldm tlme Segryl- ‘ A was distributed into several peaks,
especially in the@@ater@% e. @7 N & @
D
o O ¢ .© o ., 0 @

C. DEGRADATION @PAE@VT @)MP@UND@

A synopggs on biotrangfp of ltanyeghrin ‘ﬁsyaeroblc water/sediment test system is shown by
Table 7°2.2.3- 6, a %e @ were inclt ed @he proposed pathway of degradation in water and

sedirent (see Figuxg7. Mm@’det expressed as percent of applied radioactivity, mean +
and [ in Table 7.2.2.3- 10 and Table 7.2.2.3-

SD)‘are summarlzed for@le

11.

Water pha \

In the w, ﬁ phs and B cspcctively, the amounts of deltamethrin

decrea % of AR at day 0 to amounts < LOD from DAT-30 onwards.

Thre ajo tlomproducts accounting for 2 x > 5% of AR or increasing towards the end of

th dy @@re de cte@d identified in the ||| Gl atcr: o-R-isomer of deltamethrin,

Br.CA one isomer of BrCA (BrCA-isomer 1). The a-R-isomer of deltamethrin accounted for up to
AR (DAT-1), Br,CA for up to 16.8% of AR (DAT-7) and BrCA-isomer 1 for up to 20.4% of

AR (DAT-30).

range.
In order to co%m the resﬁtlss for@t)he pogar e bf@hte Vera@IPns were performed from which

9.3%
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In addition, four minor transformation products were characterized according to their retention times in
HPLC-analysis. Two of them were identified as Serinyl-BrCA and BrCA-isomer 2 and account@for S
up to 7.0 and 2.6% of AR (DAT-50), respectively. Two minor transformation produot& ere$
characterized according to their retention times (ROI 4 and ROI 5) and accounte(%or rnaximun@%ou&s

of 0.4 (DAT-3) and 0.6% of AR (DAT-3), respectively. @JQ & IS

In the |l water, five major transformation products were detected e%wl identiﬁe@-is@}er of,
deltamethrin, Bro,CA, Serinyl-BrCA and two isomers of BeCCA (BrCA-isotaet 1 and Br -isa@%} 2).
R-isomer of deltamethrin accounted for up to 11.6% 0% (DAT—l)@mCA for u@t’o 322% of @
(DAT-7), Serinyl-BrCA for up to 7.8% of AR (DAT-73), BrCA-iso 1 for up to 12.3% R T- é
50) and BrCA-isomer 2 was found with a maximugy amount of &.7% of AR @AT-S‘@. Th@min
unidentified transformation products ROI 4 and ".g\ 5 accountedor I@Ximl@p amogats of g&% and
0.8% of AR (DAT-3), respectively. Q@ N LY O o @

The maximum amount of the non-characterize%radioa@jfvity Z@Q%e W&g}er pla\af@s W@.Z%@éf ARY:&AT-

30, _). It contains various) mipé@ trar@%rma@n praducts @8 well as tl% diffuse
radioactivity which was not assigned to in&yidgaf@jeal%@ Q Q O @&

v S
Deltamethrin was eliminated from the ghpernatant w@r Vikt@ansléatloﬁigo t@edir&gnt as&l as
via degradation (for a summary of @o :§T90 lues del%methr@in the@upephatant walter see
Table 7.2.2.3- 4. In the following just th t fit_dissi ti hsyand ted
able n the following ju st fif, 1551p@t10n§ e 1@@ @;@n T oyﬁ\? me were

shown. .
o 2 & § 90 9 &
In case of Ol\i%’ was @ettel@%ano, @DFOPband@g?S @re additionally
evaluated. DFOP was overiﬁ\besﬁgt (t1m§<pr&gsed aays after tﬁg\{c er}t)f@ %@
I'Lﬁ%»asu%d & Pr%dict§ RE@UES%Timﬁy $ K
o S0 9 DeawWS -7 S o - )
120 T T 7 Q' T '@T T r?&' T @I T § T @\7 T I©| S &N\
4 ] @é@ ) \® § N W9 f@@ N
= I & S Y @ O 1
S 1005 ©© ©\ t Q} & § N
Z 1Y § .0 ° 8 g S & e
80 ¢ & S >
= °d 5, A SHKS; @ W
T 5 & & SN |
E ED&" ° @ "\@ @% \© % °\© 7]
Ll ST ey |
ot 9 o0 oo
S ! @« © ¢ .09 o O @
2 19 O .0 O S & D
g 0 3 S 9 %Q 2 & 1
S e e Y SN N
w, 0 «5? @ jt@ @5 o 20 25 30 35
S ¥ & N ime
S & @@ Q\‘\
& Y
&8 ~e

Persistence gnidpoint: <> | Modelling endpoint:
Dg:é} D@‘ 50 =0,03 dags’ within measured DTy,

BFOP Bog Ton V.64, diys so DTsp = DFOP DTo0/3.32 = 0.2 days

S

&
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In case of [ lill FOMC was better than SFO, so DFOP and HS were additionally evaluated. HS
was overall best-fit (time expressed as days after treatment):

5 &
. . . © 2
Measured 8 Predicted Residues vs. Time N & Q
DeltaW v & &
120 T~ T rr -% T R @ § %@
g @ < RS
S o0k \a Q@ 1P O 9 @
E a0 @} &© SR QQ (§ @Q}©
E 1 % Q @)° S & © &
E P RAP
£ Q R \F 2 &
& T o { .
B B0 _ « & é@f O %@J Q® N §
o3 - Q Y & & & @
= 40 R € @ S % &"
s S FEL A > & 9@
§ 20 A @} \\ @} &6 & %\© @% é% ©§
= & v ~ Ro <
0 M @Qa %\ > S @ X §@ AR

O O & é%
N $ & oS & .2 &)
Persistence endpoint® ) D@el]i ' endpoﬁlt: D @ K
HS DegTs=0.06 days <& |withi a;g@ DTay ST
HS DegTop = 0.84days @ 250 DTso = Te'3.32 €03 diys .S

s .9 K ~ @© 2 @

Sedi h SV N9 e S

ediment phase ©\ S N N
In the sedimetif phase of ,@?é a ts ﬁlta@ethrin increased from 36.0% of
AR at day @.fo a maximum of 5%3% @AT&S andgiecli the 4.0% of AR towards the end of
the study.dn the —se@ent € amounts Qﬁdelt thrin.accounted for 36.5% of AR at day 0,
increa&%&o 54.6% ofAR at DAT-0.5 andedeclinddto 1.6% of; AR towards the end of the study.
In the sediment exﬁ@ts 0 _6-R-isomer of deltamethrin, Br,CA and BrCA-isomer
1 were found as@jor nsfoftationproducts and a counited for up to 20.5 (DAT-2), 27.0 (DAT-7)
and 12.0% of AR (D@ ~30) @spe(@@fely." riny@rc d BrCA-isomer 2 which were identified in
the water phases ofGam ap{f;d with the t%l—f()é%application rate were detected with maximum
amounts of 4.8 (DAT-73y andd.8% :%@AR@AT , respectively. Furthermore, two unidentified
transfo on prodq}c‘zs@were aract@lzed‘@ccord{f‘rg to their retention times (ROI 4 and ROI 5). Both
of them accounted @upt 3. A> AR . \@
In Q&hi%’ sediment %\Xtra@ of P@isomer of deltamethrin was detected as a major
transformation @r«oduct and a&unt@ for ¥p to 24.8% of AR (DAT-1). Furthermore, several minor
transformatig prod%ﬁs wet® detedted. B&A accounted for up to 4.1% of AR (DAT-14), Serinyl-
BrCA for 0 2,2% of (DAT-73)@BrCA-isomer 1 for up to 4.6% of AR (DAT-30) and BrCA-
isomer 2 yas fo wit@axi@n amotnts of 2.2% of AR (DAT-50, DAT-73). The unidentified minor
transfm@atiood&is1 R and ROI 5 were characterized according to their retention times and
accm@tyed faxi@u ampunts of 5.2% of AR (DAT-7) and 5.8% of AR (DAT-7), respectively.

Tl@?nax‘ m amount G§he non-characterized radioactivity in the sediment extracts was 5.8% of AR
(DAT3S . It contains various minor transformation products as well as the diffuse
radioactivity which was not assigned to individual peaks.
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The bound and thus non-extractable residues (NER) in test systems from ||| GEGzGzGE0accounted

for 1.0% of the applied radioactivity at day 0 and increased to 36.8% of AR until DAT-73 (bé&ore S
slightly decreasing to 34.5% of AR at DAT-99). The maximum amount of bound residues (36.3% og@§
AR) was detected on DAT-73. For ||l water/sediment system, the amoul@f bound resjdues was
0.5% of the applied radioactivity at day 0 and increased to 33.4% towards tl}§nd of the stag y (

99).

The bound residues were further characterized into humig.acids, fulvic &% and 1n50°1cg96 h&@ms
representative samples. For the test system from ost of th@adl ivity @as
found in the humic acid fraction (17.4% of AR) whilg similar amougfswere asso #ted ﬁh lvic é
acids (9.6% of AR) and the insoluble humins (T@ AR). For

®

1€ syst@m @ ere@
pattern was observed. The major part of radioact} (17.4% of AR) @@as ted fa the fulvic agi
fraction whereas only 4.7% of AR where obse in the hu@@ ae@rao‘%@jﬂ Ir%@ hu&f@l frn

12.0% of AR was found. S 23

S é}’ & & < % :
Total test system: % @’ @ R S @j @§
Table 7.2.2.3- 12 and Table 7.2.2.3- 13 s@ow tl?&cont%i ofd @metm% ang@s tr fo%tlon praducts
in the total water/sediment test syste Ghe fﬁ’mnagpn of'de tam& rin edimént body
occurred via degradation (for respecfiv: D%o BToo @CS ofidel @ethrl e 7. @ 3-5). In

the following just the best fit dissi 101%(1net1(é) grapk and thgir ougggme {u e shown.

In case of || | GGG @vC was bette@han@@ % %d H@Ver@dltle@ally evaluated.
FOMC was overall best-fit (@j exp%sse@s days after tr atm&&’) 2]
& { '~ \@ 9

M%as@d &((gredl@ %ﬁue§ T{ne @

Measured & Predicted Residues

120

Peg,g@tenc@%dpogft Q Modelling endpoint:

FOMC [@Fso within measured DTy,
(},@eng@t 28;&days s0 DTso = FOMC DTo0/3.32 = 8.7 days

©®@
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In case of |l FOMC was better than SFO, so DFOP and HS were additionally evaluated. FOMC
was overall best-fit (time expressed as days after treatment): éf

Measured & Predicted Residues vs. Time @ @
DeltaT ~N S ©®

120 1

100

e
L]

Measured & Predicted Residues
M2 [ay]
[ ] [ ]

Persistence endpomg. mdell@ endpoint:a> %o %Q {é\o\’
FOMC DegTs =09 day? _ [avithidSheasdved Do, éﬁ N )
FOMC DCngo,/&O 6 d@s 80@50 :@MC@T%/ . = @ day&
. K) @ &) @
@ @ \ N 9 @& 5
& N N
> W& s °
e CON@US O & A -
@ ‘”\y
The dissip&tion of deltqglethrl&i%?om su@atan@vate@phas%%as characterized by translocation
into the@lment as -< as byJegradation. This wédbest ¥es using the DFOP kinetic model with
DTso a& DT Valu d0.64 dﬁ&? and using the HS kinetic model with
DTsp and DTg v $§ of N6 a respectively. The corresponding modeling
endpoints were é . errnl ineti resulting in a

DTso value of @2 da r tl@ S ki%%tlc r@del with a DTso value of 0.3 days.

Q N e : . :
In both en%e water/ sedu@nt s ta rin degraded well which was best described using
m@@d DB and BTy values were 1.0 and 28.8 days for _

the FO inetic modg]. Th@
nd 0.9 and@b days for respectively. The corresponding modeling endpoints were
det@ined with BT'so ﬁesc ot 8.7adays é;@ _and 6.2 days for -,

A
respectively. . @ @
Altogether insthe wa%?/se ent @ems %sted five “major” transformation products were detected.
They were @ml@ as —1SQ€er o@tamethrm Br,CA (AE F108565; cis), Serinyl-BrCA, BrCA-
isomer l@dB CA-isomer 2.

Alon %@th d@rad %)n si ﬁcant mineralization of deltamethrin to “CO, (max. 39.1 %) and

form u?zgjér sidtes (NER, max. 36.8 %) occurred in the viable aerobic water/sediment
SY.
From study it is concluded that deltamethrin and its residues have no potential for accumulation in

the environment. The outcome is included in the summary of the degradation rates of deltamethrin and
its major degradation products in soil in the laboratory given in section CA 7.2.
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Report: KCA 7.2.2.3 /05; | GG 2013
Title: Kinetic Modelling Analysis of Deltamethrin from a Water/ Sediment Study @
Report No: VC/11/015A
DocumentNo:  M-461952-01-1 > @®
Guidelines: - EU Council Directive 91/414/EEC, as amended by Cggimission Di&ctiveQQ
95/36/EC of July 1995, Section 5, Point 7 and Commission Regu@ion @C)
No 1107/2009 of 21 October 2009 v . O
- FOCUS kinetics (2006) ! ©) & 5> N
GLP: No (modelling calculation) X ©@ O@ NS @
N\
@ = @3”‘ SEESS
EXECUTIVE SUMMARY N Q g ) &@
The aim of this evaluation was to conduct a kinet odelling y51s o@th ata fr m@ Wq&g@ seda ent
degradation study with deltamethrin ( 201 @epo@M ) in ‘&rder t&derlve

DTS5 values for use as trigger and modelling dp@g} S. @ @’

For the determination of DTso values for dg%ame&hrm all dat %W@% eva ed %cordm§

Kinetics guidance (2006)' using the @ter/s& me@eve& -1 1‘@ chaits forQrigge lhng
endpoints. The alpha-R isomer of deffametlitin in toz@ys‘[ was @/alu @e Level M
Sl i e ol s v

5 S o’
9
Table 7.2.2.3- 14 summarises tlie restiting o@ml m%%@ ng p01r®)T5®©alu% Table 7.2.2.3-
15 th It bt dpoint fties fozdeltamethrin©

summarises the resu 1ng$1rmse r1§r en goms s0 valdes o@je aé)ne rin¢

flowchart. @

Table 7.2.2.3- 16 summ@g@s})es the@esulﬁg?g 0 @1sed%total stem modelﬁ@ el@@@mt DTso values for
alpha-R isomer of delg&methr@ pr@ary deg dagbf th@aren&com@iou d.
SIS S | &>
Table 7.2.2.3- 14: @ SFQ DT51§lu { oY delﬁm@m fo@use as mm@lhng endpoints
) \ A 0 DT3 @ @ \éomment
Water/s @wnt@t em© & %@idg P@ neti@determination of DT's0)
— water ph&se S:19 @ .. ADFOP, DTy 0.64/3.32
~ water p\l@se S & 0250 |SC A\ HS, DT 0.84/3.32

\ Geg\Qmeanf@% 0%\5) X RN
ol sygom <] @¥7 O FOMC, DToy 28.8/3.32
S > N
— {6fal sysigm @ [ Ner2e [ FOMC, DTy 20.6/3.32
S &0 o
? ¢ O Geamean [V 23

{g ©
Q =% @g@ @ . .
Table 7.2:213-15:  BTso V@es for) el@lethrm for use as trigger endpoints

N DT
v | Water/ se‘iii;n@ent@%tem (g @ N % % Best-fit kinetic
N N Q a>  (days) (days)
Syater pffise A 0.03 0.64 DFOP
Syaterfase % 0.06 0.84 HS
N O &, Geemean 0.04
todal system 1.0 28.8 FOMC
B\ al sysfem 0.88 20.6 FOMC
&
Q@ & Geomean 0.95
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Table 7.2.2.3- 16:

DTso values for alpha-R-deltamethrin for use as modelling endpoints

. SFO DTso Comment @é @b
Water/ sediment system L L. N >
(days) (kinetic, determination of DTs0) &y
S @
total system 63.1 HS,DTo@103.32 <~ A
C,
— total system 18.3 DFOP, DTo 60.8/3.32 & 2N
Geomean 34.0 ~ 9 9 §@
@ N
VU O
& o & &0
I. METHODS > R © K
@)
Laboratory degradation data for deltamethrin a alpha R 150Qme rroKd%Ref%%nce source,iwt
found. et al. 2012, report M-434820-01-1) were -97 luated ag tthe§ C%S kl 1cs ﬂ@%haﬁ@gfor
the determination of trigger and modelling en&gomt@@
Q %7
The chemical structure and names of test itegns are ect 2 1 oﬁep ab]@%Z ]@- shégvs
all the physico-chemical properties of the es‘f%&yst Q& Th@used &;a o&gr%iatlon .~ Pthe
modelling calculations are shown in th, llggg gta 5.
SN
Table 7.2.2.3-17:  Biotransf atlon@?f delt} hrln i nd@ﬁaeroblc
c0nd1t10@ at l&% in ed "’ se%@s % rad10act1v1ty
Compound Rep, " | . &%AT @ys)
Source & e&zs § ] T L] ] 1{4@ 30 | 50 | 73 | 99
Deltamethrin S A 635] 7.8 364 ¢p144 QJ 49 %09 |3 | nd. | nd. | nd | nd.
Water & 204477 1887 842 95 7.60) 3.1%] 04°Lnd. | nd. [nd [ nd | nd.
%
Y| Mean [S41 @43 |5 [ 120 71 | 407 07 07 ] 0.0 [ 0.0 ] 0.0 [ 00
4 ) 7
Deltamethrin > O'1 1272 [¥57.5N 562 39.1 [F4.4 |92.6 ka7 | 99 | 86 | 2.8 ] 9.0 | 41
Sediment O O 2 44| 519 585 3mL [ 31.4% 253 ™63 | 142 11532 [ 83 | 3.9
> 4.3 .57, 21239
) @ | Mean |36.0 | 543 | 573 337239150 | 121 [ 10.1 | 3.0 | 8.6 | 4.0
Deltamethrin 149074672 Po2.6| 3.5 @10 Prs [ 147 112] 86 | 28 | 9.0 | 41
Total4ystem ol 20| 89.5] 699 | 6707 4615, 33.6928.3 [ 167 | 142 [ 115 ] 32 | 83 | 3.9
> | Mean | 89.1 | 686 [-6%9 | 45.0 | 398 [ 279 [ 157 | 12.7 [ 101 ] 3.0 | 8.6 | 4.0
_R-i f N} 1 @ 04 NS N
arISOmEr 91 ¢ Q% 4 2308 29 2.9 11.0@65.6 45 | nd. | 07 | nd |nd | nd | nd
Deltamethring, Q) O < A A %y
Water O @ ko7 |83 [22 @6 ] 6225 | nd [nd | nd |[nd|nd |nd
A Mean 1.5 1731 ©2.6.[93 [ 59 [ 35 [ 00 | 03 | 0.0 [ 0.0 | 0.0 | 0.0
. % .
-R- & f o 1 D
g-R-isemer o of IR nd. § M| 149 | 242|206 | 85 | 68 | 62 | 26 | 11.7] 4.0
Deltamethrin (\% Qy N
Sediment 2 chnd |89 8.6 | 144|169 ]165] 97 [102] 97 [39] 82 | 35
L@° Meair | 089 59| 11.5]14.6] 205186 91 | 85| 7.9 |32 ] 99 | 3.8
Deltamethri® | & | 53 | 497 | 173260 [ 298251 85 | 75 | 62 | 2.6 | nd | nd.
Totalsystem o~ 02 407 1972 [108]220]231]190] 97 [102] 97 | 39 | nd. | nd.
NG "Mes® | 1.5 | 89 |14.0[24.0|265[220] 91 | 89 ] 79 [32] 0.0 | 0.0
n.d. n(é%ietec@@OQ @1% R
ol A

