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CA7 FATE AND BEHAVIOUR IN THE ENVIRONMENT o

Data on the fate and behaviour of Propineb in soil, water, sediment and air were submitted withi th%j
EU Dossier (Baseline Dossier), which resulted in the Annex I inclusion undeggDirective 91 ADA/EEC
in 2003. In the Supplemental Dossier for renewal of approval of Propineb ented here@nly
environmental fate studies are described in sections 7.1 to 7.5, which were hot submit the
Baseline Dossier. However, for a better understanding of the behaviour &%Eropmeb in 6oil, w@ I a (f@
sediment, and air, short summaries including the results @ all environgental fate stt@f /hich

considered relevant during the first EU evaluation (cotpare EU ograph A]éé’x are z&en &
additionally in this summary in sections CA 7.1, CA &2 and CA 7. @ o differentiate b di
already evaluated during the last Annex I listing and*hew studle@he references thor(s@wen (73]
tables are written in grey for studies already eva@d and in b&d bla@%’or néw sm(& @§

The proposed residue definitions for each comgartme@ are g@sen 1 A 7 @ \%

R
Due to the intrinsic properties of Propineb no ne udlﬁwere@fm or v@e f@ﬂ r@blis@:‘d
er

literature with respect to monitoring of \&) , d/%mkl ater sedi § air

(see CA 7.5). @
The studies concerning the fate an hawi%r of@roplrf@ in t rne wer ted using
radiolabelled as well as unlabe @d par@it coﬁ&pound*’ Thgradlo 1t10 se regarded
adequate to define the route of de dat@gn of %ﬁopm@
The structure of Propineb and@ie 14C%md1%@bel (1n@fcated§by *)@Qas f@yows K
@ & \9/ o& @\)j S @ @2
AN I N S S
S 9 O ¥ IO &, cH. D 2+
& e e & T ONSTRL
Propineb @ Q& < o @Q @N S
[propane-1- 14C] elingp smo %vas usg\dﬂ NN é@ @} *QH
S S
SO © e e "
B @ N S e
. FE T
A 5 § RN

soil, water and s @ure L, 1- ] and F@re 7.2- 1, respectively.

In addition, 1es n pQ%m\(@mt]K@e fol@vmg radiolabelled and/or unlabelled major
degradatio products BC (BCS-AA17927), 4-Methyl-imidazoline
hydroc?@e (BCS- C(%294 and p1 ID@ BCS CU99534). If '“C-test item was used the

labelingposition is mdlcated low by

@
The results of stu ﬁ@s\ @ed Q@le i wn@ CCHO% the proposed degradation pathways in
@re g

o @’ Q\ % @ CH
Structural fo&@ﬁﬁa of | N @@ Q&
PTU (BCS- @663{ § RO HN._ NH
[Propane & C] hng @smogg Q T

%@
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Structural formula of CH, @
4-Methyl-imidazoline hydrochloride (BCS-CT29489): HN/ * ( 0 ®\ (o
[Propane-1-'%C] labeling position was used \Q%y ¢l @ O)
@ S \@
s—s O ©
Structural formula of %% /4 \/\\o\© .9 2
) € SONTWRS O O
Propineb-DIDT (BCS-CU99534) @ @ @
P 1-4C] labeli iti d @Q ~ § K
ropane-1- abeling position was use H,C
[Propane-1-1C} labeing p & L S i
R &° & © “

N
In original reports study authors may have use sQ) ferent or c8des for’e r&@tlon @oiﬁ@
Propineb. In this summary, a single name or q@mgle ed ﬁ@g\each\? gradation pi%’duc full
list containing structural formula, various ndmes, s%rt f Ms s agd’occugrences of degradation
e g of degradail

products is provided as Document N3. % @ \ @Q A § Q @7 @
G TS F s S
CA 7.1 Fate and behavmw@ n sfm é\g @v\g S @ @