©®
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Table 7.2.2.3-18:  Biotransformation of deltamethrin in _ under aerobic conditions

at 20 °C in the dark, expressed as % of applied radioactivity @° @@
Compound Rep DAT (days) @\\ g
Source 0 Joa2sfoso] 1 | 2 | 3 | 7 [&9a | 30 [ 507 1] 99
Deltamethrin 1 634 ] 198 | 106]128] 58 | 35 | 1.5% 11 nd.q nd. \nd. | nd.
Water 2 |s12] 250 [ 80 |135] 34 [ 58]0 05| nd nde) nd Pnd.
Mean | 29.4 | 48.1 | 48.4 | 302(029.3 | 27.7 J45.1 | 12.0 |54 |4% | 39°| 19,
Deltamethrin 1 | 43.6] 433 [ 60.8]32.6] 321 | 22192 | 64746 3340 124 | Hd.
Sediment 2 |43 ] 89 | 86 g7 6785 ] 10| 0@’ nd¥ ndS nd nd.
Mean | 2.1 | 9.6 | 3950126 | 51 [ %2 6.6 |apd. | fd. | nd | nid. | nd.
Deltamethrin 1 | 928 ] 679 | 580 | 42.9 | 3500 362 7 162 1340\ 544 A6 1650 | 1.9
Total system 2 | 948 68.4 Fes8.8 [ 9.1 |36 | 280 | 198 | 7@ 468 40T 24 | nd.
Mean | 93.8 | 68.1 d63.,§ 44.5.35.3 /59,6 [48.2 | 1000 | 50 f@ &J" 1.0
o-R-isomer of ol @? 92 | 25% iﬁ) 215 14,67 88 60 |53 §§4.8 2.7
Deltamethrin @ . @ Q | « IS S
Water 2 | nddR12a ) 18.8024.04034 4208 (913 [0 | @3 |37 | 32 [ nd
Mean | 634 | 198 | 1006 128 58 359 1.5@@@1.1w>n.d. rd. | nd. | nd.
o-R-isomer of L G510 hoas 520 §3.5 S s | 8% B9 | md | nd | nd | nd
Deltamethrin g @ 4 > b ®)
Sediment 27 | 04| a€r | a4 | 30@] 2939 278150 D12.0) 54 | 46 | 30 | 19
-Méan | 43.6 | @433 1608 |32.6 | 321 21 [ 192 64 46 [ 40 [ 24 | na.
Deltamethrin 1 & 43¢) 20.60 29.8136.3 £20.74.25.0, 150 O» | 6.0 | 53 | 48 | 27
Totalsystem  oo] 20 | a7 | 27 | 285 | 369 | 2857 27.0°11.94 6.1 | 43 | 3.7 | 32 | nd.
g@wano D 211 | 263 965 | 2% [ 260 [ 134 ] 77 [ 52 | 45| 40 | 14
n.d. non-detect, < of (@/ % @\ & @ §@ v\‘}
o @ O« g

Modelhngé}rateg)@or data pr@gesm% optglsatm@gnode%nd@;atlstlcs

The re data sumr@rlse %for@as used in he evﬁ@atlo without further processing. For the
kinetic ¢valuations t% erlvg 5,V values £or use\g? trlggy%f orégodelling endpoints, the recovered time
zero values Were@ d fos del@wth iIr in %@ a%f phase’ and total system. During the kinetic
evaluations, res1d§e da or t@rs epotat <LOQ (n. AN on-detect) were set to 2 LOQ of 0.05%.
Subsequent < Q datg et usﬁm kinetig evalag 1ons.

Following th@recorﬁ@hen&éﬁ prac codure det ini modelling endpoints acc. to FOCUS 2006, all
datasets v%re initially uat usm% FO@bmetl@ with free optimisation of parameters. Where
datasets g&&re statlstlca%f an vis cep able, further evaluation with FOMC, DFOP and HS
kinetics Were apphe@ A c%nparlsgn betécen Ih‘@nodels was made and the best-fit kinetic model was
selected. v

Following the recomme@ed f@cedl@e%r @rmmlng persistence endpoints acc. to FOCUS 2006, all
datasets were Q@uall gvalu@ged usitg SF@and FOMC kinetics with free optimisation of parameters.
Where data werg statistioally and/or vasually unacceptable, further evaluation DFOP and HS kinetics

were appl@ . n beétween the models was made and the best-fit kinetic model was selected.
The ki uatlon we@ performed according to the respective decision flowchart for the
detemlmatlo parent endpoints for use in modelling (FOCUS, 2006; Figure 10-2, p. 198)

&é@tﬂg @endp@mts CUS, 2006; Figure 10-1, p. 197). The sampling times and residue data (see
tables ab@e) were entered into KinGUI (Figure 1 of report) and optimisations carried out for SFO
(Figur@of report), FOMC (Figure 4 of report), DFOP (Figure 5 of report) or HS (Figure 6 of report)
kinetics.

The alpha-R isomer of deltamethrin in the total system was evaluated using the Level M-I flowchart
(FOCUS, 2006; Figure 10-9, p. 227) and the KinGUI scheme in Figure 2 of report.
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II. RESULTS

Deltamethrin: @ @b

N
Optimisations using SFO kinetics showed both visually and statistically unac%ptable fits t(@ data@j

with Table 7.2.2.3- 19 summarising the calculated DTso values for deltamethr@ & @g

N
Table 7.2.2.3-19:  Deltamethrin parameter optimisation results (SFQ) all datase@Q fr§ %@2
optimisation S
P © @7% &Y N\ @)Q @

DTss | DTw | MinChi? |[SR  ttest @ isn@y S
(days) (days) @ error (%) (OIS sse;@ient@

- water phase 0.05 0.@ 27.4 @@f03@5 (§ _ Poor -\

total system 1.8 6.0 208 [N LOAE-052\ | . PogQ
— water phase 0.06 6%.19 @@ %%g «%4E—g@ Poor
- total system 1.7 5.@%%” @&%2.2 Q C>1 61@(% 6 /@or & i

ST O

S 6
Optimisations using FOMC kinetics @we@gﬁo‘ch w\gsua%and s&@s‘uc ac ab ts to@le data
with Table 7.2.2.3- 20 summarlsm§@e ca@late&@l"so es\f@’ de @qethrg

Water/ sediment system

Table 7.2.2.3-20:  Deltam %n %a@ame@ op it sat@re ‘lts (F@C@éﬁ datasets — free
o

optimisation "~, @

Water/ sediment system 2 D DT@ §y ’ «@{’/Iin Chi @est ‘”\a@ Visual
S (da%) ays) o, er;\@?%) RS ORS assessment
Qo1 [2 0.4}@ °\w1)2.1 6& G Acceptable
%\ 1.%@ 288 N © S Very good
" o N\0.63- N 4@0 @ {Q\@ - Acceptable
2088 @ 206 | s 228 NV - Acceptable

NQ@@@@

@
Optimisa"kig)ns using D kingt @d b(@l Vl@ally stat&@ally acceptable fits to the data with
Table Z& 3-21 sun@larlsn@the ca ula@d DTsevaluesdor d{@methrm

\ N
Table 7.2.2.3- 21@ %tam @m ]@rame@r opt@mal@n results (DFOP) all datasets — free
optim on@@’ (\\% SEERN

@ Q ®) @

DTQ\ P9 [ Min Chi? t-test * Visual

Sty 2 i
Water/ sediment syst
ater sequment system 6 @ (d@%s @aysgk@ error (%) (-) assessment
waterpha®® | 003 ¢ 0.64 8.3 0.0100 Very good
Stotal spdem ) 1.3@°| 383 14.8 0.0582 Very good
> 0.0%
— water phase®®” ¢’ 0.0 Q.84 8.0 0.00147 Excellent
& Y
1 BRI 12.5 0.0127 Poor

* worst-case o and&?@sult @
4@ o o TS

Opti ﬁ ng H&kme@ showed both visually and statistically acceptable fits to the data with
Table arlsiy ¢ the calculated DTso values for deltamethrin.

©®
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Table 7.2.2.3-22:  Deltamethrin parameter optimisation results (HS) all datasets — free

optimisation D
& &
, DTso | DTs | Min Chi t-test.* vigaal @
Water/ sediment system S @
(days) | (days) error (%) - as§mep\@
water phase 0.05 0.64 8.3 0.00995 ery gmﬁ
total system 1.6 42.1 16.6 D794 .| OVeryaasod ., 17
— water phase 0.06 | 0.84 (8.0 5000219 xS <Poor o] g
T 0
— total system 092 | 150 150 Q000604 @ | ooty |
* worst-case of ki and k2 results @ N Q Q Q KN
QN Q &' & O @

Table 7.2.2.3- 14 summarises the resulting opti d modelh é§t DTso Va ﬂgs Ta{f@7 2
15 summarises the resulting optimised trlggemgndpm@ DTs@val & or me

@9 & Q@ @@’ @’ & % &
Alpha-R isomer of Deltamethrin: w\% \ %

According to the respective ﬂowchart,@ C\}as cl@sen a&the b@ fit J@ae ic del along
with SFO kinetics for the alpha-R @ner %ﬁdelt@fethm@ Op 1sat SFO inetics
showed both visually and statistically unaégeptable ﬁts to-the ggta w1 23 g\g marising
the results. Q & ©

LR @ &

Table 7.2.2.3- 23: Delta@hrm}araﬁter {ptlmlsﬁion &@ults @IS) %l datas@s —free

timisat
e A
_ T T My Chi2 t-test Visual
Water/ sediment sy“é@ ¢§ R(y%lys),7 (da ékror (‘% ff\% (63 assessment
D 330 | 109 O 2@ | T 0000926 Poor
2‘%’ Ng8 ﬁz, @] SR55E-06 Poor

I ﬂowcha&t@ HS and %OP king e deftermine o b@the b@t fit for the two datasets, with the
Optlml@n results s le 7.2.2. 3— % @

Table 7.2.2.3- 24§ Lev%l M tal Qsten@etat@it@%me DTso parameter optimisation
9 @ultsg h@%’ph@‘fﬁ isomer of deftamethrin

5 < |
Metabolite dlss1pat@a ﬁts‘%dech §m3x1 uf?ﬁ) there@re V;?uated according to the Level M-
fics

¥ N &) g N

Q Best= |~ DTsq T9o Min Chi? t-test Visual

Water/ se%ment system @ NS ﬁ,gg (&s) @days) error (%) ) assessment
2 QQ kinetic [ -
Qual system |NHS &b 339 210 15.9 0.1505 | Acceptable
Q)} N >
— total systeng%g DF O@ g% 60.8 4.0 0.00773 Excellent
& @ A
&

SFO modell en %nt %&ﬁ values wege derived for the two systems. Table 7.2.2.3- 16 summarises
the resultl tl@sed tata sygem modlling endpoint DT values for alpha-R isomer of deltamethrin.

%O@U%QNS <
@c melhng@nal@s of datasets from a water/ sediment degradation study for deltamethrin
sh

od model fits when determining trigger and modelling endpoints. The calculated SFO DTs,
valuestedn be used for environmental exposure assessments.
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Report: KcCA 7.2.2.3 /06; TG 2013 @

Title: Kinetic modelling analysis of deltamethrin from two water/sediment s >
studies S @’ &
Report No: VC/11/015B @,Q & RS
Document No: M-462042-01-1 @
Guidelines: - EU Council Directive 91/414/EEC, as amend: a%y Comrmss@n © &
Directive 95/36/EC of July lg Section 5@0mt 7 and O@gnm1§%n @Q
Regulation (EC) No 1107/2009 of 21 Oct@er 2009 @Q § %,
- FOCUS kinetics (2006) ! & O SRS &
GLP: No (modelling calculation) Q o & o SRR
7 @// R Q) @
EXECUTIVE SUMMARY @Q} w;\ @’ 6\ @

The aim of this evaluation was to conduct an@g@mo@imgge alys@@f th&ta {rom tvx%) watet/

sediment degradation studies with deltame@ym (Eoror! fferende source nat-found>199 epo

131938-01-1 and Error! Reference sog}g\ée n&ﬁ’ou% eta @)12,@ rt, M2434820-01-1) in @er to
st al

derive DTso values for use as trigge @ odelli ndpaints. Jg@n e fist st sepa@ e an@ysis of

deltamethrin and the alpha-R isomef®t d met;hi@ W %\ondu@ed omesedi samgples, only.

Therefore a separate kinetic analysts of bo com\ou s was @t possible with the data of this study.

As a consequence, all kinetic eyaluati r@wer@erfo ayed u@% thessum c@elt%&ghréi aid the alpha-

R isomer of deltamethrin in \@ phase (water and t@’al system). @Q

o
For the determination of DTso valygs for the'sumg) %delta@iethnn%nd%@ alp&a@( isamer of deltamethrin
all datasets were evaluated according t&FO Kinetics @udané& 2008)" u the water/sediment

Level P-I flowcharts ﬁg trlgg§ T n@}lellm@endts metabolite BELCAGR the total system was
evaluated using the [&Qvel M@’ﬂo@hart @ § %\ Q S &\

Table 7.2.2.3-25 m@es thg%tlmed r&dellm@ndp@% D Val@for the sum of deltamethrin
and the alpha- me@f delt%eth@z@ In %CU%\CV lu§0 otaksystem DTso value of 52.2 days
can be used a$x co a v@appro@:h forthe v&@er p@ §;ﬁ@@ along with a default DTso value
of 1000 da@ for the sedlment Q@e d adat @ é,(;\’

Table Z@ 3-26 sun@rls e caleula &Wat®§ha5&and tc@ system DTso values for the sum of
deltamethrin and t@lphs&k 150@@ of dejtam thrin suitable &} use as trigger endpoints.

N x O
Table 7.2.2.3- 2summasises the op sed t‘*@;[al system r@elhng endpoint DTso values for Br,CA.
oy @‘& P &

@ )
Table 7.2&3- 25: SF@) \Ialu @)r t ¥ deltamethrin and the alpha-R isomer of
g@eltam&ﬂarm % us(@ ng endpoints
NS SF Comment
q ‘&
\“@ ter/ sed1men§§yste® N v Q @ys) (kinetics, determination of DTso)
water@%ase 078 HS, DTy 2.6/3.32

waterphase LY v 0.85 HS, DTo0 2.8/3.32

S 0.86 HS, DTy 2.8/3.32
er p 0.09 HS, DTy 0.29/3.32
Oy ¢ D Geomean 0.48
%&al system 72.9 HS, slow-phase k» (0.009503)
total system 11.9 DFOP, DTy 39.5/3.32
total system 61.2 HS, slow-phase k; (0.011322)
total system 140 HS, slow-phase k; (0.004968)

Geomean 52.2
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Table 7.2.2.3-26:  SFO DTs values for the sum of deltamethrin and the alpha-R isomer of

deltamethrin for use as trigger endpoints @°
Water/ sediment system DTs0 DT Best-fit kineti@®
(days) (days) IS < S
water phase 0.05 2.6 v HS A, N
water phase 0.07 2.9 % I;IS© 2 2
water phase 0.09 CIBX: & @ > )
water phase 0.09 029 Q @HS §Q D
Geomean 0.07 @} S © R O
r total system 3.955) 101 & o A & i
total system 3?802 @ S ¥ Qy A\DF OB@V/J &
total system &8.9 @@ V181 & @;%’ & HS™
total system 10%%%9 @Q 4@@ = v @S j@% &
Geomean |’ 158 S Q% ® S &

RN O S
N > D %G v & Q)
Table 7.2.2.3-27:  Total systeI&O @‘ 50 v&ﬁes f&r cx fo%@% asf ﬁel@ eg\q@points
| ®ro %gjﬁo @@fm @@§j &Q @Qoméé)nt O\
- (days) {0 (-x (O{z@net;cs, detex%inati&t of DTso)
A Y

total systent. | D3 & | 092 N
total systel® [ 7122 [ 064 ] = X SFQ”
B

Geameane)) 107 e &)

o @Vezééﬁ \@@ - S Q@ @Q Q&
Q
NIRRT e
© @\ S N N & E)

L MERODSD o & Y oy &
@5 92 & O @
Laboratorygegradation data of twp water/sedighient stigies (Error! Reference source not found. 1993,
report M-431938-01-1 @{1 ﬂ%l@epo -4 0-01-1) were evaluated in order to
derive DT, values foflise i& bsequent e@msure@ssess%ﬁents\@ll kinetic evaluations were performed
using the sum of methrin a@the? a@h

a-Rasomék.of dettamethrin in each phase (water and total
system). The respgetiveyesidyesdata were exatuated dgainsthe FOCUS Kinetics flowcharts ! for the

determination @f trig@and @)dell'@@’en@oints©© @

Water/ sediment system @
AN

Q) .
The chemic:ﬁ@struct%‘fe a@am\of t iten@)\dre stipwn in section 2.1 of report; Table 1 of report
@ pr(@%’ ies @the%~ systems evaluated.

summarg@the physic%c em
The data on degr@ion us r the @ dell:'@} calculations are shown in the following tables

%‘e Q @ o
- N
(Tab\tw.z.zs 28 tq, at@)§ 2.;@}@31)Q §
@" A
F3E TS
O
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Table 7.2.2.3- 28:

Biotransformation of deltamethrin in the _system under

aerobic conditions (values in % of applied radioactivity) @° @@
Compound Re DAT (days) A v
Source P "0 To125T050] 1 2 | 3 7 d 30 fﬁi% é@ 99
. 1 [635] 98 | 64 [144] 67 | 49 [ 09 H13 [ nd. | ind. 7] nd.
]\?ve;::;“eth““ 2 |447] 188 | 86 | 95 | 7.6 | 3.1 o.% nd. | nd Ond.fnd. | nd,
Mean | 54.1 | 143 | 75 [12.0] 7.1 | 40 | 7>[ 0.7 | 0,08 0.09 0.0.]70.0
Deltamethrin 1 272 575 | 562 | 29.10%B4.4 | 22.6 |[93.7 | 99 | 86 | 2% | 90| 44,
Sediment 2 447 [ 511 [585]37.1]31.0 | 25300163 | 142 1.5 K32 [«83 | 89
Mean | 36.0 | 54.3 | 57.3 | 33,1 [ 32.7 | 239[15.0 | 12,1J 10.16)73.0 8.6/ 4.0
Deltamethrin 1 [907] 672 [62.6 \83.5|41.0 [295]147 | W2 ] 8.6 [ 2.8 9.0¢ 4.1
Total svstem 2 [895] 699 [ 67407%6.5 | 38.6 283 5767 |2 a5 [ A2 [ &3 | 39
Y Mean | 90.1 | 68.6 | 64.9| 45.0 | 398> 27.9.] 15. 75 12.:1M0.1 4.3.0 }B.6 | 4.0
a-R-isomer of 1 23 | 29 [%9 [0 | .58 | 4% 0] ndY nd. Pnd. [ nd
Deltamethrin 2 07 | 33 [P224,7.6 K62 @5 g% nd, | i’d. | nd) [ nd.-| nd.
Water Mean | 1.5 | 3.5[ 2,69 93'Y 59 1835 0.0 £0.3 | 00 /@ @b | 0.0
a-R-isomer of 1 nd. | &Y [443 | 89 | 249 [ 20e6 P 8.5 6.8, 6.2 | 2.6 N'1.7 | 4.0
Deltamethrin 2 nd [ B9 8.6 | 144 169 | 165 | oJ 192 98] 3.90] 82 | 35
Sediment Mean | 0.0 )©5.9% ) 11.50°14.6 120.5 [18.6 [~9'1 |85 [ &9 | 32 | 99 | 3.8
Deltamethrin 1 251 107971 17.3[ 26.07 29.8Y 2510 8.5d,77.5 HB2 126 | nd | nd.
Total system 2 Vo.\ @2 | 08 | 280 [ 28] [ 19.0°] %[ 1024 9.7} 39 | nd. | nd.
MeanA21.5. 8.9 [94.0 7240 [ %65 |90 | o [ &9 | 79 | 3.2 | 0.0 [ 0.0
Br,CA 1%, nd. o.ng 43 | 4.6 [11.743.8 [275 215.2 37 106 [ nd | nd
Wator 2 |n | & [38 ] 467 78 [13&7162]112918 | 04 | nd. | nd.
Mean | 0.0 | D0 |88 |46 | &7 [138 1681327 2.8 | 0.5 | 0.0 | 0.0
_ 1 1646 8.9 @ 823184 [B.1 3@3.1 279 | 10% | 8.0 | 75 [ nd. [ 9.3
Sediment & 2] 28] 84, | TR 176 ) 122P13.54026.14 V1.1 [ 52 [ 148 | nd. | 12.0
@ Mean | €9 | €6 | 78 [1890 | 102 [ 1332790 [ 108 [ 6.6 [ 11.1 | 0.0 | 10.7
_ @)@ OF N6 |98 N2.64230 (498269 | 464 [257[11.7] 80 | 0.0 | 9.3
Total system @@ > 2 218 9.5q1 1065222 2004274 423223 ] 7.0 [ 153] 0.0 | 12.0
@,@ Mear' | 1.97] 9% [ 116°| 22%67 190)] 27.10) 43.9 [ 24.0 | 9.4 [ 11.6 | 0.0 | 10.7
n.d. non-deteép<LOQ of 0.1% 9 % & (g @ @}7\7
Time zer(@overed amoun@ep 1@7 ZV@p 2=96.9% Q N N
A @ O NI S
Values in % of an@ed r&%ioac@nty3 stm of@ltalﬁ@thrm% alpha-R isomer of deltamethrin
Compound @@ ﬁ NS % A Y DAT (days)
Source o AP ¢ 01@ 050" 1@ 2 | 3 | 7 | 14 [ 30 [ 50 [ 73 | 99
Deltamethrit®alpha® | O~ | 659 93 [254]122] 94 ] 09 | 20 | nd. | nd. | nd. | nd.
Rlsomer% Q 0@4 ,g\ﬁl 09 | @1 13.8] 56 [ 04 [ nd. | nd | nd [ nd [ nd.
f;gg J\%/Ieal@d)SSJ 174§§ 1055213 | 130 7.5 | 0.7 | 10 | nd. | nd. | nd. | nd.
Deltamethrin+ alpha_~ | &) | 277 ,@@5 440 586432222 (167148 ] 54 [207] 8.1
R iSomer of 2 ¢ 49 @7.1 5141479418259 [245][212[ 7.1 [165] 7.4
1 BN
gzgi?:ﬁ?“n 2 M@ 3&5@%0.@ 68.8 | 47.7 | 532 | 42.5 | 24.1 | 20.6 [ 18.0 | 6.3 | 18.6 | 7.8
Deltamethr@#alg}@ & 1931 [ 790 [799]69.5]708 [ 526[23.1]187][148] 54 [ 9.0 | 4.1
R isome o2 902 [ 77.0 [ 77.9 685 [61.7 473263245212 7.1 [ 83 [ 3.9
‘Tlitt;‘&yst ‘“Q Y Mes(@@ 91.6 | 77.5 | 78.9 | 69.0 | 66.3 | 50.0 | 24.7 | 21.6 | 18.0 | 6.3 | 8.6 | 4.0
S & T <
Q@ & <

&
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Table 7.2.2.3-29:  Biotransformation of deltamethrin in the _system under aerobic

conditions (values in % of applied radioactivity) @° @@
Compound R DAT (days) N [
Source P 7o Joa25]050] 1 | 2 | 3 [ 7 @430 ] 73] 99
Deltamethrin 1 ]634] 198 [106]12.8] 58 | 35 [ 1.5g>0.1 | nd. [d. | &d° | nd.
Water 512 251 | 80 [135] 34 | 58 [ 06 [ 05 [ ndQ ndifnd. | nd.
Mean | 29.4 | 48.1 | 48.4 [ 30.2 [ 29.3 | 27.7 | 45.0 [ 12.0 | 5.4°| 4.69] 3.6 1.9
. 1 |43.6] 433 | 60.83268U32.1 221492 [ 6.4 [+46 |40 | 24 [ ngd,
Deltamethrin
Sediment 2 43 | 89 | 86 | 10.F] 6.7 | 3.500 1.0 | 04 d=hd. Qd. kpd. | ad
Mean | 2.1 | 9.6 | 3.9 \}26 5.1 %@ 0.6 n& n.dQo)! n.d b n.de [ A.d.
. 1 192.8] 67.9 [59.1.842.9 [35.1 [@dr2 [ 167 [ 434 | 54 ] 4& | 3.00] 1.9
?gfl‘r:;stgg 94.8 | 684 | 68,81'46.1 | 356 %8.0@?9.8 T0_|Ch6 (4.0 | @# | nd.
Mean | 93.8 | 68.1 | 639 »,%.5 .g?a 2%? 18.25] 10.9) 5'?& L4.3 9927 | 1.0
. 1 nd. [ 11.7 1.2 98,6 [.290 [ 215 [ 130 | 8@ | 6.0y 537 48 | 27
&iﬁehamethrm 2 | nd | 12.0 PI8.8 24.1 (3.4 008 013 | ®1 | 43 | 2% | 32| nd.
Mean | 63.4 | 198 | 10¢7] 1289 58 3.5 ] 1.5 {11 [Hd. [&d. | @d. | n.d.
a-R-isomer of 1 [51.2] 251 <80 |83 3@ | 58 ) 069 0.5 nd. | nd. gSnd. n.d.
Deltamethrin 2 [29.4,/48.1, 8.4 3024293 [ 397 | 51 | @0 5] 4.0 1.9
Sediment Mean | 43.60°433. ] 60.85 32,6 032.1 9232.1 £19.2 [$6.4 [ M6 | 4.0 2.4 n.d.
Deltamethrin 1 48 | 209 | 298 [ 36.37] 299 25,60 15.06)79.2 6.0 .53 | 48 | 27
Total system 2 21 | @17 |7 | 387 g;sg 208 | HO| 649 43N 3.7 | 32 | nd.
Meag§Q3.20 1.1 [926.3936.529.1 5@.0 134 | @7 [ 52 |45 40 | 14
Br,CA 1o, nd. [ 1LES 27 7.9 13.§ 118.8 B1.14.20.1 H2[ 34 [ nd | nd
Wator 2 e | &3 7.9 1551 2209 333 12879 158 | 27 | nd. | nd.
“Mean | nd. | Gid. @4 Kod. [d 20 | 34 | 437 23 [05] 07 | nd
_ I chnde) ndO 043707 Plad 18| 44 | QY | 1.8 | 05 | nd. | nd.
Sedi 2 § I | 28] 79 13.89 18.8°31.1¢[20.1 [ 11.2 | 3.4 | nd. | nd.
ediment
D "Mean [ @y, | @3 | 38 |33 | 185 | 22.0 333 [ 287 | 158 | 27 | nd. | nd.
Br.CA @ O1 /D00 [*¥1.6 N3.1:L79 [\B.2 @399 &5 [244[135]39] 07 ]00
Total svstemn @ S 2 o.;ix Ly 43Y 8.1 [16.9 8137.7 (32617632 [ 0.0 ] 00
ystem ey @,@ Meah t% 37| 807 163 22@ 36.1 | 285|155 3.5 | 03 | 0.0
n.d. non-deteép<LOQ of 0.1% & v @ 6@7
Time zer overed amou ep 1 1.2%XRep 2 =100.8
S o @“’@ N
Values in % of an@ed r&%ioac@wty3 stm ogf;@ltalﬁ@thrm% alpha-R isomer of deltamethrin

Compound @@ Q%e M SEENEN Y DAT (days)
Source @ CQ PO 001257 0.50F 1 2 [ 3 7 [ 14 [ 30 [ 50 [ 73 [ 99
Deltamethrit®alpha® | O~ | 679 | 287 [ 192 [285[125] 69 | 25 [ 1.5 [ nd. | nd. | nd. | nd.
Rlsomer% Q  SB3 347 [af9 [ @.1] 8.6 [12.0] 12 [ 05 [ nd. | nd. | nd. | nd.
deltam > 7 &

Q
Water @%ean@ 60.5 31.5@ 1564248106 | 9.5 | 19 | 1.0 | nd. | nd. | nd. | nd
Deltagnethrint alpha-® | > | 294 | 598 | 696 | 55.7 | 522 | 49.2 | 29.1 | 208 | 11.4| 9.9 | 7.9 | 47
R Semer of Q2 F#3.6] 553 |99.7 5671555429305 125]89 [ 77 | 56 | nd.
deltamethrin =~ @,* & O
Sediment & Meag 32@ 57.690 74.6 | 56.2 | 53.9 | 46.1 | 29.8 [ 16.7 | 102 | 88 | 6.7 | 2.3
Deltamethr@#alg}@ & 1971 [ 895 [ 888792648562 [31.6]223][11.4] 99 [ 79 | 47
R isome 2 [\96.9 [ 90.1 |91.6]82.8[64.1[549[31.8]13.1] 89 [ 77 [ 56 | nd.
deltametiin Meso| 97.0 | 893 | 902|810 | 644 | 556|317 177|102 ] 88 | 67 | 23
Totalsyste Q ﬁ\% ea® | 97. . : : : : : . . : : :
N & T
i A

&
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Table 7.2.2.3-30:  Biotransformation of Deltamethrin + alpha-R isomer in -system

under aerobic conditions (values in % of applied radioactivity) @ @@
Compound Re DAT (days) A g
Source P 0 (o025 1 [ 2] 4 [ 7 [14[ 3856 [ 8] &
Deltamethrin+ 1 13 12 [ 13] 9 [11] 6 4@V na | na |[na |
alpha-R isomer of 2 31 13 15 11 8 5 3 na | & nag &
deltamethrin ) o | D] w
Water Mean | 22 | 125 | 14 | 1074 9.5 5.50‘&3.5 ma | ha | ‘g @@
Deltamethrin+ 1 78 59 |59 | 78] 62 | 6@ 65 | 41g1Y 34 929 i,
alpha-R isomer of 2 46 54 78 |&J4 73 |64 54 | 3| AT 2R c&©
deltamethrin 2 S A @
Sediment Mean 62 56.5 6/58@? 72.5 | 67.5 Q62@(@59.5 §39 §§’>7 B é%p @&
Deltamethrin+ 1 91 71 [ ] 80 | 2| 66 | 69| 40\ 34%]729 ©
alpha-R isomer of 2 77 67 93 e85 |81 |69 | 57 | 3| 408] 27
deltamethrin N~ 2 07
D o

Total systom Mean | 84 6& 82@9 82@@ 77§%7.5 D63 o |Se7 @ &
na not analysed, <LOQ of 1% 6 &% S §

Time zero recovered amount: Rep 1 = IOep<<§98% o\ @ %\
<

Table 7.2.2.3- 31: Blotransf(r@nat%n of tam@lr ‘ﬁlph iso m@ _

system under a?eroblc%ndlé@- @lues Q o o@ph@ra ioactivity)

Compound Re % © RN DAT@st) 2 ¢

Source L @ @25 @ ¥ 4 | 289 56 | 84
Deltamethrin+ Sl 24 16 as 6 @3 ™ |«3 [@a | na | nma
alpha-R isomer of 2 29 109] T 4 5 6o 1./Ha | na [ na
deltamethrin ‘07 ) Iy

Water @ Mian é’? & @% ((§9 . @ . 3 @ fg na na | na
Deltamethrin O [Sel 47N 85775 £88 [,85 K80 | 68 | 68 | 54
alpha- RIS]% of 5 2 58] 58| 845 84 | 83 7880 | 72 [ 64 | 52
deltameth: Y N 7

Sedimens, 2| Méan 595 535 }\@.5 1055 | 85% 1% 80 | 70 | 66 | 53
Delh@thmﬁ o] 85 &763 T 90l 81.ag91 86 | 85 | 68 | 68 | 54
alphaR isomer of @ 2 Q) 80 68~ | 8®7| 88 889 84 81 72 64 | 52
deltamethrin X >

Total system 0| Méan @@.5 &5 80 (s | g5 | 85 | 83 | 70 | 66 | 53

na not analysed, <Lé% of IQR

N
Time zero recov@i am&;@ ep@ 99ﬂ@ep 2 @7% § (g

D >
@ @ ,%,Q @@@ @
)
Modell@ strategy fg@data@‘oc\essmg, (@m)@imn model and statistics:

For the kinetic evaluﬁ n@deﬂ@ DT, @alu@or use as trigger or modelling endpoints, the recovered
tlm\zero values were Weed fo@}lelt ethrinGh the water phase and total system. During the kinetic
evaluations, r&o ue@éaata forghe fi \'\g mel@ t <LOQ (n.d., non-detect) were set to 2 LOQ of 0.05%.
Subsequent not tised inghe kinetic evaluations.

Followm mm cedtf® for determining modelling endpoints, (FOCUS, 2006), all
datasets @ere 1@ 1ally @val d using SFO kinetics with free optimisation of parameters. Where
datasets er@tlst 1ly a¥fd/or visually unacceptable, further evaluation with FOMC, DFOP and HS
kinettss w%@@app ped. A§§hparison between the models was made and the best-fit kinetic model was

cted.

Follows @the recommended procedure for determining persistence endpoints all datasets were initially
evaluated using SFO and FOMC kinetics with free optimisation of parameters. Where datasets were
statistically and/or visually unacceptable, further evaluation DFOP and HS kinetics were applied. A
comparison between the models was made and the best-fit kinetic model was selected.
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DTso and DT values were determined for the degradation of deltamethrin. The determinations of the
kinetic values followed the recommendations of FOCUS rules. These were aimed at deriving &T'so
values for use as trigger endpoints and model input according to the FOCUS guidance doch%: on$
degradation kinetics. The kinetic evaluations were performed according to respect1v1s1on
flowchart for the determination of level P-I parent endpoints for use in modellk@é& OCUS, 2@06 F@
10-2, p. 198) and as trigger endpoints (FOCUS, 2006; Figure 10-1, p. 197). IS @

The sampling times and residue data were entered into KinGUI (Figure %%f report) a ptl{@atl
carried out for SFO, FOMC, DFOP or HS kinetics (Fi 3,4,5o0r 6@ report). g}f @

The Br,CA metabolite in the total system was evaluated using the L@Qel M-I ﬂow@@art (@IU%@OOQé@
Figure 10-9, p. 227) and the KinGUI scheme in F 1& 2 of report@ & &

The kinetic evaluations and the statistical cal@ﬁuons wer@ondu@ed Wl% KQ@UI (2. 0)@1@
iteratively re-weighted least-squares (IRLS) oqymlsa@n 6

Optimisation statistics was described in SCCU%DH 3. 4\? of @port (@e m@ fits @ere usi nga
chi-square (y?) error statistic and vis “l%ms% 10050 {7? %) fe kme @and
optimisations were carried out using ﬂge re@mate @a‘[a Ié%eve @C a@iysm@che p cted
concentration is compared to the mea .,, easured Vadge N @

%\ @@@ @@9

& %,
1L RESULTS Q @ @ N

@

Optimisations using SFO km%@ sho\%d bot@?lsu % tlst@ly un@cep@e ﬁ‘tgto the majority

of data sets with Table 7.2.2:3-"32 surnm g t&e calcul ed ]% 50 val@s f%}deltam rin + alpha-R.
@ SIS,

Table 7.2.2.3- 32: D’&Lt@%)lm hrin +%lph§ gger of@éitam‘:éthn@ E@l@%fer optimisation

esult 0)all datasets ee optimisation
Ssults@sFO)Xs D IQ % N

@C D’%@ D%o @’Im @n ~ t-test Visual
S (d%ys) \Qdays) N err@(%)g {@\@ ) assessment

0.05 D 017> | 53988 | 0000627 Poor

48 A% S 17.9 |9 436805 Poor

< water phasgt, X - @ﬁ W27 |° 393 @ 0.000785 Poor

—total system Q) | 44 J. 148 | w95 © 5.61E-10 Poor

water phasedd < &Y 0007 a8 20 0.000178 Poor
total systeit L e W98 P tro 9.59E-06 Acceptable

- watenphasey  [0.09 B 028 | @15.9 9.30E-08 Poor
tot&cﬁsystﬁ@ 1%@ @}8 >y 8.2 6.51E-05 Acceptable

\? &) ©

)
Optlmléﬁns usi MC k%etl& show, ﬁoth@fsually and statistically improved fits to the data with
TableJ.2.2.3- 33 S§ g th@cﬂe@ed@so values for the sum of deltamethrin and the alpha-R
isomer of deltamethrin. @

@° < &
As FOMC @wed %ppr@ent@ver @l% the datasets were also evaluated using DFOP and HS
kinetics. %o Q
& & T
& Q
&% O~ @ o
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Table 7.2.2.3-33:  Deltamethrin + alpha-R isomer of deltamethrin parameter optimisation
results (FOMC) all datasets — free optimisation @° S

DT DT Min Chi? t-test Vi
Water/ sediment system % ” m S l
(days) (days) error (%) assgen}\@c

water phase 0.005 1.4 21.5 ‘o & Poorsy
fotal system | 3.8 70.1 11.3 ) - ery govd |2

— water phase 0.04 2.2 @ 169 o - b \R\)r o @
N\
total system 3.8 30.1 48 Q - @ K%chllgﬁw é
water phase 0.003 1.1 @} 1028 - Q Pg,@ A
total system 32.8 6&7@ 98° &' {®§ A aGood N
water phase 0.01 642 @3 N T\ %@?y g8

total system 119 %395 @ ©8.6 & @;%’ - %ccept%le
Yl S (8 o
Optimisations using DFOP kinetics showe oth \@ual d @nd stafidtic l}pacc@able fitd to t ?ata@th
Table 7.2.2.3- 34 summarising the calc fq?}ted "ﬁo V&JQ S fm@ue sum of deftamethrin and t @a—R
isomer of deltamethrin. Optimisati us 113 H neu&s shov@d b@g\] vi @Y statigtically
acceptable fits to the data with Tablegy2.2, T?%; 5 su@mar{ﬂ@g th@ala@@d 0 Va@& for@e sum of
deltamethrin and the alpha-R iso of de metl%m 2
pha-R isorgdy & S & &S

. @ 2 ©© ﬁ@ter

Table 7.2.2.3- 34: Deltanﬁﬁrinéa&a@l is@’ler elt@th:%)n para ptimisation
results(DEQP) alldatasets — fry e optllmsatl

\@ ig DT %90 N &M@Chiz 5 @-tes@?@ Visual
Water/ sediment system % (days) © (dags oe@or @) | %o - @ assessment
j 1 ﬁer pha@' 0.012) g% w1580 O 047877 Very good
Sotal gstem. P 3 116 < @95 <« @012 Very good
—wat€phage) S [0 006 SN 2.8 @Tz.lgw % ~0.00128 Very good
total sysigh O Pasc] s O 48 e 000294 Excellent
watéy phase 9 o 2.8 “ &1l o 0.474 Excellent

@l system O N@ @4‘1 N SEIRSTEES 0.409 Good
water phases, 0.083] 030 28 0.0498 Excellent
_ whal system @] 0% | @418 @ 501 0.4731 Acceptable

* worst-case ofk1 and kz@@ts § @’ °©\ @@ @§

Table 7.2 2@35 S))) @net ¥n gha- isomex, of deltamethrin parameter optimisation
@% results @ all'datasets —fr@optlmlsatlon

Wa&rl sediment s @ m (](:f;%é (g%y@i) elz\l/‘[:(l:r(i‘l;:z) t-t(ﬁ;t* ass\:elsssl:int

w@’er pp@@e 9.05 | O26 15.8 0.00705 Very good

otal sysfem 3.9 <2 101 10.2 0.043 Very good

ater phase 0@ | 28 12.6 0.00243 Very good

Y S| 36 | 385 5.8 0.00013 Very good

wat@ase Y 009 | 28 4.1 8.88E-05 Excellent
totalsysteps o 389 | 181 10.9 0.02716 Good

water 15"(§se 0.09 0.29 2.3 0.0466 Excellent

total system 109 433 7.9 0.012273 Very good

* worst-case of k1 and ko results
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SFO kinetics was applied to all datasets and verified according to FOCUS acceptability criteria
(minimum Chi? error <15%, t-test parameter significance >95% and visually acceptable). For the yter S
phase dissipation, SFO evaluations showed poor model fits to the data. DTg values were wi»tg the &
experimental period for all datasets and therefore conservative modelling end@mt SFO Djé%valgs
were calculated from the best-fit (FOMC, DFOP or HS) kinetic DT90/3.32. & &

For the total system degradation, SFO evaluations showed poor model fits to the data. DTegwyaluckwere
within the experimental period for the Anglersee dataset and thereforeda conservative 1li
endpoint SFO DT50 value was calculated from the West-fit (DFOR) kinetic D"E%%B I~For @e
remaining three datasets, DToo values were outside o the experlal per10d@@1th seryative &
modelling endpoint SFO DT50 values thus being derived from the HOK; ‘slow-phase’ degiddati rat@%
Table 7.2.2.3- 25 summarises the calculated SFO DE&/values for &sum Qf del Qeth n and thg alph@

R isomer of deltamethrin, suitable for use as %’Zu”o elling e pomts FO@JSS\@%VM tlons
geometric mean total system DTso value of 52.2 days (gan b ed éf&a cor@erva@e agpmach f@the

water phase degradation along with a deféﬁ D of Q 0 @s f @t e s&hment phase
degradation. @ @ Q @ &
Table 7.2.2.3- 26 summarises the calcu@te v@Qﬁr ph&\ andotal Q%tem §50 vaJues for the @n of

deltamethrin and the alpha-R isomer eltanethri
| i N s
Br:CA metabolite of deltamethrin: (O

| v ST &
According to the flowchart, HS DF@ erosen%s the best-fit
kinetic for the sum of deltamgth#in aon\a\the alpHa-Rg me&@f deléy@lethri alon@with SFO kinetics for
the Br,CA metabolite. %, Q @
©

Optimisations using FOM@/SFO@me@ sh h V1$§Lly a@taﬁs@all@gceptable fits to the
data with Table 7.2.2. 3 3% su@ian ng the & ul%@

© 5

Table 7.2.2.3- 36 @Je el M-I@al em B}gTs@raI@ter op@mlsatgﬁ)n results for the
B

@
A metabolite ofc@ltamé@n o & &

@T [ DFsg @fm % Min Chi? t-test Visual
50 X
Water/ sedm@t sy;@n Y (day@)ﬁx @ﬁ?s) § (-) O exrror (%) (-) assessment

rip Suita &Yor &s@as tmgger @om@ Q
@

totghsystegl]  93° | 08~ | 0d¥ | 262 0.000134 | Acceptable
total systéti ., O | 122 ols 400 | 64 . [0 112 3.43E-14 | Excellent
RSN
Table 7.2.2.3- 27.3dmmagises optimised to@l s st@nm elling endpoint DT’ values for Br,CA.
i yol iptinied 1 sysithh mgelling endpoint DT :

R
1L COl@LUS@)N%@ NS @\

@
Kinetic elling anal%sls o@d tase@i\ﬁo wo water/ sediment degradation studies for deltamethrin
showed“good model fits when et&rmmln% 1gg@nd modelling endpoints. The calculated SFO DTs
values,can be usedxd; en@nme@*ﬁl e)@sur@ssessments
N

The results are i luded@n t égﬁum@ry o&ge route and rate of degradation of deltamethrin and its
major degradagion p %duc g»wateﬁ@nd sédiment given in section CA 7.2.