O
The chemical substance Proplntes d%feren%m co@par ﬁto n@bst otéf ac % 1ng£\(9hents (e.g.
fungicides) which are producedzas puse chet@al mic&d urity, solubility
and stability. Propineb is fo d in (%e re@ilon ste by 1%31)(1 % ro@flendlamlne @arbon disulfide,
he re

zinc sulfate and a small amount t10 tergéiits. T ing pr uct@ a polymeric zinc
propylene bis(thiocarba& e) wi no%) eﬁ polymer th. «The c¥mpl in solid form are
practically insoluble %,Qﬂwate er digspluti he polymer. reactsv}inmﬁely with water and
other available surr@dmg@ﬂbst he re 1on s\llkel}@t ﬁ@ba disSolution of the zinc salt
forming the hlgh]@eac ve dit carb@mlc d h different chain_length. The following de-

composition ca @opy enediamime ahd carbQry d @de a@}ackction. In the environment,
bis(thiocarbaﬁ) is fikely Q e easily o@zedéﬁqd farms thiggam diSulfides followed by formation
of isothiocy gﬁh thiocyanatess are Gughl Q eactiye an@can react either with water,

intramolec@are with other 1nt¢@ed@ or \@*h su nd@ soi]@“ganic material (e.g. formation of

non ext ble res1due® E % ©\

The route of degr ropiaeb in Nee@xmvest;@ted in a set of three laboratory studies
using different s&@ e to é@y ieric st@ture @onsi b§ng of propylenedlthlodlcarbamlnate units
0

linked by zinc atéin stal(@ co inebQdoes not exist in dissolved form. Brought in
contact w1th [t ft@ 1ts %hcaﬂ@ as, s@pens@ﬁ in water, the following distict degradation
products wer foun rans ﬂrQ@ interfediates lead either to Propineb-DIDT, or by

eliminati f sulfur droge and on, f@ulﬁ@ PTU and 4-Methyl-imidazoline, possibly via
other transient degradation p@ducts eb-[MDT, 4-Methyl-imidazoline and PTU are also quite
shorta\iaiving transi Whi@% are @idis in seyeral steps, partly via formation of PU or NER to the
findkdegration product '#50.. @\ §

Anaerobic an&?hot lytic @rl we@ performed with the degradate PU (M02) since it is the

only one wifda pate tial persi%t for@longer time period in soil. Under anaerobic soil conditions
this metahotite ppeats’ slowdy by“&he formation of bound residues. On soil surfaces under the
influencd®f light* it 1s Well eralised, however, it is obvious that photodecomposition is of minor
importa] e

1pa‘g£g@of PU on and in soil.
T ean @@gxirm@ oc@rance of each major metabolite of Propineb in aerobic soil is summarised in
Table 7§ .1- 1, the proposed degradation pathway in soil is shown in Figure 7.1.1- 1.
The DTso values and maximum occurrences in soil of Propineb and its major degradation products

used as modelling input values for the calculation of PECsii values are summarized in Table 7.1.2- 1.

—
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The DTso values and relevant degradation factions for Propineb-DIDT, PTU, PU and 4-Methyl-
imidazoline used as modelling input parameter for the calculation of PEC,, values are summari@ﬁn S

Table 7.1.2- 2. S
For the assessment of surface water exposure maximum occurrences Cg soil were @btai
feor| | | | R 2014, and account for 25.8%, 33.0%%, 42.5%, and 12@/0,
respectively. § @ f@
Propineb and its major degradation products are strong] weakly a ed in soﬂ@or d%talls ?o @
the adsorption and desorption in soil of Propineb and¥its major d adatlon pr@,ﬁ gw@gm &
section CA 7.1.3.1, and Table 7.1.3.1- 1 surnmarlzthe adsorpt@ constants c(ads) SO @o h&©
used for modelling purposes. % Q . & & (@) @

s & YO e &
CA7T11 Route of degradation in s&ﬂ . @ «:»;7\ @ 6 \% §
The route of degradation of Propineb in soil®as b&gﬁ 1n\@sﬂgat@m @ of t@%e l@orato@% studies
using different soils. &% . R Q @§
Due to its polymeric structure consistigg of &%pyle@hth&@carl@§1lnaf&9rl1ts@lked@y z1n§ toms
as part of a stable complex Propmeb@)es 1%$ ex1 di lvedtﬂ;rm @ug ct with humid
soil after its application as suspen & in 1nc%me dow@ tablépropylene

dithiocarbaminic acid is formedQDe datlo of the;, la‘fﬁeads@lthe @ eb«th\\fDT, or by
elimination of sulfur hydrogenggnd cm;bon d@ulﬁg}ﬁ Met zoline, possibly via
transient degradation produ @Propﬁieb— th}fklmld@o @nd P areQ@lso quite short-
living transients which are ox1d1 in @eral @eps partly via for@tlo U NER to the final
degration product '*COx._ @ Q‘%

S &S N
@1 ent @Were@e{f§ed j @Vlﬂéhe d radate\@ (M02) since it is the
t1a1 to

only one with a po ersi§t for #dong riod_in soil. @nderanaerobic soil conditions
this metabolite di pe@s slos @by% fgfna‘uon@ bd regidues. @n soil surfaces under the
influence of ligltyit istwell nﬁ@eraked hew ver, it is obvious_ffiat p@@odecomposmon is of minor
importance fosthe digsipatiap of PtHon a& n S%lw @
AN ©o b
The mea&l%’)ammum oceyrrangg,of i@najc@netab@;te Pro&rl b in aerobic 5011 is summarised in
Table 72K1.1- 1, the @f}ose egra IOI@chW@QH sail ts sh in Figure 7.1.1- 1.

Ny o
The maximum oence% in of Rgopme?@%and i degradatlon products used as modelling
éz

input values for ﬁ% calé&ulatiofdt PE&: Vaﬁes ar@um ed in Table 7.1.2- 1.

The relevan@@gra@@on tlon&%r R&%lneRQID& TU, PU and 4-Methyl-imidazoline used as
modelling %mut paramet t«@ alc@mn alues are summarized in Table 7.1.2- 2.

& @Q@@Q\

Anaerobic and photo

i NN
N f@@@\@j@Q@@\
G @ © 9
gE v,

N O S
T & O
N &
@9@@%
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Proposed degradation pathway of Propineb in soil

Figure 7.1.1- 1:

\ @@\w “ mM\@Q@ . w\& ; %\ 2, %@@
@@x@ = 3 S ®y @\V@
s A ,m % @, ®

Remarls
Ao
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CA7.1.1.1 Aerobic degradation

The route of degradation of Propineb in soil under aerobic conditions in the laboratory was evgﬁe
during the Annex I inclusion (compare EU Monograph Annex B7) and was acggpted by the @ an
Commission (SANCO/7474/V1/97, 2003). The following two studies 1nc1ud(g§hi the Baseliqe Do@r

o

4

(P-009496-01) were regarded as relevant during the Annex I inclusion: Q @
O ¢ 2
Report: _;197-102592-0 < NN
Title: Mertabolism of propineb, zineb, ylcncthiOL and CﬂlﬂC@?thi@a im\gg{] &@
(studies conducted in accordaloa%e with BBAé@ eline no. ) Q @Q S

Report No: RA-726/76 R\ Q o & g © @
Document No: M-102592-01-2 N @@) R . © & @}
Guidelines: -/-, deviation not specified . @f@’ iﬁ;y\ (04 6\ Y §
GLP/GEP: No N 2 N S

L NS M~ °

) Q N

S RN < S & o
Report: #@N%- 2102675-02:Amended: 1 6-12
Title: Propineb fﬂ@ld b& v1oé§in 5@@ @v\ﬁ é @ & =
. SE
Report No: A&M 033/9¢ S NS S %
i : N & .
Document No: M-10267582-1 2 & S S e © (@) S
Guidelines: -/-, devid@on n&twspem@d (@Q @ Q& (S @© &
GLP/GEP: Yes © S @ o S
) (%07 0 2 &
@) Q N3 @ . & D %,
& S NS

Summary of study pe@form@by 1 .
The metabolism of SRropin Z@b, pl@)ylen h10 ci (PT@) @ethy&@}le thiourea (ETU) was

studied. In two nda d, 5011 @matory € me (c nduct@ in accordance with the
experimental ¢ %‘uo pec@d in “Suidehine Ney36) @;mg& -labelled compounds. The
principal met @)hte 1neb@1 detgtted jafter d 23™days and after 28 days were
propylene ur (PT@ and@thyl ne urea (EU Dres ivelyCO @as also formed in very small
amounts., The two thioyreas %% TU@Vhlch hemgglves @ere not detectable after 21 days,
11kew1s@egraded to g ectlvely, @to O M @ CO; evolved from ETU than from
PTU. In"an experiment w 11«1& dl%CtIVe , ityas %%ab 1sl£d that degradation to CO; proceeds via
EU. Other metab@es that o@ed agcoun@ for ¢g8s than 4% of the applied dose, and were not
identified. 9 N
@ R @ 2 S &