< &’
o S S o
N &
&% O @ Y
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Further information on the behaviour of deltamethrin in the water/sediment system was published in the
literature by Meyer, et al, 2013 (for respective summary see below).

?/ %

@

Report: KCA 7.2.2.3/ 07; Meyer, B.; Jones, R.; Moore, S.; Lany, C.; 2013 @
Title: Laboratory Degradation Rates of 11 Pyrethr01ds under [@roblc and An%robléQ

Conditions % § @ 2
Source: J. Agric. Food Chem. 2013, 61, 470@4708 gw N @ Q
Document No: ~ M-462374-01-1 @ & ©\ @
Guidelines: None ©Q %@ S é\a
GLP: No, published study @} & Q R 0O d
Literature review ) R o & A © &
classification: b) supplementary 1nforma@@ (EFSA Joumnal 2091 9%) 02@© 9 &

RN SEEN S
EXECUTIVE SUMMARY Sy &y > @é’} & &

Degradation of 11 pyrethroids was me %ﬁd V@ app! &m a‘%y 1Q0 da&n thre@ sedﬁ@ént/\@ er
systems under aerobic and anaerobic ¢ qidltlo‘ﬁg at °C i %e dagk. Th& ree§ﬂhf 1a se@ents
represented a range of textures ,5'- }mc u\[patter\%el ethr‘ﬁ\y wag@analyged b liquid
chromatography/tandem mass spect@ et%usm eltag% thrin e § an@nﬁ@standard
First-order half-lives under aer &“c conditions ran%d fro@ll 7© 4 ® da Un,d&fﬁ anaerobic

conditions, the range was from tqo\g f00 d Q& IS ©© N
@ ¢ ©
I MATERIAL AN%%IETROD%@ @ & S @ o
A. Material ~ § NS N Q\y\’
@ S ¥y .9

1. Test material & Iy @f) @@ \ Q é& &\

Test item: elt ethr@

Active substa@ s): \ & \® *v Deltamethu i . CA&8 529£8-6359

. -cyarfo(3- henoxy nylyethyl (1R,3R)-3-(2,2-

Chemical S@ an@scn@wn q‘§d@?l)3r0®eth )-2 ﬁ.ﬁe@ylcyclopropanecarboxylate

Source offest item & portéd 3

Batc}@lmber g}? @’ @ No§§p d Q@ \@7

Pur1 @ @ 4 /0© %y N O

Storage condltl@ & éﬁ OR efmgerat%ﬁand st&ed in the dark

Water SOlubﬂ@ AN @ é\g\ N&@’ eport S

2.0l @ @@Q & & ST aB16 7.22:3- 37,

N O N Q @\ >
Study design and method N - % Z
N @ R
1. Sa R N &@ Q
Samplmg techmq§ @ Lo Q@All iments were sieved (2 mm) and thoroughly mixed;
w @\ Th&time between sediment collection and dosing ranged
@* . S S een 2 and 8 weeks. Test systems were sampled in
@ \% gj R @duplicate at seven intervals (approximately 0, 3, 7, 14, 28,
S ~Q 60, and 100 days post-treatment).
o &

Sampliag frefégncy © <§ 5 replications

2. M%ﬁur@%nts@ s§

&I@red%@ v @ On day 0, DO concentrations, pH, and redox were

N measured: pH was between 5.6 and 8.4
©® Bioactivity was determined at Agvise Laboratories,
Bioactivity: Northwood, ND, by aerobic or anaerobic plate counts in

representative untreated flasks at day 0 and approximately
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day 100
3. Chemical analysis D
Guideline/protocol: None \@ @§
Method: LC-MS S O
Pre-treatment of samples: For analysis of deltamethrin, a 10 aliquot of the Tiltr.
was applied to a conditioned 1 g ENVI-Carb ¢ 1dge N
(Sigma-Aldrich, St. Louis, M insed with @tom %
water (3:2) and@ethanol, an(&e uted with d@hlo methar@
(DCM). The iMernal standa (deltamethé@p 1‘\ (% &@
\<
was added Q the eluate, which was corm@ntra eSSy
and redls fved in met]@ol/wa;er (9 @ @
Conduction: Prior @atment 0 he tes tem@a pr@cu ion
period

fromfyl 2 t6§2 days) wasised t@@cchrﬁ@e
tab Y

an ate ¢ 1t10 aerobic or
%aerob as J@?g @mso@ed oxygen @O) @edoQ .

wAlso during ta]gs pe@ thesanal 1 method was validdted
for, ths spe 1men;g @ % 8

SN
. @
Reference item: D@Ltame:&gm—g@oxy%{ﬁ
Recovery: ©Q @?— 1:14%; the ove e CORgjirre @cové’@es was
95.8%% (staridard devition®of 6. 2@

« 2 Rargéd frém 0.2¢) @
S 8% for ppb& @

Limit of detection: @
Limit of quantification: §

K O S @ R f@ &
Table 7.2.2.3- 37: Geription ofahe ¢ C iforni sedm*fﬁs @ %
i i &
) & O @ . 5N O
parameter @ @’ w\g st@m:m‘ 1 @ \ @:d.u‘m:é? S sediment 3
| S § s \
location
’ description @ \ san.d}' ﬁcx&&f San IJJ:§® @% sloy K.ing:' Franks Tract State Reeation Area
coun ty @ 6\ & Qa%rgn \ &\ @nmra a Contra Costa
latitnde @ %@* MR @ % @ 38 1"N 38 02885 N
o & 0O &
'|nr|.g11:ud: RN 116 37 491 W, & 121Qk250 WO 121° 36850° W
texture® @ % b\ @ v
clas, @7\9 @9 nnd@y @ ay \@j sandy clay loam
Qﬁ @ . Q) 903 IS Q 9, :u.ﬁ\@ 495
silt (ﬁ.u AN RO N 30,1 259
clay (%) §) A S o °\© g&’ & w:% 246
N TGS F T
1:1 soi fwater Q @ 6.5 @7 ° @ Qﬁﬂ 6.9
saturated u-i@ @ @ ”’% @ o 6.0 6.8
001 M L‘, © ©© Ne4 Q\ @\ @ 58 6.6
organic matterS\% ) §].ﬂ % R <) @ 137 47
organic car (%) @ Q 0.6 @ @ o X 74 27
cation-exchafige capacity” (l@ﬂl g) 6& & ©\ 190 148
miistibe capacity R @ . @ @ @
Nat 0.33 bar (%) @ @\M Q @ 804 372
at 15 bar (%) & a%{g\@) Q& 537 19.0
bulk density” (g/cmd) N 1 0.60 0.79
“Determined by m&ue %ﬁmr&ﬁrmwﬂ d. \]L@
Q

S
. &s@s % O

1. Vgsdltvﬂ@terlamr X
Re<<&)v @iv@as within th§mge of 70-120 % (usual acceptance criteria).
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2. Analytical findings:

The data showed a decline in residues in all of the total water/sediment systems, and the rate of d @
varied among the three sediments. Degradation rates appear to follow first-order kinetics unt&

50—75% of the compound has degraded, and then degradation rates slow. T%Vlde an indj¢abion o

the degradation curve, Table 7.2.2.3- 38 provides the times required for 50 a 0% of the quateri
degrade (in cases where this occurs within the study period) and the amount remaining at the end'ef the
study period. Single first-order degradation rates are provided in T@ﬁ 7.2.2.3- 39 alo wi;iﬂ@
confidence intervals for deltamethrin. VCQ @ %\ \°\ @@ @
SRS

@ Y o
Table 7.2.2.3- 38: Characterization of the degradation curves in‘the aerobic ana ic ies
izati g@tl uvflg 1@(1 @1f@1@%§

End 2) S &
nd o o g | QL9 g Ead?
DTso* | DTo" | amount | DT%* | DTeo* &7 °S,  (HTso’ NDToo? L b

b % @° < ameynt > °,| ambunt
o) ) & F @

Agpobic o) o O 7 & @) &

Deltamethrin | 9.8 | 88 | 8.4%°[ 56 | d @ 27,% Jon e [V siad
@ SAnaerBbic . S) %\ S o

Deltamethrin | 106 | d | @}5446%@ 54@7 *@@ | o6, 43| @ @ | ¢,28, 31

a The time to 50 and 90% degradation of@' star%lg mat%al Was&etermm@oy th@st ﬁﬁg kln@@node\%these points

were reached during the study perlo & ®
b The duplicate values from the lasts -- inte; w}f are re;@f‘ted @c@ last t@e integ l was 100 dar the¥herobic studies

with sediments 1 and 3 and the angetobic study with'sediment 3, 103 days % he aer@lc study with sedtment 2, 101 days
for the anaerobic study with se%iment @xcept delt hr1n Wixich was 108 @) an% 4 da@for the anaerobic

study with sediment 2. o %,
¢ Test mixture 1. S % < § @ § 8 ‘7\9 §
d Not reached during the sfidy perj @ S 6 N é S N
e Test mixture 2. @ § X Q N
f The concentration in @ sam§ was b@v the@Q @
g The amount remain hé3amplgiat the end of tmmdy% 0 da@orre@nde SN 0% or greater degraded. The
model predictionévﬁs sh%y longe than@Qe stud@ngth §
& o &
Table 7.2.23- 39: Summa#¢y of t@ atlo@r (exp ed as half-lives) obtained with
S nlk@ @essmn usingsin rstsarder Kinetics
S @@n S ﬂg\i g SQ%'
o N v\g o QQ “Firstprder hgﬁ-llfe (days)
f”? Se@nentxl\ @ O Segiment 2 Sediment 3

N\

m@obi@ @@ero]ﬁc f\@rob%@ anaerobic aerobic anaerobic
)
Q

o 59.9 (55-
Deltamathrin 11.7@18&{ 100@131%@44.6@-56) 68.4 (51-103) | 14.4 (11-22) 66)
& L2oQ 7 &
S N AT
@ @ S
S, CONCLU§10N§ s

First-order halt@ives for del@methsin und@ aerobic conditions ranged from 11.7 to 44.6 days. Under
anaerobic ¢ 1t10&% e wﬁwfro@9 9 to 100 days.

These p shed@T 50 @ults@f aercﬁc US test systems were in good agreement with the before-
mentio dat not worst case. Therefore, they were not included in the set of data used
as m&ﬁepara@ter

osure assessments (compare section CA 7.2).
D@or é@eroblc aqua@ are a special US requirement but not needed for the EU.

&
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CA 7.2.2.4 Irradiated water/sediment study

Degradation of deltamethrin in water/sediment systems under outdoor conditions were evaluated @@ing &
the Annex I inclusion, and were accepted by the European Commission (S@CO%SMNI/@%MV@’

17 October 2002). The following studies included in the Baseline Dossier were gggarded rele§@t duripg
the Annex I inclusion: Qp \
2 S
Author(s) Year | Doeument No.’s, |o\ é%a
1991 | ®1-136641-01c)” 4 @ @

s o] & L ©
198@% See KCE@%MO @§ @Q}
1985 |@f.113322-019 5 @
GINNG SYE RN WIS I
&e@%\;ﬁ(mﬁzs/oﬁ A

Y

o’ @ |2001 | M200619-030° &

* Please refer to the baseline dossier for@eﬁan&@s}mn@ 25g8,.. % @ % §
@
Q N\

The dissipation DT of deltamethri th atep %l\umlmg se -/m osﬁnd né@ural pond
studies ranged from 1.5 to 24 houfQ It was con ded tth @t sta pid 1sa sear from the
water column with an expect@halfqg of @out rin @ p% istributed to
suspended organic material, B@ta and sed@ents ther%loav ll%ls reduced.

Despite the low vapour p@ssure &delt@ae‘fh @}1 1 X@TO 6 Pa at E®C) @?‘uhsa@%n from the water
surface appears to be an“additigual dlS atiorYoute \as del@ﬁlethr”?f may_forms@microlayer film onto
the water surface aftef«\sypray Q%t (M&124149:01- 1@ sat frog& this su@ce microlayer can be
explained by the H ’S 1a con@t of| @alta rin gﬁ A P m’/@ol atQ, °C.

The dossier suppQstin, @ approval rénewah of de t l@ inclfides andditional mesocosm study
with realistic s e ure ( rof:i\Refe ce s&urcq . et 81,2005, report M-246137-01-1,
see nex page)@mg est thaks of ®¥m’ Water ar@l m , asggepresentative of a small stagnant
water body@t was completed aftéy the Annex nclus@n

Test me osms were @a‘ce h d@methrm f(@mulas Bg@émethrm EW 015, at five different
treatméni’levels. o @ @

s @ \
In conclusion del@ethrlrﬁ)reiﬁ in a@esoc@n p(& W %b] ect to fast dissipation by biotic and/or

abiotic processe€ Deltamyethrit-decregsed, a?ﬁer alkappligatfons quickly and steadily with an average

half-life in th@vvater ma,of 22@h0u1® and @¢ DT for the whole system (water plus sediment)
was determifed tob 6 h@\§s A(gshgh@mcrease in sediment residues was detected
approx1ma§ly seven we @h at;o@ at %@’wr test concentrations, and thereafter steadily
decreas
% & \©
x> %o .
@§ & @Q S
@ < Q" & ©@
S
<&
&% O @ RS
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Report: kca 7224 o0 [N D D -0 o

Title: Biological Effects and Fate of Deltamethrin EW 015 in Outdoor Mesocosm Ronds 7>
Report No: HBF/BT 07 S @’ &
Document No:  M-246137-01-1 @,Q S
Guidelines: - OECD Guidance Document “Simulated Freshwater thw Field Tes@(Ou@or -

Microcosms and Mesocosms)”, July 2004 (Draft)

- Guidance Document on Testing Pro Bures for Pe ides in Fre %gv @Q

Microcosms (SETAC-Europe Workshop, Monks \@od UK, July;19 %,

- Community-Level Aquatic Systesa Studies — I&@i‘pretatlon @Aerla Qw 2)§

(Proceeding from the CLASSIC-Workshop) Q & & &@
GLP: Yes % @ Q Q ¢ @

R S -\ T <
EXECUTIVE SUMMARY é @@ %Q AN %

Y
& &
Only the part of the study relevant to the eﬁlronr@nt {%e of c‘%ta thrin @umm@ised@&ct@ 7
Fate and behaviour in the env1ronrnea£t\’ Tbh‘&%ata eva@to the cot\(@mo@cal assess@t is
summarised in the MCP section 10. & K\ N %

S
The distribution and degradation eltaé%thri‘lk%as studied\in me@os nds-<contaj %ﬁg natural
sediment and water in GemanYQ' 5 dags Testy me smsQverg @reatedwith*«deltamethrin,

@(?

formulated as Deltamethrin E ve o@fere reatri@ént legsts. Th n‘@l teg¢ concentrations
ranged from 4.8 to 111 ng g¢ tametﬁrm/ls@The formulat%n v& apph’@d o%three detasions with an
interval of 7 days between@ach a 1cat °

mean DTso value of @f)wo th ds he tetal de ethgn detected in pond water was

dissolved in water, @th the rema lgaf@)r parti@llate ihatter. The mean DTso for
the whole systemﬁter@’u nt%was % h0ur§@ @@

. & ) .
Deltamethrmg%ent ﬁ\sed ent also@ubje&tﬁo dl@% patiofyBy bidtic and/or abiotic processes. A
slight increasesdn s entgesidues was ectec@ppro@matel@ seveiweeks after application at higher
test concenfpations, and@t%herea g@st @y ased @’rom@ns stl@’l it is concluded that deltamethrin

aqueous

has no é@ntlal for acc@mul@n in rom?@lt
&,\ N %
L MATERIQ@‘S %1\%) @H@s @ O N

%
1. Test Iten@ @ @ @Q @§
Deltamethrlﬁw 01@ @/w@r em@on c@}am 4g 1.64% w/w of deltamethrin

& @
2. @ystems Q @ @

The@%dy was carfi%d in oc’%@ porg uu \

Natural water and, sediment f Seh theg espeQQ/ater reservoir in Oberbergisches Land, 80 km from the
test facility were used to fill 1ﬁc1%§)0nd@) a sediment level of about 15 cm. Additional local ground
water and r frog’an gicontaminatgd pond near Monheim, Germany was added up to 1 m depth.

The pond@s}}were @ed 7 @onthgeeforga)phcatlon of the test item.

E&peru@@ntal@nd@ls
Tl@%lstr tion o@del@ethrm formulated as Deltamethrin EW 015, was investigated in aquatic
mesoc containing natural sediment and water under realistic outdoor conditions. The mesocosms
were installed at the Bayer CropScience _Germany. The
twelve test tanks used in this study are part of system designed to establish virtually identical conditions
in each tank. The tanks were covered with a layer of natural sediment. The water was composed of local

S A . .
Deltamethrin dissipated %ry idly from S \, er ;E egr 10n and pattitioniig’ to sediment, with a
ads
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ground water and water from a nearby uncontaminated pond. Natural biological communities developed
during the months before the start of the study. Each pond was 2.75 m in diameter, with a wate@er S
of ca. 1 m in depth, a sediment layer of ca. 15 cm and contained 5940 L of water. N

g
The test substance was applied three times during the early growing season 1n@y 2004 at a@%ter@
of 7 days onto the water surface of nine test ponds. Each application was q@pade with a c%mme@ial
compressed air sprayer. The treatment levels were 4.8, 10.5, 23, 51 and %1 ng a.s./L pp@tio%
(two replicates of 4.8 to 51 ng a.s./L, one replicate for 11 éﬁng a.s./L). Tlf%@e further tanks w e@sed@s
untreated controls. & g}a \

Q
The mesocosms were investigated for a period of 14 days before an5 days aft@;@he @ tr%ﬂe%®
Water and sediment samples were taken for biologi¢#l and che 1 analysis at tfme poiiits up N 105
days. Further biological parameters were investi@ d but are not dlrec@ relev@nt foéhe e luatl(@%f
the fate and behaviour of deltamethrin in aquatic systems, and @h€refore are n@t a(ﬁssed i fhis d63sier
chapter. The data relevant to the ecotoxicologigal as me% sumt %’arls din theMCP section 19. The
water temperature of the mesocosms ra@ to @6°C j he @ treatiHent ase, gyreaging

during the summer to 23 °C. Dissolved en-ya sg@%’ge& %‘ an mg/L. Th ed
between 8 and 10.1 before and during t ree*ﬁﬁeatm@is T aftgx was@tweea\gﬂ 8 a 10.3.
Table 7.2.2.4- 1: Phys1c0che1£@Qal a@ bml\gcal ﬁra&t@mt@f water an@ednﬁ@nt of the
mesocosm@)nd% % S v
4

igin,

@

Sediment " G (}
Texture ks (U@A) @\? @U
San% % © Q

s L O E
")
@?rgarﬁc carbok, q
SNiwogen © O« Y A & 0.4.%
o Phosphorolis & X | @ \J82Q‘2\§§ag/kg
@ Catlo@&chm@e Ca@@%; MRS @w 11 Meq/ 100 g
AN Walh O & .C ~

Q%P(durm%exp%@wnta@enodg)&, © 9.9 (mean, range 8.3 - 10.4)
@{ard@% (m@alu@' . @Q 4 — 8 mg/L
@ Al]g@nity ;\\@gan a@%es) @ .9 ‘& 3-7mg/L
Conduct@%)’t/y (@1 Va@) &@ @@ 384 — 521 puS/cm
@’ Oxygép con‘[gﬁp> @ };&ﬂ LIS 6.5 -26.1 mg/L
N Q
4. SSampling @ @\ Q §
Water sample %@)r residues 1ysppr§ 500 - 800 mL) were collected at 0 (1 hour before and 4

hours after pp (%wn , 2, &7 (1 our before and 4 hours after 2™ application), 8, 9, 11, 14 (1
hour befo gours er 35&ﬁpp11@10n) 15, 16, 18 and 21 days after the initial appllcatlon Later
i weregiaken

timepo %@ alysed as the levels of deltamethrin in water rapidly dropped below the
limit of dete elecf@ occasions, water samples were obtained from four depths (approx. 10 —
30, gw - 7 d 790 cm beneath water surface), to reveal the distribution of the test substance

¢ watg’column durfig the first 48 hours after each application. Sediment samples were collected at
0 (1 hegtip before 1° application), 2, 4, 7 (1 hour before 2™ application), 9, 11, 14 (1 hour before 3™
applicafion), 16, 18, 21, 29, 35, 42, 49, 56, 63, 70, 84, 91 and 105 days after the initial application.
Sediment samples were taken at two positions in each pond by means of a grab sampler. The upper 2
cm of both samples were mixed and used for analysis.
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Samples were frozen and stored at < 18 °C until analysed. Analytical samples in the control mesocosms
were taken before the first application and one day after each application for water samples or two&ays S
after for sediment samples. N S
S)

: & @ &
5. Analytical Procedures @JQ LR
Water samples (ca. 500 and 800 mL) were diluted with 150 mL of acetonizﬁe +10 mrrz&am@m
acetate, and analysed by HPLC-MS/MS using an internal-gtandard. The®imit of quantificat LO@
was 5.0 ng a.s./L and the limit of detection (LOD) was @g a.s./L. @ @

The percentage of adsorbed deltamethrin in selected water sampl@%as deternm;led %%lte A th%©

sample and extracting the filter with acetonitrile. Acgténitrile was.gyaporated todryness and the,
reconstituted in test water / acetonitrile (4/1, v/v, 0 mmol/ ammo@%ﬁm a@ate @he r@onshﬁ
sample and the filtered water were analysed by C-MS/ &@s de"sgnbed@boveb N 2,

o
Deltamethrin was extracted from sediment vx& ace@l@ltrl ol/ @mma’ﬁm cetate (9/1 V/V)
using a microwave extractor. The extract was ce ren@ve ané%ne@arﬁcl@of s@ d
analysed by HPLC-MS/MS using an 1nti§ r?dard e LQY wa& ug . /kggry weight se@‘uent
and the LOD was 0.03 pg a.s./kg dry wai ght%i& 1mer@ N A Y é\a S

"\9
No deltamethrin was detected in cq Ql Wter O S iment b @t’he ts oﬁnt atio
A I

& F &
I1. RESULTS AND DI@SSI&N © (§ &@Q @)Q (& &
1. Data % & & @ & @(@ K

QN %
For all tested concentratm%)s th%)dlstrlb@lon @he adtive substancén w, @?@ (g@ as ng deltamethrin

equivalents/L) is shewn byxPabled.2.2.49 2, @@ in “the %glmgnt (glv@ as pg deltamethrin
equivalents/kg dry ht) a@ 2. 2@ 3 A

A

The water samp esul&ake %}r Hours after ea@@app @’gatlo &mdl that the test systems were
\ 10

correctly dosed©@}'1th @asure&conegntratl@s on &/era 190 itial.

The dlstrlbut1§ of @ actiye substance 1Kwa1;e@nd s&d men@lv & % of applied amount is shown
by Table,72.2.4- 4 for the threzg\ﬁ 1gh est @ncentr@aonS@The r@idues in sediment were too low to

calcula@ass balanc or 1@r te oncentratl<§ § &

During the first 4 rs a&%r ea pph@?on@ dlstgbu‘uo@f deltamethrin in the water column was
investigated by sapling wat FBur d@erent@ept on the other sampling occasions mixed
samples of the whole @ater %re ana yse@Clee}ﬁtratlﬁcatlon of deltamethrin concentrations
was detecte r h aché%’ph a@)n & ajor part of the test amount was found in the
uppermost,_water layer. §h®s a @ ap F@atlo eltamethrin was distributed homogeneously
throughg @he entire ter c§ r@@ Tin ve§1dues declined rapidly in the water phase after all
applications, with no @mdue LOQ (5 nga’s. /L@emalmng by the following application days at 7 and
14 days. At select da@, the rce{&ge of adsorbed deltamethrin in water was determined.
Approximately two thn@aof t@total Itanggthrin in pond water was dissolved in water, with the
remaining third@dsorbed to afgae %gartic te matter.

The test su@nceﬂg% ed o%l’y on@g, shortly after the first application, in sediment from the two
lowest tesk conceatratiogs(4.8 10?§1g/L, LOD = 0.03 pg/kg dry weight). The results of the higher
test le 23 @11 ng ) sliow a slight increase in sediment concentrations for about 7 weeks after
apphcﬁgon rgsfltingsh up£020% of the total applied amount in sediment, followed by a steady decline
to&h thal@)@% of @re togapphed amount by the end of the study at 105 days.

§ y was conducted under outdoor conditions, the influence of volatilisation into the air was not

possib evaluate.
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2.
The mean DTsy value for dissipation of deltamethrin from the water phase was 22.4 hours an@l 6 &

Dissipation of parent compound

hours for the entire system (water plus sediment) assuming FOMC kinetics, reported as prov g th@ﬁ
best fits. Simple first order fits of the water phase and whole systems gave D@ values of @z
and 32.1 hours, respectively. 73
3 @ ”@ 2
)
Table 7.2.2.4- 2: Distribution of the active subst%@ in water @er spraya 0f @ @
Deltamethrin EW 15 to mesocosin ponds apgincubation @nde §1
outdoor conditions (given as@% deltamet(légm equnvali @Q}
Time after @@)plication@ate @@ Q S ) &
application 4.8 ng a.s/L 10.5 ng a.s/L . 23 .s/Igi\ @751 ngyp.s/L, N @ng
(days) A B A OB @ A% 2B %f@ﬁ Ag>y| B a.s/L
0/+4h @ 6.6 106 D 1080] 289 |66 | 180 | @.)% s1h
19 <LOQ | <LOD | 6.6¢ 9 <£0Q \?49 & m&oﬁ L9 L 168 | 7
29 <LOD | <LOD | <10 | «r0Qel” 10:4, Ko 24.92°] <00Q | O12.0
4 <LOD | <LOD | £P0D < LaD>] <L0Q @’Log@’ 103 | £1009 7.1
7/-1h nd. nd Rhnde | md [dnd 8 &P0Q =< Lep’ | <LoQ
7/+4h ® 71 | <Lo@| 158 | @2 341?.@3 @§\9)b O778Y] w42 | 1261
g 63 | <rQ0 | 77 8 74 ol G009 198 | B4 | 246
9 <L0Q | e92 © 73] <180 | 93 0 | 871 .P 110 18.3
11 nd. [xLop | <L0Q | SPondy<Lef | <10Q fv 8.0:8] <Lop | 77
14-1h | <LOBY <I&D | <FoD | 2Lap’| <1oD |&Lop.| <1ed | <Lob | <L0oQ
14/+4h° | <L | £L0Q &< LOQT <LOQ | Di0.0 @] 1547 | 338 144 | 263
159 | sboD QLopy| <10 | 2L0QY 739 | gp2 292 7.9 17.4
169 G Lom <LoD | £r0Q [ LoD ™| <10Q [&5.0 156 | <LOQ | 157
18 [ nd | “wd J nd | ad® [Snd P<108 | <10Q | <L0Q [ <LOD
217 | nd %nd% ng | Wd | ng@ ][ <fD | <L0Q | <LoD | <LOD
nd@%t determni:d@ S @% . @) Ry Q\@
S & 00T
LOQ: Limit ofggliantifi ilon— gas%y N 7, ©©
LOD: lel@ofdetz 21®a e &S ©© o
N .
TS ISP
= S & S
& 2 Q $ &
% T Q. & 0o
. v o @ &©
WOV A
@ < Q" & ©@
¢ & O
S
S @ .
& & T
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Table 7.2.2.4- 3: Distribution of the active substance in sediment after spray application of
Deltamethrin EW 15 to mesocosm ponds and incubation under Germgf S
outdoor conditions (given as pg deltamethrin equivalents/kg dry wei(\h ) @§
Time after Application Rate ((\CQ} R @~
application 4.8 ng a.s/L 10.5 ng a.s/L 23 ng a.s/L 081 ng a.s/L IOQ%g
(days) A B A B A B |9 A B ﬁsm G
0(-ln) | <Lop | <LoD | <Lob | <Lop | <(ép | <Lond]'<LoD | xFop <Loh @
2 <LOD | <LoD | <LOD | <LOD | <YoD | <L@D | <LOD @2 LOKY| <10D S
4 018 | 052 | <LoQ | <LoD g<L0Q | <¢0D | 0168 o | ohie

7(¢-1h) | <Lob | <rtob | <Lob | <Lop) <Lobp | Hope 0g% | <10Q [Y 028"
9 <LOD | <LOD | <LOD | 0.3% | <roQgp<re@| 031 j<Lad?| &9

11 <LOD | <LoD | <LoD | 10D 20.16V] <doQ 1070 <roQ | “0.42

14(-1h) | <Lob | <LoD | <LoD | <Lop.| o0 | @290 & 044 | £L0D L) LD

16 <LOD | <LOD | <LOD P <QD | 2026 s] ~0sh | 647 | 0170 @g@)
029

18 <LOD | <LOD | <L@D | <I0D @ 03158 | @35 [S036Q] 037 .
@29 | 023

21 n.a. n.a. @% na. e 0@ @%\10(&@ O.@ﬁ
29 na. na. | Sna. nay | 02 010 | @35 o327 028

35 n.a. na. .| na2 | g &£0460)] ad3 pSb.eoo! 019 | 029

42 <LoD | <Lo® | <t0D L.<LoDY 08l |@toq.| 032 | epoQ | 0.73

49 <LoD | <LOD |%LonS <18p | @31 0% L0629 & 039 | 059
S 5
56 <LOD |-<POD_|<LoB | <€0D & 039] o8 [Qve0d] 027 | 070

63 <LOD . <LOB)| <goD |G Loy 0.8 [x032 [ o5 [ o015 | 02

70 <Lopy <L8D |\&Lobpg <Lep | @039 [T 010 | 037 | 033 0.34

84 <L | Arop PxLap | <Lob 951007 e2s @033 | <LoQ | 0.4

7
91 <@oD s\<L0B | <LoD SsLon ] <LDO §g22 « ) 031 015 | 031
105 |&Lopt] <16b | Sop] <rep | oo 019, | 026 | 024 [ 0.4

LOQ: Limit afguantification = 1.0 pg d&/kg deweight & Ao
LOD: Limit (ﬁfaﬁetection:(@pg a‘@ dryg gént ehiyy & @@ \@j’
n.a.=n alysed . @ o\@ N @% O\@ w O\@
FUFSE e
9 & @ S &)
RV F s &
@ S g Lo o @
C USSR
= $ .9 @
9 SN Y
@7 o\ Q @ ©\
<& N S
3 S H PP e
- v o O
@%
& & o
N Q
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Table 7.2.2.4- 4:

Distribution of the active substance in water and sediment after spray

N
Deltamethrin @@sap ared
nica

suspended

in the wath col

sedim

I'GS

hours.

&

S
ﬁz blv\fa

application of Deltamethrin EW 15 to mesocosm ponds and incubationgf S
under German outdoor conditions (given as as % of applied amoun% @§
Time after Application Rate ((\CQ} @ i @)\
application 23 ng a.s/L 51 ng a.s/L o 111 ng a.s/L\
(days) water | sediment | sum® | water | sediment | sum ™ water s@l\?men@'ﬁC su}g&
0(+4h) | 11655 | na. 11655 | 144.04 | Ona. | 14404 | 79.17 4" na > | JO17 )
1 67.59 n.a. 67.59 | 5057 na. | §0.57 | 33209 ) k33224
2 38.77 0 3877 | 2933y 0 472937 | 10y | Qo o 1084
4 1099 | 133 | 1232 | 1293 | 405 N 1eey | A5 o 1767 | 801
7 n.a. 0 0 | Wse 5. 1% 71 Lo2o A de839
7(+4h) | 15586 | na. | 155.86 $.123.89 N23.850 11487 a 114.77
8 0216 | na 216 | 3%S2 ©n a. [f@ 338¢ | 2586 S na) | 2236
9 4118 | 266 | 438 | 2826 L 402 | 2928 K663 8?@ s 05
11 1092 | 554 | @946 -{ v8.040] 826 O1630N 693 | 24.47 mg@ 11.44
14 0 1834 EN83d Y 287 |[Qussoy] 180 | €75 @ o, 225
14 (+4h) 54.78 na & 54. 49.53 nay | 4953 5336650 ma. | 23.66
15 41.67 ng, | 4067 (65 g L 365 1569 | da 15.59
16 1749 | o7 k3496 | 1888 | <710 @F 2577 | 1805 |5 335 17.4
18 na. | 19.34% 1984 | jas6 827> | 813.19 0 o | 324 3.4
21 na. < 241 | @l @2 4 | 7 13008 @ | 257 2.57
29 nag, £33 58350 BN 3.06 3.06
35 B3t 1323 é;?a L9747 | @14 K ha 3.22 3.22
0 é@v S 7959 @795 | na®] & | 4.07@ na 8.04 8.04
49 Onax\| 1992 o 1970 na” | 88a 788° | na. 6.46 6.46
56 OF & [ D57 Q 1287 | epa. O 9.&§ $80 | na. 7.72 7.72
63 & n.a. 1509 | 8504 § na O] 232 5732 | na 245 2.45
S na, O 188 K188 & | SR03 D 8.03 n.a. 3.70 3.70
e ng\@ " 693 6R" | na | “4ls. | 416 | na 2.60 2.60
91 . 615> | 611 fna©)] £.16 516 | na 3.41 3.41
105 Dna.d 0541 n@ @\)5”.68 568 | na. 1.55 1.55
n.a. = not anal @ @ N ™~ @ @
a) Assuming that only a neghg bje pa@the a d a% @d the sediment during the first 24 hours after application
% RN
S SioNS Q S
L CONCLUSIONG ¢

r§@dly @m water by degradation and partitioning to sediment,
macrophytes). The mean DT for dissipation of deltamethrin
of@@esoc@ms was 24 hours. The mean DTso for the whole system (water plus

in sediment is also subject to dissipation by biotic and/or abiotic processes, albeit

Delt ethr
<§‘ @ than 111 the iter phase.
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CA 723 Degradation in the saturated zone

o

The degradation of deltamethrin in the saturated zone was not studied since deltamethrin is not ex&ed@
to reach the saturated zone after its use according to good agricultural practices @\ g
A summary of the route and rate of degradation of deltamethrin in water a@ sediment | 1ver@31
section CA 7.2 and Figure 7.2- 1. Qp

No additional studies are submitted within this Supplemental Dossier fggﬁae deltamettein rel@ﬁal &f@
approval. < < O N O
N @ o o 2 @
Q @ N
) & & R <§ N
CA73 Fate and behaviour in air RN &
9 Q N

Deltamethrin has a low vapour pressure of 1. 1@5@ 0° Pa (at 20°C), \1 10a§}g a l&v@ Vog?q@lty@
active substance. In wind tunnel experiments, %eltame@gfm showed aanegligible volatilisation frofa
leaves and soil with 0.6 — 1.1% and 0.2% of fkk ap fted ra@eaetlz@%’ 4 hawrs, r @ectiv
Volatilisation of deltamethrin from a watex surfdge mlc@layeIQ{as serV in laberato nd d
studies. This is in agreement with the calcirlate Henry\\Law @onst ntof 2 @’a m%\gnol at?2 C ich

indicated some volatilisation of delta rl%ﬁsom t&@vat&%urfac@
The indirect photolytic degradatlo@ after reactiqn with> OH dlca I. a alculated
atmospheric DTso of 16 hours, ass@mmg 1624 hours av %§agegi{ ra for'\ealculatlon

According to these results, an @;curmif?tlon@r 10 angey -r of @Q?ta in the air and a
subsequent contamination by wet or dry deg@smon e notto be e Th1s act s confirmed by
the evaluation of momtorm@g stud s pub §hed 1@§§he liteyature (See s¢ 10n C@ 7. Sk@

Despite the new pys.-chem da on Va%)u §sur \Hen &% Lav?\;\Constﬁt ‘(jgsectlon MCA 2) no
additional studies areﬂssubrnzﬁ@ within th t D(@Jer ggr the. deltamethrin renewal of
o &

approval.
@
CA 7.3.1 b@out§nd rg\te o‘degrﬁathg&m § %
Route and rate of dd@fadat‘f&n of ltam thr1n ﬁvalua@d d%@{g the Annex I inclusion and was
accepted-hy“the European Co 1ss SANCO/ ﬁ&a@’ 17 October 2002). The following
study i ;@ded in the $s51 a&ggar reles@ t du@lg the Annex I inclusion:
DD
Auth r(\) \ o3 @ ~Year | Document No.
@’ N S (§ 1999 | M-184105-01-1
@ N S
QO 9

NS
The potential pers1stence@fthe®npo Ql in @?has @@n estimated according to the models developed
by Atkl@ Half-life £gr rea@n with OP@sadleafsfwas calculated to be 16 hours and the half-life for
reaction with ozone@as ce% ted to be &1 da3® M-184105-01-1).

It cm%e concluded fro @bllr@m a@at deltamethrin will not accumulate in the atmosphere,
or be transporte@m gaseous phase o@r largé distances.

CA732 @ '%ans]é v1$alr @

In the B@elm oss r this geetion includes one laboratory study on volatilisation from water, one study
on \ f&ﬂhs ~- ofir dwarf Bean plants in a wind-tunnel, one field study on volatilisation from soil and
ean@nd ﬁn@’ly, @ field study on volatilisation from soil, glass beads and various plants (letuce,
g§reen beans and wheat). All studies were evaluated during the Annex I inclusion and were
accept by the European Commission (SANCO/6504/V1/99-final, 17 October 2002). The following
studies included in the Baseline Dossier were regarded relevant during the Annex I inclusion:
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Author(s) Year | Document No. .

1991 | M-136601-01-1 Fd @6
See KCP 9.2.4/02* | @

1993 | M-132865-02-2 @2

Segialso KCP 9.3/02* O
1993 | M-I31700-01.2 o} ¢
o | 1993 FMEI32706-047 . 7 | &
X 1993 @ M-132707)1-2 o _|@ 2
M-15174%°01-> & O
& 1990 | g, KEP9.310 Sl &

Q
5 Q @ @
* Please refer to the baseline dossier for Deltarn in EC 25 @ w;\@ Qy 6 . &@ §

N
As overall conclusion, small amounts of delt@%ethrl@@r)nay los o@sa‘[@ fro plan%nd soil
in the field. Indirect measurements in th%ﬁeld @st pobablyveres

§ the © at11@ n rhte.
Tunnel results were considered more r&&ab e b%the@mer ®MS @ﬁen ron&water signgficant

volatilisation may occur. Q N % N @ O

Since the substance is not likely to @uscgg?qbleot(ﬁlre otot@hsf @atlo éyof reggtion with
OH-radicals is the most importan®dissi ge sec \ C7.3. lfor Qi/loc@\ﬁcalculatlon
indicates that deltamethrin reacts with.p oto c@ed droxyd; rad§ air, with a half-
life of 16.4 hours. From its deggadabitity i 11@r it cant®e coticlud tamet ot accumulate
in the atmosphere, or be tran orte@ ing

§oous %&ase ovgr larg&dlst és.
& S & @g é\ &
CA 733 Loca«l@nd %ak@fectﬂ@ > @ N \@

Q <
Local and global cts of delt thrre nodto be@ons@red si@e its @ﬁalf-life in air is < 2 days
(Error! Reference source not'found. %99,% 184 f& Olél@ see@@ctlo@A 7.3.1).

D
T Lo 8PS &
% 5 o & &
S & & & QQ@\@’
A @\Q% @%\©%©
PECFTF &S
5 & & 5~ S
RS TS
o O ¢ .© o ., 0 @
TS S
S\ L 4+ 9 @
o & @ n .
< K @Q\
NN
%o %, Lo N
N S
> &Q@&QD
@
&%%@@@Q
o
$FES
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CA7.4 Definition of the residue
CA 741 Definition of the residue for risk assessment . @ @6
N
The proposed residue definitions relevant for exposure assessments, which can Bg used as bas@)r %(@j
assessments in each compartment, are the following: @JQ N QS
D
N mQ N S
Compartment |Residue Definition o D NN é”w
Deltamethrin (AE F032640) e Q) G
Soil Br,CA (AE F108565, cis) N N & QQ AR
mPBacid (AE F109036) @ S 9 S B
Deltamethrin (AE F032640) 92 Q o N
Groundwater | BrsCA (AE F108565, cis) @ @ > D &
mPBacid (AE F109036) & & . & o &
> v .

Deltamethrin (AE F03§§6) 7, @) QS
Alpha-R-isomer of d ek@i@ (Aw]i@lo 569) <
i TSI &

Trans-isomer of delfa

ethtin (AEP035 N “
Surface water |4’-OH-Deltamet (A& 35 Q\(& %© &Y 2 AN
and Br.CA (AE F10$365, %@) NS \@' § S g@ ©
sediment BrCA isomerécod not g(j;/v)en) > & © ©@ @Q \‘”\9
BrCA isom@Z(C@g% not @ven) & @® @ [ ©© N
Serinyl-BICA (BES-CW57835)% & @ ¢ o
mPBacid VAEEI09036) & @& & N .9 .
Air Deltariethrin (AE FO3264@)° o .. = O &
@) S
S @@ 2 & > S & "\@
CA 7.4.2 Deffnition of t]@es'e formo rin@ N © @&
For the compart@lts 9, grom\ldw{[g?\: su@e wi%r, sed&ergd ai@ proposed residue definition
for monitorin@ de@ethl@. Q K@j N
%) v %@ % 5\@ § @© @;\7@
CA75& Monitoringdata N
28 o7 & SRS

Monitoring data of eltam¢thrin were ev@ated°&1ring<he AI@%’X Iinclusion, and were accepted by the
European Commiggion %Sc NC@6504V I/99é§al, {3 Octaber 2002). The following study regarded
relevant for the c@ﬁhen@ tio inc@ed j{%e B@elinessier:
o O & .9 o O %

N4

Q X _ Year | Document No. |
@’ 1991 | M-136600-01-1 ‘
XD S R

S N o . _
Moré&wecent monitering @ rec@ived f9m ature review have been evaluated and are submitted
within this Supplementa@Dos@'}r for the deftamethrin renewal of approval. Data were available for
deltamethrin i&@tﬁl, sugfaﬁter,und@nking water, sediment and air.

The results@m monito S ul%;\\ﬁsh'n literature, which were regarded relevant for the EU, are
summarizgd in t@foll@@ng. erally they well confirmed the knowledge about fate and behaviour
of delt&@ethri th%envir@ent and the used endpoints for exposure modellings.

Y
If d&cted @%1, Q§ ob§%%d concentrations of deltamethrin in all mentioned compartments are very
okl

&
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Soil Compartment:

s
Report: KCA 7.5 /02; Goncalves, C.; Alpendurada, M. F.; 2005 N §
Title: Assessment of pesticide contamination in soil samples froman intensive @

horticulture area, using ultrasonic extraction and gas chr@atography n&i@ss ©®

spectrometry Q> @
Source: Talanta, 65, 5, p. 1179-1189 %% S &
Document No:  M-460866-01-1 @ & O \ Q&
Guidelines: None X @ © Q\ @

: ) @ S &

GLP: No, published study & &© é\y Q §

Literature review %@ Q o & & < &@
Literature review N @ R © % @
classification: b) supplementary information (EESA Jdotnal 2611; 9@):20 Y <

@ ~ A S

EXECUTIVE SUMMARY SN A S SN o °

¥ O KR Q S @

This paper describes the development and ag@icat@ of a@ultr@%uc eidraction (USE) tecKpique
combined with gas chromatography § pec%&hetrg etegtion fo@e analysis @)CP@ PPs,
triazines, pyrethroids, acetanilides a théxg;msce@neoﬁ%estl&es §%11 s le@bm a%lntenswe

horticulture area in North Portug @ o <
am@i?s ted @allo bs ng @poréﬁends\on pesticide

The implemented monitoring

contamination as well as variations ac;%r $ o defith in i) ing points, %vo years.
Material and methods as wePNS regults arg-Summarized for Vahd@tlono e nggthod and the monitoring
study of deltamethrin. Q& HQ @ @Q 1@9 ©

An uncontaminated bulk%oﬂ 2\ ple w@ sel ed t
10 pg/kg deltamethn@&‘est S&;
five sampling poi three dep (s e, 106and
analysed with th$ @thod nqpmt%ng progra
approximately @ @ntbs%fte collec&?n andgrans
the samples weie dri€d in afSoven &) 40°€ duri NS h
and kept re gerate@’at 4 befase analysis.
For extr ﬁgon S5¢g of l@es W acedn spall E@m @jasks and 5ml of a suitable organic
solventadded. The sl sam@ wereirsglysmandally ag%ated @i then exposed to USE in a Bandelin
RK 100H (80/160 ltr %mc (So@nrex Germ aqy) foré@’ min, three times. After each extraction
period, extracts v@ %{;}ted po iﬁg the @tract@t thigugh a funnel plugged with a small piece of

se infhe Valﬁltloﬂﬁpe@nts and spiked with

rman al soil samples from
ere colfécted i four sampling dates and
m was sclieduled% include a sampling event
??to tbo&g‘g ry in aluminium foil packets,
50(@“1’1 perfectly well homogenized

cotton wool over n of ydrg%é sod@m sv&te which had been previously washed with

the same s G0 ac eve e concentration factor, 5 g aliquot of sample was
submitted to extractlon a @%ﬂ e @ct ( evaporated to dryness under a gentle stream of
nitrogen gyithout nee ean@ dure&and redissolved in 200 pl of ethyl acetate. The
followifig chromatographic analyses were,C t in a gas chromatograph Agilent 6890 (Palo Alto,

CA, YSA) interfaced™to a glle 97 @ma electlve detector.
le%@ of detection and reGgp ry@ﬁs 4. Q’ g/kga@nid 111% (n=6), respectively. No deltamethrin was found

in the soil samp@@ N @@ Q

I. M@ER ﬁgHo@
A. Ma@l @ @
1. est Qal @ -

t 1t§ © N Deltamethrin
Soure®of test item: _, Germany)
Batumber: -
Purity: Pestanal® grade;
Storage conditions: -
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2. Site description

Location/country: North Portugal _2001/2002) D

Amount of sampling areas: 5 soil sampling points at 3 depths (Surface, 10 and 2c m) §
3. Soil: S QQ
Soil type: Soil 1: Sand, Soil 5: Sandy-loam, 8%il 18: San 801 22

Sandy; Soil 25: Sandy-loam (Ré%rence so11 1k s@ @

sandy-loam) ©) & RN @
Particle size: - \g Q@ g? @\ %@ &@
pH: & SENS)
Organic carbon content (% w/w): Soil 1: 1 , Soil 5: 7. Soﬂ 18: 4. %@Soﬂ 2%8 0(J© @q}

Soil 25578.01 (Reference s0iléBulk @}
Humidity: Soil 14 .12, Soil 5@73 8o1 18 il 22%6@75,@

Soft 25: 0@59 (R@enc@ml 7445

B. Study design and methods

Bl US O
1. Test procedure @} \\ @} . &6 o W;\ éﬁ éﬁ ©§
Test system ©Q l\{ic%itor@” and@lida@n te @ @
Test concentration(s): & W ug/ks %o ®\ S @Q S %@9
Application method: R & © S &© ©© ©© S
Number of replicates: Q@ N4 Q§ &@ Q ISHEES
Application interval: % > § o &@ .9 % S
2.8 li %) & N Y v @ D 9
. Sampling o 2 & IS %", S @Yo\,
Sampling technique: S - @ o
N @) O & N )
Sampling frequencgé%’ > Nmontfiss Q é& &\

@ Very L
Number of sampl&€® per @te s0i pe NS SIS @
Sampling depthyy” = © %\ % Suxface, o@nd @ocm @% @@
Transport/st mples: minifyn faqil pack R
porleghte ofpmes & Apmigan i Rog

4. Chemical analy®&s *v .
& SR w
Guldeh&e%)protocol o o @ @’

N~
MethQ @© . § @ &Rraso& extrag ﬁlon fpocedure and gas chromatography
@\) N éﬁ it s&lectlv@tector
Extraction: N @ \q;\ Ultragonic €xtraction (three repetitions), evaporation to
9 @ S @@v X ess @der éa@j@ stream and redissolved with 200 pl ethyl
(&) o eta;e
Analysis; > Q\Gas éilrograph Agilent 6890 (Palo Alto, CA, USA)

AN
2 § @'jf' :g ace
@7 N ) n Agilent 5973N mass selective detector

Reference item: <& @ jS eltamnethrin
Reecovery: @\ R11189.7% (n=6)
Limit of deteggjon: & @QO ng/kg

@
Limit of c@htlﬁca%é‘n ‘”\a -
Q

o
I I@ﬁ S S @
1 Vah\dﬁv cp@m @ <
Q &hdnéc@@lterl@vere&entloned

2. And@cal findings:
Limit of detection and recovery was 4.0 ng/kg and 111% (n=6), respectively. No deltamethrin was
found in the soil samples.
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II1. CONCLUSION
No deltamethrin was found in the soil samples from an intensive horticulture area. Therefore, it is@t @@

regarded as a persistent compound in soil. Q\ Q
@ @ @
& NIES

Report: KCA 7.5 /03; Fernandez-Alvarez, M.; Llompart, 1%; Lamas, J. Lozxes; &
M.; Garcia-Jares, C.; Cela, R.; Dagnac, T.; 2008, N o\@

Title: Simultaneous determination of trac%f pyrethroi@ organochlotines \@ othe@Q @
main plant protection agents in agricultural soi headspace@plid-phase é\a é
microextraction-gas chromato@phy & é\ﬂ Q 0o :

Source: J. Chromatogr., A, 1188, 2, %554-163 R &’ S © &Q‘

Document No: M-455938-01-1 N ) N \© 9 @@

Guidelines: None % &° @6@3 r %@’ O \% %o

GLP: No,publishedstudy ©° @ &7 &7 @7 o

Literature review N 9 & 5 5 &

S o O R © & ¢
classification: b) supplementary jiiformation (E}SA Joyrnal g&; 1; 90Q):2092) &

RN REESERNNEENS

EXECUTIVE SUMMARY &2 o & & g §9 & @Q o

A solvent-free and simple methg ased@l heaﬁ”sp e%’oli@wsecroe@%cti@ (HOS’IS%ME) was

developed in order to determine gimul ?@0uslg§6 c On@ticid@s an eak(@@fn roducts (mostly

pyrethroids and organochlorimeunds in’soil. The analysis ca%led out@/ gas<chromatography

with micro—electron—capture*ﬁeteg)n (GEIRECR). As @,r as wig know, this Bthe first study about the

SPME of pyrethroid inseicidesotro svil. ever, material %@@me@ds azs\\%{/ell as results are

summarized only for the%onit%ing oll;l%elta hrj ©@% LN

Different soil samples’tA—-G e%@lecte O erakgarde@(A, B) andoag%cultural locations (C—
N

2

G) of NW Spain. soil samplg§Y0.5 Ywerep ace@n 10mL vial®) Soditim chloride was added in
proportion of 20% W/V)éx theqeqliired, xp%men}@ he vigls were then@ealed with aluminium caps
and PTFE-facedCseptasSamplés werg&let %@quilib@%ﬁe in d\Wate Q(;Z; th at the working temperature for 5

e

min and the E fiber wadthen &xposed to thevheadspace @% the_sample for 30min under stirring.
Once finished the e%ositf%n pedgd, the fibersyas t ally desorked for 5 min into the GC injector
port and the"chromatogfaphic, ghalysi s carried psing E

In ord@{) assess thegperfofigance of the HS-SRME proceduf®, analytical quality parameters were

measured using spj so@sam with) q@s con&entrat@s of the target compounds. Therefore,
garden soil A (7.4% of %ganic tterv;—?@M— dontentfQvas spiked at levels raning from 0.5 to 200 ng/g.
Fortification of tfé sangple w arrié@’out Q&Vegﬁlg 3@¢ of soil in a big beaker and adding 15 ml of

the corresp g v@(m Golutionso tHat the Sdtire scg%ple got covered with organic solvent. The
slurry was alldwed to sta@an irred Qucasigially yitil the acetone completely evaporated (9-12 h).
AfterwargS¥).5 g fractions wei® col]@ﬁ‘f’ed kept i a freezer at —20 °C until 5-10min before the
analysisFor the anag%cal petformance ASSessment, aliquots of the same soil sample (A) spiked at
differgnt concentra@@n(lj@ ran@g framn’ 0.5 °t@ 200 ng/g were analysed as described before.

Q

Thewsalculated LOD an, deltaﬁ%thri@ ere 1.2 and 4.0 ng/g, respectively. Recovery efficiency
of optimized megthod was 81%, No %@tam@mn was found in non-spiked real soil samples.
< %% &@
I MI@ER@L AND'M T%IO@
P MY

Y

A. Ma @ Q
1. Test materyal % N
T tem@ 03 Deltamethrin

Adjuvaas/ Surfactant:

Sourceof test item: _USA)

Lot/Batch number:
Purity: -
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Storage conditions: -
2. Soil: & S
Name / Classification N

Source, sampling date and storage Different soil samples (A—G) were c@cted from i@%
conditions gardens @

(A B) and agricultural locations %—G) of NW@aln @ (@

Soil type:
Particle size: Sleved to 2 mﬁé@ Q@ @é}g @\\ v\g@@ &@
pH: N
Organic carbon content: A: 7.4%; B@%J%, C: 8Q’ G:1 1.2%&6\9 Q ©§ @Q}©
B. St . Q,;b N @@ R & © @}
. Study design and methods . ® N @ 6\ o
1. Test procedure @ @ g\’ S S >
Test system (study type): Mo%tormg an @maly@ qua Z test® & % &
Treatments: alytic elt%‘leth @1\ © @j @
Application rate: &ﬁna%cal @ahty{ X 0 20Q 1g/g é\ﬁ w, §
Number of replicates Q@ @s% é\y L O
Application: ) %alyﬁgﬁqua@ te t@’S ¥ \, orkl,§ n wagadded to
s
Q 3 f soil @ake allo@%ﬁ to stand
@ &@and rred@scas@ly gﬂtll th@cet@ cm&\pletely
L S %@porate (9 I&h) . QO
Sampling technique: ' SN
Sampling frequency: , @ S @Q alydi cal @u?ljlty test: Q@@ on@@ v\,@
Storage of samples: > % % uah@es 2000 % &
%, SR @ o tﬁ% . o\@
3. Chemical anal @ @% @ § % @ &
Guideline/protocat: ©& \Q §
Method: < ©\ & N HQ\SP E%and $ %
Extraction:©© IS ) Q Kl@a e solid-ph icroextraction using sodium
N % chl W/V) Ghd @IE Fiber
Analys&'&:@ % Ko % He ett P a %@890 (@ system equipped with 63Ni -
N @Q § @ @% D sy m, «,°
Reference item: * R, eltainethri \
Recovery: §) s NEEN 81"/@%’ %% @Q
Limit of detecffon: = @ @7% 1.2v NS
Limit of quagtific t@% @© @ @ L Q @
q@ ¢ Q AN S D
SN
. d§5ULTS o O & 2
1. Validity criteria: R &@ o
No V&lelty criteri ﬁre @mo@n@. @ @
v o N 0o
2. Analytical fiffdings: N o Q@ Q&
No deltamehin was rﬁ non&’pike@real soil samples.
S O Q
1)) AL o NGEUS oN O
&
Delt thr]@a ourrd,in real soil samples from agricultural areas. Therefore, it is not regarded

as@@ers&@t com@oun@
&
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Aquatic Compartment:

Report:

Title:

Source:

KCA 7.5 /04; Figueiredo, F.; Ribeiro, M.; Rocha, M.; Cruzeiro, C.; - >
Rocha, E.; 2012 S

Development and validation of a GC-MS method for d ination 0&% ©®
common pesticides in estuarine water — targeting hazardo amoun@m tl@
Douro River estuary )
Intern. J. Environ. Anal. Chem. Vo{®2, No. 14 8%ecember Q@ﬁZ K5“87— @Q

1608 X
@ %
Document No: M-457780-01-1 & ©Q Mo QQ <
e @ S S O ¢
Guidelines: None Q © & o @) @
GLP: No, published study QQ% \ @@9 Q Q o @}
Literature review 6\ <&
. . N v
classification: b) supplementary mfor@tlon(@ S@umwﬁ%@l 1@§(2) 2)
R YA )
@ O AN
EXECUTIVE SUMMARY % \@ Q % @Q @j @
An analytical method based on so@ :phasg extr@ﬁwn %llo b \gas raph§> mass
spectrometry (GC-MS) was develop@ndiﬁhdm or t@ ua cati of 3 est1 s with distinct
physico-chemical characteristics @ncludifig sortie degfﬁdate 1n aring Swatersam e@? Method
detection limits were between 3.6 and 6&;2 ng/K’@The ensitivity @c facy, aSsomated with
the inherent confirmatory p tlal\%f GCM S, 1da e@t fapthod a gy 1 ifs_environmental
monitoring. Analyses of water Samples (n=8%) taien from t o Rl%r es%ary, fr&th March to May

2009, showed the presence.o f delgamethsd @
The measured concentraﬁbons ranged ﬁf@m 1 in h@f’ch t5\276 @g/L April, however, the
methodology used wa@not a@ uat@'%jo rul@out t@ deteels w cay&ed by @wles trapped on the

filters.

& .

MATERI 9M ODS N
A >

A
o
Q@@QQ@ &
N

AN Ry
A MATELS@@ o © P Qb ©§@

Test item; ©
Source est item:

S o
i ieltaﬁﬁi)rin ﬁmi e
tyeported ¥

Batch number: N w %\

Purity: An 1yt1 grad& g&’ Q

Storage cond1t10@ handito p @uce nal stock solution of 1000 mg/L and kept
@ Q%in t@ ark @ 208" O o4

Water sam © S@ace wa er @ple@ere cdllected from the _estuary After

@7 \@?abm%
B. STUDY DESIGN AN@%«[E\fﬁoré' $

Sampling: @°
S

Samplin g}requ@ﬁy
§sam %sn

St@@age rnples
Sampl@depth

@ter Wad ke @efngerated (-4°C), transported in the dark to the
o)
X

samplifig, all

Wat am @ Weﬁcollected into 2.5-L amber glass bottles, which were

%% 1i in the lab@at ry with ultrapure water and later, on site, with water

plex, O
@@ day according to both high and low tides, from late March to late May
84).
=84 in total
| samples were maintained at 4° C in dark until extraction
Sampled from a depth of approximately 1m using a peristaltic pump (Global
Water, model: WS 3000, California, USA).
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Measurement of

temperature and pH:  Temperature and pH were measured immediately after collection us'ggo a &
Consort C868 electrochemical apparatus N N

Statistics: After checking assumptions of normality and honjegeneity of anges
(Kolmogorov-Smirnov and the Bartlett tests), data sgﬁvere analyzed by pue-

way analysis of variance (ANOVA) (Holm-Sidak test or post-hge Tukéy, test

with ranked sums). &% . § @@$ \25@
Chemical analysis of samples ©) & %\ \°\ S @
Guideline/protocol: none X Q@ @@ @ @ &
Method: GC-MS @ N
Pre-treatment: After sampling all water w. @kept refrlg ed and th dlateh@/acuu@

filtered through 0.45 lass fibr ﬁlter remé@e m& partl

Thereafter, each filter w waslled @ ap x1mzr@ly 2mb of m@than@and

this volume was addedvo th olid-phase -, trac foll&ved

t%
Conduction: After extraction 1 %d anl}édrous lfat@/as ad @e b tﬂ%
to remove any &t aterand he bottle w @msed Qnth
approx1matelyL QNlchl met@ e. T Volu@e re@t tQ ImLg@ider a

gentle nltro(é stré%gn w@ ad@ to t@@ eth@acet@ fra n w}@h was

concentrat
Reference item: Standard éutl s of Q%stlcld%stands p asegﬂom @na-@ﬂnch
Recovery: 107. 2"/@RSD«\§%"/) @’ Q @© «
Limit of detection: 4.8 %}@ S S @° ¢ Q
Limit of quant.: 15.8 mg/% @ @§ @ S Q\@) %
s s T8
II. RESULTS AN DISC@SI o & A
: D! o ¥ .0 & N
SERCINS F e e <

1. Validity crlterl PAC Vah@om@ldehn

- evaluation of &&rlt ank matrlcev\{freekf all Q@et p§k1d@ @

- accuracy: per agreemer&etwe@a the tho result@d th&wominal amount of added
compound (three geplic e@of ea Qé%am 1€9)
- precisiongelative standard d@\ﬁ ion 0RS®Of thg@’eph@te me@arements (three replicates of each

QC s@les) @ AN \

- limit‘o¥ detection an@qua&t@catlon wa Qd%ter@@led e%’lua@g the signal/noise ratio (S/N 3 for
R
LODs and S/N @r LoQs) < . O S & @
X

@ Q @ o % @ @
2. Analytical @ndln@ @ S O >
Deltamethrlgas de%cte 9% fal asu@ wa@g samples. In April its amounts were higher than
in Marc d May (Tgble 7.5y ]@}Hang 1n es reported for water include the extraction of

particle€en filters. S Q
AN N
\y\’ § @ 0\@ Q@ @
Table 7.5-1: EfVirorent leve{@f deltamethrin in the _estuary (n = 84).
@ Dev@n to&he méan is represented by +/- SE [ng/L]

%

a) R
Frequeﬂr@! @rch @2) ©@ April n (=8) May (n=4)
(%D @& 40 bk AV 1% week | 2" week | 39 week | 4" week | 2 week | 4™ week
S0 & S @%1 25| 2280 179.5 184.6 2766 | 1339 132.5
§ @ﬁ ' +- && +/-18.5 +/-13.8 +/-13.7 +/-24.5 +/-7.5 +/-4.7
ONCLUSION

Deltamethrin was found in 94% of analysed samples (n = 84) taken from the _estuary, from
March to May 2009 in concentrations up to 276.6 ng/L. However, the methodology was not adequate to
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rule out that detects were caused by particles been trapped on the 0.45 mm glass fibre filters.

Since the amount of trapped particles is not given, but the filter wash solution was added to the fil&te, S
the interpretation of results is quite difficult. It is reasonable for a very well adsorbing compound lik N
deltamethrin that the major portion of deltamethrin reported for the water pha% in fact Was@md to

particles of samples, which were not specified in detail. @JQ & Q
D
3 & & o
Report: KCA 7.5 /05; Menkissoglu-Spiro@, U.; Tsochatzis, E.; Pa eon@»u, QO
S o ; o @| . @
M.; Tzimou-Tsitouridou, R.; Ka¥pouzas, D.;3012 @ %, &
Title: Development and validation of an HPLC-DA®method for the sm@ ane ©
determination of most co ice pesticid®s in paddy @Qr sgtems @)
Source: Intern. J. Environ. Anal. C@l Vol. 92 Qo 5 5600 @ @}
Document No: M-457791-01-1 oy @ . <
Guidelines: None @ @ %, & @ @Q
GLP: No, published study (\Z}%ﬂ @@ O @& % &’
Literature review % N % @j @
classification: b) supplementar)éﬁmforxg}wlon BFSA {o@ma@ 1, ) 2@) §

N QAN O ~
EXECUTIVE SUMMARY &CQQ %»\ \Q § \@ @ @éy § %

Rice crop is mainly cultivated in laac rivey basn@wh ons@e u'}i@‘e ec@Systentand their ecological
quality is invaluable. Howev @the Jﬂ%h loadd” ticides usedn rice ult1§ on gontribute to the
contamination of the water re@ urces T sucRrice. cultlvate reg@@s To%egularly monitor the quality of
such water resources there a ne @ senstlive mult1-re®ie analyticaBanethod. This study
presents the development\%nd \% datlon@fa n§ ana@mcal ngethod for theté?lulta@bus determination of

most rice pesticides m@dln e amﬁjﬁlrm S é& w
A solid-phase extra; i(E) pr 110\&@ by @h pe@orman@ hqulﬁ%hromatography (HPLC)
with diode array dgtectia@{DAR) as%used A Cl18 RP col@mn o 30 °C was utilised and the

analytes were s rate@mth a %obﬂ@phas acet@trlle/ ter xture@ a linear gradient. Clean-up of
water samplesand %@a‘uon ©f pest@des was pe@i’m Goh SEE Bakeghond octadecyl cartridges and an

ethyl aceta@)dlchlo ethan%’mv%ﬁge (9:; %V/V ) way useg@for el}?nn

Metho idation wa%érfo by @ns of intra-day ( @ and@xter—day accuracy and precision (n=8),
sensitivity and linearity. Thegetatiye reco y of the dgmeth 1 in paddy water samples was acceptable

(99.2 %) and the r@we st%ndar Vlaﬁgn (R@@%) ranged from 3.0 to 4.2 %. Limits of detection (LOD)
and limits of qua@iticatey (L 2 ig/mL and 0.6 ag/mL respectively.

Deltamethrin was no ec@at th@ sa@)hn §

Q O N

3w 3
I. @TERIAL% 4 'éf" @6@ a
A. Material @ N < ©\
LTestmaterial .’ & T
Test item: @ @\ Defamethrin

Chemical s%@?m descriptjon: @@ @t reported
Source ofdest 1tem v @Not reported
Batch nqmber@ ©© S 9 Not reported
Pur1 Q Not reported
Storage co@ho@ %@ Not reported

~Boil: @@@ © @

en yggter samples were collected from rice paddies and receiving canals located in the
basi@hese paddies (organic and conventional fields) were experimental field facilities
of Greece
samples were collected at mid-June 2008, while five more samples were collected during the period




B ) Page 106 of 117
sayer) Bayer CropScience 2015-12-02
R

Document MCA: Section 7 Fate and behaviour in the environment
Deltamethrin

from end of July to mid August 2008.

Soil parameters like soil type, particle size, pH, OC content were not reported. @o @@
@\ (g
B. Study design and methods S @ S
1. Sampling @JQ S <
Sampling technique: Not reported % § @ &
Sampling frequency: Not reported © {\9 N o\@ é\a
Number of samples per site/soil type: Not reported @ g}” @ @ @
Storage of samples: In refrigeration for safe pr@waﬂon betw&en +2°C a &
-2°C until@alysis. Q& é\g R ©© @Q}
2. Measurements Qo? N @@ R & © @§
Temp., soil moisture, pH, OC : Notgéeporte . @f@’ i,;?\ %@J 6\ \% §
3. Chemical analysis © %@ & @j& b@’ @Q & .
Guideline/protocol: tre ed\@ N Q> © @j @§
Method: “HPLC-DAR.® . © &% \© v S
Q@ Tlgé\padd%atef\s%mggi nalysed wi ﬁrs@tere@
Pre-treatment of samples: Q %rou K& GlasSFibrediter @A d tl‘@tra erred to
S . BaKer &ER@ND 62 adecyl SPEXartridiges.
Conduction: R 9 Noggpo OO0 © >
- @ N e’ & O ©
Reference item: QN otrepofted < @Q S AN
& O
Recovery: v % %2 %, q "R~
Limit of detection: & @) @QOQ n&nL R § @ %@
Limit of quantification®> S\ 0.63 n%q@ § % §
& & &2 ICARNEN NS NEEN
I RESULTSG' § < O ©§f @ Q @&
1. Validity criteria’ I&S@valiegﬁf criterfa d@ﬁaed. N é@ @§ N
S o O % <> o E
2. Analyticy] Sndings. = % 2 S O P

: & 3
Table 7&@2: Pesti@le cgent@ons (ng/m@deteﬁgd inthe water samiles collected from

rigeade& nd receiving dr&@age &’nals{ cated in the river basin
@J\l‘theﬁ\n Gz?@'e) ag@proégssed%sin the analytical method developed.
)

Sample Samp@ S@yle %am&@’ S@%ple ﬁSamp}@w Sample | Sample | Sample | Samplel
1 @ O 4 9 .9 ©
2 - D 0 7 8 9 0
<LOD |<LOD |<L@ |epoDQ<1gh | «tOD |[<Lop [<LoD |<LOD |<LOD
Samples @ere collecteddg mid- Whil@amp@(&l(}, @%’e collected during a period from end of July to mid-August.
S > N
% ST NN
III.\ CONCLUSIOS@Q N Q §
Deltamethrin w@s™not detectediat a@ sal@iing sites (common paddy rice water system).
S} %,
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Report: KCA 7.5 /06; Laubel, A.; Friberg, N.; Kronvang, B.; Larsen, S.; 2003 @
Title: Pesticides and heavy metals in Danish streambed sedlment ° >
Source: Hydrobiologia, 494, p. 93-101 S @
Document No: M-460841-01-1 @JQ & ©®
Guidelines: None Q @
GLP: No, published study &% .9 o gl
Literature review ©@ N %\ \O\ Q
classification: b) supplementary information (EF%X Journal 2&; 9(2):209%59 NS @
> I~ é\g Q O
EXECUTIVE SUMMARY @ Q ) @

The role of streambed sediment as a sink for pes@es and heawy metﬂs was %es @%ed 130 §
lowland streams. For heavy metals, material and methods a@ll a&}sul @er&ﬁ arized. The
investigated streams drain catchments varyifgin h§drology topggrap oil d land se. The
<250 pum newly accumulated fraction ofthe u@rmo@ -2 Qn lay treamhé ¥}
analysed for 19 old and modern pesticid $a d{heav&%etals@/ usi &an@c M ing J
El-ionisation and NClI-ionisation). LS Q NS S
DDE was present in the sediment @H %stre &@he ici funggld d insecticides
currently in use, the most frequent was%dluron*ééo (g,) fen§ @h ( A)&%@l lambda-
cyhalothrin (6.7%), respectively.
The pesticides detected in t @ghcs‘vﬁconcer@fatl Qver&@énpr@morp@( 17¢1g/ proplconazole
(130 ng/g) and isoproturon (;
Deltamethrin was found 1@)anl 1@ stre@l sediffent sample@t congentrat@ls up to 50 ng per
g DW; detection frequerisy w %lompa@ave@)w £5%).° *o %,
The average numbersf pestisides @tecte@ in the 27, s@ea draiping pre@mnantly agricultural
catchments was (3. 0) b@lg thagun the three &am& raining non-agricultural
catchments (1.7+ Peéwdes %re sigii ﬁcant @j t%@étchlgent s1@ soil type and hydrological
regime.

) S’ ©\ - S K\ @ § <
L MAT%RIA@ AN&ME%HO S b\@ S © 2
A. Mat@l & §a @7 & %@@ 5@7

1. Site descrlptloﬁ\@ &\ % @% N . g\

Locatlon/countQ}’> < Sm@ hea(@/ater@gﬁreams / Denmark

>
Nr. of catchméats: &) T
rocacmes@@ N 30 Q N

B. Study de@n an@me% s©\ Q\ & @@
2. Sam S @'ﬁ? .9 ",
Sa @g techmquex Q I@ak @mr
Sampling date: S @ @Autumn 1998
Number of samples p te R 30-QP core-samples
Sampling d@\ & cm of newly accumulated fine sediment and detritus
<§ o @Samples were pooled and to one composite sample for each
Transpog or® of s@ les% SQ stream and transported in 2 1 glass bottles. The <250 um
@ portion was stored frozen in an aluminium foil tray.
3. M@;ﬁure@%nts f$ y\g@
%@m m@'ﬁstn@hon@ Laser diffraction spectrometer
N The content of organic matter was measured as the loss on
Org matter content: ignition in a subsample by combusting the sediment samples

at 500 °C for 4 h.
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4. Chemical analysis

Guideline/protocol: - @
Method: .GC'—E(? and GC-MS (using both El-ionisation and Ng—
ionisation) @
Samples were extracted with aceto@gdlchlormeth%qe 1 mn
Pre-treatment of samples: . Q
a Soxtec Avanti 2050 Auto syst ® ©
Half of the extl@t was analys@lﬁ’wnh GC- Esg%The @4 er @
Conduction: of the extract Was analysed #4th GC-MS gmg b@ Iv\g@
1nonlsat10ngnd NCl-ionisfatio NQ < @
Recovery: Del © o &
ry: eltame \1\ <

Limit of detection: 10 ng/g-
Limit of quantification: -

II. RESULTS % IS )
1. Validity criteria: No validity criteria \i%r"e me@mn%}\ &6 &% \@ o @j §
2. Analvtical findings: Q@ K T °\ @3\9 &

DDE was present in the sedimentg 9 all@%e streg?ns &f th @bl@s, fu@w nd ﬁﬁectmdes
currently in use, the most frequent@ det%ted Was d1ur@ (50@) fe@ropl@rph 70 f@%and lambda-
cyhalothrin (6.7%), respectw@ Y @ @

Deltamethrin was found in ent ?ampql@s 1n concentra%ons iprto S@yg/ g D de@ctlon frequency
was comparatively low (<59 ) ave er o@)estlcl es cte i the %7 streams draining
predominantly agricultural Catchments as ( § eing her =0, 0@7 in the three streams
draining non- agncultq@l cat:éents@l T+ @ des@ere @@mﬁcan y r ed to catchment size,

soil type and hydrolo@ical re@’me@

3. Other measurenishts é \Q %, @ @ &
Median grain 51@ Wa%w 7ty meg&an cl%ont Fl6é°7§andla@amc matter content 15.4%.
O K
nm. C CLU@ON \@ < © 2
Deltameﬂ% was fou 1sh and rea@sedl@t s@es up to 50 ng/g DW, detection
freque was comp Vd@ ( o
\ %, @ °\ Q\
vooN
@ >N @ O
o O ¢ .09 o O @
VOO & D
SRS ,@ & @
=) % S @ %
& s (N &@ o)
S @ &@\ O
@%
&SR
@ < Q & ©@
SN
@ O
S O
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Drinking Water:
D
Report: KCA 7.5 /07; Nazimek, T.; Badach, H.; Kaminska, I.; 2007 N §
Title: Pesticide content in drinking water samples collected fragy orchard are &
central Poland @J@ & 'Sh
Source: Ann. Agric. Environ. Med.,14, 1, p. 109-114 Q @
Document No: M-458077-01-1 &% Q ¢ 9
. . \ o S~
Guidelines: None @ N % \
GLP: No, published study X Q@ @@ § v\g@ S
Literature review ) § S
classification: b) supplementary 1nformat§&' (EFSAJ ouﬁ%al 201]1; 9(2@@0923) <O G
@f’ Q © I
EXECUTIVE SUMMARY \ §

Samples of drinking water collected in

\
ent &Pol ege teste for the
presence of pesticides. Data obtained m a sis @ wa@ sam 111 .@ sed f@iure

epidemiological and environmental stu the region. Sayples ‘v&yre c ectegﬁ duringspringsand
autumn of 2002-2003 from dug wellgy deep\wells @nd whter s i \81 r ml lec rural

households scattered throughout th@gl@&% )@Slve@rlc co of pesticides
g hy gan orines’ (lindane,

from four main chemical groups was detérminéd by gas ch

DDT, methoxychlor), triaziness (atragine, ¢sima %ﬁf‘ ephate, diazinon,
fenitrothion) and pyrethroid pha &perm@hrm eltagf& ﬁ P&fr @%toﬂ:@g of drinking
water samples indicated the_ resence ofODT, and met or, ééntamination. @yrethrmds e.g.
deltamethrin, were genera not cted§ h t@% exce@ion of alph@/permethrlr@ﬁ)und in only a few
samples. Triazines Were%a,lso und in @ater mpl olle@% in th e o@ﬁ’e study with higher
incidence durmg spriag perl Or@noph@phat@ ere y f the most co@non contaminants of

drinking water in reg1 ost all sa@es g@re contamirgfed bgg significant amounts of
fenitrothion. S .
v \© O D \ é@ @& @
I MA %A@ DMETHOD AN R
A. Materl% 9 S\ @\ g Xy
N @7 @ \@’
1. Si escrlptlon @Q § . @Q § Q
Location/count %, Watermai (20%)KWater dug (40%) and Water deep weels
%\ Ny Sa Po&d
A f 1%1 TR
mount o sa e N %03 . Q> Q&
Cultlvate Fops: ©® @@ o\@ \@tudy\ &ea in e immediate vicinity of large orchards
B. Study %sngn and me@od@ %?Q @g@ @@
1. Sa 2 Q ? & N
Sq%g%mg ‘;echnig;;s @ @ @} \© 1
S ing frequehey: . Sii@ samples
Sampling dat@{l v @ @Q S}& g and autumn of 2002-2003
Number of gample % @ §2 water intakes

Samplmg@pth N @-
TranspoQ tor@ of %@ples Q.
2. Ch*@ncal@nalvsg\s @©
S SIRS
S
¢ &

&
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Guideline/protocol: Badach et al. 2000°; Juhler 1997%; LeBel et al. 1979°
Method: Gas Chromatography éf S
Pre-treatment of samples: Solid Phase Extraction with Octadecyl C18 columns- §
Conduction: A Hewlett-Packard 5890 Series 11 (H@/lett -Packardd

Germany) gas chromatograph equipfed with an elec ron@
capture detector and a capillary RTX column W@g useds,

(Duplicates were tested) N . @
Reference item: - & v\g\ \ N @
Recovery: 89% for pyrethfoide Q@ @@ ) y\g@ &
Limit of detection: Deltamethrin: 0.10 pg/L. © % QQ N q&©
Limit of quantification: - @ Q& © @© @
o & &

N
<~ @ R 9O 6 @
II.  RESULTS o T O & @6\ N N
1. Validity criteria: No validity criteria were @entl d N S @: .

'S SN S S o

@@9 3

2. Analytical findings: g\ﬁ N %
Two-year monitoring of drinking w. riples i @cate@t e pt enoe@%f D an@heth@ychlor
contamination. Pyrethroids were gengyally ﬁgt dete@ed with the @xte t@ of a-c rme%rin found

in only a few samples. Organophggphates Were by\"ar g\r’nos@m contagiinan{yof drigking water
in this region. Almost all samples®wer® contd@ina y @@nﬁ n@‘-ts é%mtr&hlon In the
following tables just the resul%@ tdmethrm ar @

@ &
Table 7.5- 3: Concerﬂgationd p f pest@;de contamﬁted@mp @llected from water
mainsin the r@urmg@rmg and a 02/2003
5 Q

N

T@ @& Nlﬁ@ber %conta@ﬁnateg\{?&mple@ C& Rz@}e of concentrations
I@-ber& @ & @
Compound @Q 0f\© & Sq%r%g \\ \ Aut& @ S@pring Autumn
RN S S V
. ™ ny, | % o7 nm@ % i 7 g ng/L
2002 " S & & VP T
Deltémathri N7 Do (A Qo " 0\(9 not detected not detected
n RSk |0 S| =
2003 o & & & & -0
Deltamethri @ é@% @Q 0, € (@ S0 @ 0.0 not detected not detected
N 0
B o enon s et pstteconam
Table 7.5- 4: centra landp evale of pesticide-contaminated samples collected
sfrom wélls in region during spring and autumn of
200212003 <> Q
(s & @ &S
§ Tot%‘ho. @ Nq&?ber of\c%ntaminated samples Range of concentrations
Compoun@ Qof S %S ﬁj Aut Spri Aunt
r mn rin mn
& @gampl@ f\\@ pri utu pring utu

@
& )
S TN
3 @E§@J azimek T, K@lﬁslﬂ R, Turski AW: Organochlorine pesticides concentration in the drinking water

from regi@yis of extensive agriculture in Poland. Ann Agric Environ Med 2000, 7, 25-28.

4 Juhle : Optimized method for the determination of organophosphorus pesticides in meat and fatty matrices.
J Chromatogr A 1997, 786, 145-153.

5 LeBel GL, Williams DT, Griffith G, Benoit FM: Isolation and concentration of organophosphorus pesticides
from drinking water at the ng/L level, using macroreticular resin. J Assoc Off Anal Chem 1979, 62, 241-249.
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‘ N ‘ n. l % | n. | % png/L ‘ pg/L
2002 & ©©
Deltamethri 32 0 0.0 0 0.0 not detegd not deé@ed v
n S g@
2003 © RN
Deltamethri 31 0 0.0 0 0.0 nm%etected @t detegted |9
n U & NN v @
v @@ @ é\a@ é
Table 7.5- 5: Concentration and prevalence @ estlclde-ﬁntamlnated @nples@olle@ @g}
from dug wells in *reglon rngjsprll@ nd@tum@g of @}
2002/2003 \ v,

Total no. Number 0<}@%)ntal@nateg&gamp}ﬁ> i%Ran§of concentr%tlons
@

Compound of Sp@ o\@ \@u%n% % <Sﬁring © @j tu
& L

samples

N n g % Dy, . b o \%}9 @@ l@

2002 O K. N oY &
Deltamethrin ‘ 32 ‘ ) ‘ 0.0 fJ By L@ O.O@Q‘ N@\@ietec@?‘ @detected
2003 @ & ¥ S @) & O 0
Deltamethrin ‘ 32 XF 0 7% 00> ‘ o ‘ &.0 @@Not/;letected@ Not detected
© g 2,
) CONCLUSIOﬁJ\@ %© o §@ > & <@ @t@
. ©
S @ O X O & « @

were detected. S & \ %,
@ @\ A %
Air Compar@ent & O O
e

o N
Repo@ " A 7@” 08; t, ,V s@r As@a‘ﬁsawu Coscolla, C.; 2013
o Gontemiporary, e

Title/A sticides in PMlO of Valencia

. N

Source: @@Q A%osp ic En%}on%@ 62; @8-1%
Document No & 2 -0 ©\
Guldehnes© <) NN
GLP: No@ubh@d sy
L1teraﬁ$ eview @ v
classification: _/b) suppﬁ%me@tary 1r({§na (EFSA Journal 2011; 9(2):2092)

VSIS
EXECUTIVE SUMMARY ¢ ° §
Better knowlegsé of the genc& pes@ldes in the inhalable fraction of particulate matter (PM10)

could be Vf:@usef& r re e%sur@assessment in individuals of the general public. The present
work stud;@ the gpatial

ral dfstribution of the occurrence of currently used pesticides (CUPs)
in PM 10 mb; @z air s@npl ere collected from January through December 2010 at one remote, one

urban=and t sitein Valencia Region (Spain) and analyzed for 42 CUPs using a gas
chr@to @hy c@pled¢o mass spectrometry in tandem (GC-MS/MS) approach.

Deltamethyin was not detécted in any sample.

I. MATERIAL AND METHODS
A. Material
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1. Test material

Test item: deltamethrin @o
Chemical state and description: Not reported N
Source of test item: Not reported — monitoring study & @

Batch number: Not reported — monitoring study & & ©®
Purity: Not reported — monitoring study, Q @
Storage conditions: Not reported — monitoring stu .QO ¢ %,
Water solubility: Not reported (9 N 5> O @Q
2. Site description: Q@ @Q § %
Location/country: Valencia l@&glon Spain , © §
Sampling sites (air samples): one rem ),

@a% thee m&é}
) samplin®sitese

@
oo{%’ for g

Cultivated crops: Citgus fruitg, drrig herbaceo,

tru §&rop
uniirigate@ UIb‘ﬁSQGS q@ ohg@roo

Pesticides used on fields: %ot rep&t @ @ & °
% < @
@ @
< > N~ Qg
B. Study design and methods Q@ \ w\g@ \ % % @ @ ®
1. Sampling @ @ @ (og @ &
Sampling technique: ted g a h@ VO ler Dlé‘*ﬁtel
% ﬁb % 150 mm in
\ iameter Wi ere sﬁppheg nktell titer (Falun
w\’ % Swedefr). Thegampling flow, Was 30 m3 %1 for 24 h, giving
.9 S) @Qa to e of ﬁl;ceredé?aroa@l 72@g13. In order to
> S determi &1 1 ility of ba&gro@ pollution, blank
é\ﬂ ¢§ %@ filters were ro"ttﬂnely@ loyied in the field to determine any

Pontaminati w\’dur samp handgﬁng
§ & Foh
Sampling freq y: & °S % Netreprtg n J s fyary December)
Number of sgiables @r site/Soil type: @vtal 0{ 17 sa le ere ected from January to
(2 N S) S ece I@ér 2

Transpor@jtorage@’f samw?”les © % es WER elther anal¥zed immediately or were stored
S g}ﬁ @’ @ t11 reg%r foranalysis. To check for loss and
&@ @ @ rad@on dising reffeval, transportation and storage,
@\ & @ plk@olankﬁlters&re used. In general, no loss or
N %\ deé@datlolgwas dgtected.

QO

2. Chemical an@vsm@ § Q)
GuldehneA@@t S N \@)Hm{@g %rewously published method (Coscolla et al.,
Sy

e@ > Q0
Metho % @'j? %‘@ S/K ‘
Pre-treatment of S@Lp es; R N Extracty \1 of PM10-bound pesticides by microwave-assisted
@ @extrg on (MAE) followed by gel-permeation chromatogr.

% S
A ~ § S R (GRY) clean-up
Reference ite@:” AN @@ reported
Recovery: $ %% gj Y @ ot reported
Limit of ecti@\. © &, 9 Notreported
L1m1t r@catlo@ ) 13.16 pg m*

Q
<
RE@;T§ R
1 %nalv/@al findings:

Deltar@nn was not detected by analytical method of microwave-assisted extraction (MAE) followed
by gel-permeation chromatography (GPC) clean-up and determination by GC-MS/MS.
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CONCLUSION

Deltamethrin was not detected

I1I.

through December 2010

in any sample sampled from Janua
) and three rural (

.

sites located across Valencia Region, Spain.

remote , one urban
t b

S y
: 4, e :
2, %o $ .
Yy, Puy g, 0 T4y, T, "4,
% D 2, "1y,
%0 i e,
; %4 7 A @\@&@ @@@@
®
% v 95,
7 2
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Report: KCA 7.5 /09; Gonzalez, F.; Granero, A.; Glass, C.; Frenich, A.; Vidal, J@
2004
Title: Screening method for pesticides in air by gas chromatograplyy/tandem m@
spectrometry @J@ N @Q
Source: Rapid Commun. Mass Spectrom., 18, 5, p. 537-543 Q @
Document No: ~ M-455826-01-1 2 O o
Guidelines: None ©@ N %\ \O\ Q
GLP: No, published study X Q@ @@ § %@
Literature review Q Q §
classification: b) supplementary 1nformat10@@FSA J ourn@%Ol/} ;.9(2): @@2) . O .Y
N @f’ Q S @
EXECUTIVE SUMMARY @’ \ ‘”\7 <&

R
A multiresidue method for determining more@lan iﬂ@bes‘[@des IRAIr h@een § datgd usmg%zl single
injection with gas chromatography/tanden%mass@pec%(@letry C/ MS@HOW erla@nd
methods are summarized for recovery a dmonifdringo delt@lethr nly. ©
The efficiency of the extraction mﬁ% Ntu & kln @mphg} ca dges@bntal@ng the
granular sorbents (Tenax TA or Chromsord, 106) @th stﬁ@dardé%luu@ an e@xtractlon
method. Three analyte levels wer@ssesse@?@o 60 and 100 \Del ethrl@ pur@f > 99%, -

mam@ Cav@dges@ere @act ed th}} acetate at a

flow of 1 ml/min for 10 min, @::he elirents §re con@ntra&d clo@ d ness ogen flow, the

internal standard (caffeine) Wi ad@z@d a e fighl volugpe adjusted t mL Vith et 1 acetate. Another
extraction method was tcs@i in Which ghe sork ts ere tre Qd wigh re@equelmﬁ portions of 20mL
of ethyl acetate, and somcatgﬁ 15 . T luti transfetred to@yound-bottomed flask
and concentrated to ess gpder v ei al sﬁandar@was then added, and the volume made
up to 2 mL with ﬁ acegate. T WoaCtIGE metlé?ﬂs y@lded s1 ilar re lts but the first is more
amenable to autqiRationd Ilomg savings af solz@@ me; he g@?ed extracts were used for
GC/MS analys ﬁsm Varla 3808 gas q%omatégrap Uipg g‘w with.gelectronic flow control (EFC)
and a Staturn 2000 1§trap rhass sp@tron‘i&ter (V@fan émm ’6‘\' Suppyvale CA, USA). Six replicates
were perfozm N 73 é&w

For the nltorlng stu@ﬂ 30@%p1@vere analysgd ZOQ@‘[hesegwere collected close to urban areas
surrouﬁﬁ by greenl@uses h intensivewagriculiural Hetivitj & (therefrom 15 during afternoon and
evening and 5 in @mor&\@ig) @d 10 @t er@ere gollectedbin areas close to open fields (southern
Spain). Amblen ature ¢dnd re@tlve @’mldth werg; recorded during the sampling periods.
Sampling duratlon % a§‘ Exgactlo@d a@@lsw procedure was conducted as described

for the efﬁcy te@
Efficiency est with 30 ngd elt ri a L@ of 4.0 ng and a recovery of 85%. However, no
deltame@ was foun@n th Saﬂég
@
I. % MATERI A ETHO N
< I@M ¥ S
A. Material @° @ &

1. Test ma 1al % gf § Q
Test 1te @ Deltamethrin

Chemi sta@nd d@scrlp rOY

So ?onen% < _ Germany)

Batch nura e g@, X
@mty,@ @ > 99%,
Sto@ conditions: -

Water solubility: -
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2. Site description (for soil)

Location/country: Southern Spain @ ©©
ko

30 (15: close to urban areas surrounded by greenhoyses wit
intensive agricultural activities (aft@on to evenifig); 5 S
Amount of sampling sites: close to urban areas surrounded byggteenhouses th

intensive agricultural activities gomlng) lOacas e to@

open fields) @
15 afternoon tg=€vening sa@s (25- 28°(§11d 8 @

Temperature/Humidity: humidity); 5 morning san@@s (19-25°C @nd 6 u@lty)
Other specifications: Delete if @ stated & @ @
@ R 9’ @ & SN
B. Study design and methods Q) Q} Q\@ & 6\ @2 @@
1. Test procedure C& 9" @ &% @J& Q v
Test system Momto stu icienty stud@j % g °
Test concentration w3 6() a ( f 1Tl n% stu @j @
Sampling technique: @} Ca;[tﬁdge tamk lthg&l ulags b@% (Tepax T
Q Cbgoms 06) SN S
Sampling frequency: S) app{g) (\%\40%@1‘1 dy) S
Number of samples per site/soilqype: D @Q W
. @ 9 @ @ S
Storage of samples: @ N @ @j@ @ Q [ ©© “
3. Chemical analysis %, > § o S &@ L9 @ S
Guideline/protocol: % & @r @ K% @
S S D9E nlca®ﬁ of the cargti%ge %htalmng sorbents
Method: 7, S © w@h fol alys with, gas chr@atography with
AN v & @lectr contro and@® trap%mass spectrometer.
N P
. § N \Q §Eluat10n cet ¢ at a figw of 1 ml/in for 10 min or
Extraction: ¢ ©\ & thre e se lTsntlal@z ?@ a ultrasonic homogenizer
8 h 2@@ of 1 acgtate for 5 min
© &hy
S @’@ e @ heo af”%ed racts@ere&&d for GC/MS analysis using a
. @ %, % % “an 380 gas éhromafograph, equipped with electronic
Ana%@ @© § @7 flow co@ol (BFE) a Staturn 2000 ion trap mass
NN ectf@gnet%x(\/arlaglnstmments Sunnyvale CA, USA)
Reference 1tem§ S L BN Del@hethl@
Recovery: @ @ @5\9 8 (3 O@g 1n1@concentratlon)
Limit of det@tlon Q @© e @
Uahtifications O <> \4
Limit of q tific RUES Q @
o A= @
Il @SULTS % @ @ \%
' 7 Q

1. Vdkidity criteria® @@H {eria .,S:ZJ re g@d

@
2. Analytical ﬁr@hn &

Efﬁciency w1tN ltamet rllcated a LOQ of 4.0 ng and a recovery of 85%. However, no
deltamet]@m wa d@é the @ samp

&
m o CO@@I N

Ita rin was fm@ in the air samples from Southern Spain taken close to urban areas surrounded
by gre@ouses with intensive agricultural activities and close to open fields.

@
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Report: KCA 7.5 /10; Schummer, C.; Mothiron, E.; Appenzeller, B.; Rizet, A. &9 I
Wennig, R.; Millet, M.; 2010 o
Title: Temporal variations of concentrations of currently used p&sticides in th@® S
atmosphere of Strasbourg, France B
Source: Environ. Pollut. Volume 158, Issue 2, p. 576-584 @ @\
Document No: ~ M-457521-01-1 2 O, 9 o
Guidelines: None © @% é\y \\ @Q
GLP: No, published study X Q @ § kS
Literature review N © SRS §
. . . . @ N (? d
classification: b) supplementary information\EFSA Journ&l 2011:9(2):2092) < © <
“ T oy 8
"\ v
EXECUTIVE SUMMARY « o @ RS BN

Deltamethrin was determined in atmospherlpsar%@s col@cted “@’ran& betwesn A{r;l
17" and May 29", 2007, by amultlmeth(gg%pmp\1 ngi@f)esg s iR total, @

The number of pesticides detected 1@mo@erlc @amplés, 1s V® loy 1@6 tatal number of

molecules that were monitored. This be due to a@llca of tiem dugitg thggampling period
or to applications at very low am@@nts téotoo hfgh IIIIﬁ‘ES of d¢ ectl@ for exampl&sfor Rettamethrin
(LOD = 230 pg m™) that give ve ealg@anal al re@onse Sspe @)met heiinit is operated
in electron impact mode, or to -che @ of t ole actithe detection of

atmospheric pesticides requs{je goo y the co ougc (@ tor ¢hem % remai®’in atmosphere.
Many of the pesticides tha@t@were det ot pe@ﬁstent n th@tmo hiere. @

&
The detected concentg%lons @elta@ethm@angrom @8 ) ngjéi Wlth @average of 27 ng/m’.

Deltamethrin was ly pr@n‘[ ¢ sgjjd phase wit gas—p@tlcl strlbgﬁon of less than 5:95.
This indicates th e de;tamet@n ?@ent suc les ® str%gly b@md to particles which are

transported in th@ ir. \ & \\
I@ @ K@j ‘% @ § %
L MATE ALS§NDT%ODS .2 @@ o @
& & @ PSR
A- D@RIALSO @ @ ISR S) L Q\@
1. Standards & QO @% Q" > Q

. N
Deltamethrin an&cna en, v@ﬁ W@E used@is intPnal Standard, were of certified quality (purity
>98%) (g
&

N
2. Test Site o @g@
Air sampjgs in § a highvolume sampler, which was placed in the botanic

garden apr% at&@}o 5 km from the town centre, 2 km from industrial
atu@f high maize and cereal crops. Trifloxystrobin was not

A
@ S
. & &
B. STUD ES@N N g
1. Exp 'men@ﬁ Co@tio@ Q
A highxo lume @mpler colle€led simultaneously particulate and gaseous samples on 30 cm (diameter)
glass fibre ﬁl@ﬁs a g -2 resin, a copolymer of styrene/divinylbenzene and macroporous acrylic
esterdat a POt ratélof 9 @» L/min.
g

&

used\in the botanlcal ga@n
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2. Sampling

Air samples were collected at 10 sampling intervals for 48 hour periods on average between Apr{@“]th S
and May 29", 2007. After sampling, filters and resins were stored in the dark at -20 °C for a ma% ung@j
of 4 days until extraction. S

3. Analytical Procedures N

Prior to sampling, the glass fibre filters and the XAD-2 resin were Soxhlet- cle@ﬁed for 24 urs h n-
hexane/CH,Cl, 1/1 and dried. After drying, they were individually qu@d in clean @hs‘ucﬁ
aluminium foil, and stored in the dark at -20 °C. &

The extraction of the pesticides from the filters and the r&in was dongsy parately b @oxh xtr@\g@on
for 20 hours with n-hexane/CHCl, 1/1. After extraction, theOsolvents WELE ¢ ntr @
approximately 1 mL in a rotary evaporator at 40@ and SplkeQ%ﬂth tg:cnaz@@> w}kch wagjised &

internal standard. N @ &
A multimethod was developed for the determination of 71 peagfiwldes m air by G /M&ﬁgr GC@CD

including deltamethrin. Intraday and mterda é@’és and*variab 1t1e?vere errmr%d p1k1ng
blank filters and resin samples with two di ferent nce%ﬁtlon @he anlysis @mekon
b

samples of particulate and gaseous phases; respectively, Th Its bot ases were

to
obtain the concentration found in the tg t%&l atm%spher@}The L1t ogde ect&gn in @wa&@pproﬁely

3 :

230 pg m™ for deltamethrin. @Q %ég \é\g § \@ @@@ & @ .
v

II. RESULTS % @@ @Q ® ©@ \

Table 7.5- 6: Summar %@f con%entr%wn da@ obtﬁmed a@sam@gl@
(expresse &g/m o2 )t

Compouﬁd No ofkﬁetec@ns«g, Rapge . Avemge + 2@% CI!

2 5%%790@ %z74;x2’§ 03

Delta@%hrm@o\f w8 =
CI: condiifence iterval @ @Ky
I Avetpge andOI werealculattd fronithe arl@lc m§ and @ndarlatlon of

les @h conce%traﬂo@&supen 2o the
n. C §§) < K 7 Qb ©§ v
. CONCLUSIONS RN & > 5,

fog
The de d concenn@lons@ deltamethrin 1n we@ow d therefore of no toxicological or
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