Summary oﬁ@tudy%)erf S edbg 199@
The fate behaviour o Pneb yas in@@sti in 4 soils. As test substance [1-propane 4C-
labelle ropineb wa: usedQPropl@b w@ ap d to the soil as a suspension in acetonitrile and
incubated at 20° CGn th dark r u 103 "days. Within this incubation time 8 samples were
investigated: 0 (af?%r a 1ca ) 2, @ 8 18, 30, 64, and 105 days. Since at each interval 2
samples were tgken, 64 independent @ssels&vere analysed for a. i. and metabolites.
In order to ggantify, thetabo s, three extractions were performed. The first extraction
with acetonfYile &ssolvﬁr‘e main &n of extractable substances (up to 62%). The following
treatmrfod w@ Wa@ﬁdld not extract more than 8 % of the initial radioactivity. The third
step ofighe extidction pro re was performed with a solution of ethylenediaminetetraacetic acid
(ED 2%) to s% plexise the zinc and to solubilise the resulting monomers. The extracted part of

ct1V ty drop@d t@s 8% during the course of the study. In parallel, the formation of carbon

@reased to 49% while the bound residue was < 50% at day 105 (mean values). The
recovetigs of single samples were between 90 and 110% except for one which exhibited a value of

112%.
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There was no evidence for unchanged Propineb at the sampling dates. The degradation and
metabolism of Propineb revealed beside carbon dioxide one major metabolite: propylene urea ).
The amount of PU formed was up to 40% 2 days after application of the test substance. Until-th ng}§
of incubation propylene urea was nearly completely metabolised in all soils. &,
Immediately after application several further substances were detected in thomatograms O %f
them exhibited an abundance >10%. This substance has been identified asMethyl -1 by
thin-layer chromatography (amended: The positive identification of 4%/[ethyl 1m1d®ohn
acetonitrile extract was performed with mass spectrosc@py). It drop]@eg to < 3% at\\}lay 4\Vola@®e
substances others than carbon dioxide were not detected. Q @ § @ &
&
Before-mentioned two core studies were crltlcalevaluated @%1 then reg&l@ed othufﬁ9©nt alé}
adequate to describe the route of Propineb degraggdation. For s ch unsejible bR reaa@% rr%‘ecule@ y
treatment of soils should have been performed ﬁgus @ensm&, s1n@qust®&ater is.the bése of
ions

any usual spray solution under practical co st dei so&t e tr@patt@ of de}radatlon ie.

short-term after treatment, can be elaborated.

Therefore, a new core study is submltted@ehm@@ Suis\gpe enta D sier @he Propmel@j S§R
ewly

approval. Resulting from that, the d adal;ﬁﬁ prc@ct Pme <D 9@4) i

addressed as major soil degradation & ucttig 1this ntalm@osm@be(;g gldent ed and

quantified to occur short-term aboi @nuﬁ& onstg e&@ e@lc s deg@ ation%tudy (see

Table 7.1.1.1- 1). @ o & &
A RN

2015 M-484900-01

/ D@adat&%m four soils

Report:
Title: [Prépane-1914C
Report No: EnSa- 1%746 @
Document No: éM -48 © \© é& N o\@
Guidelines: ¢ OEC ~<~ Uidefe N@§07 S Q &

C@ml

: Aeg)blc metabol%&

? Regulation (EU)No 28 ,/5 01 a@ accofdance with Regulation
@Q 0) N&llog{2009 deviations nom?ec %\
GLP/GEP: a© Yes © e\& % > S
. S ©
e T g é&\’
EXEC@VE SUMh@RY § @ S NS

The route and rate@\gpro ane-1-¥C Pro@%e S st\q%led m@ur soils under aerobic conditions in the
dark in the 1ab01%®0ry or 42 1\19 7 % of respective maximum water holding
capacity. A study app ion<ate of@’487@ perdt00 g Soil dry weight was applied as solid polymer

well suspen in @ed a@ount Qas_bdded on the intended maximum single field
application rate of 1. 25 ol \’hectém Thédest was performed in static systems consisting
of Erleniggyer flasks each con{ginin seil (dry weight equivalents) and equipped with traps for
the colléption of carbg dioxide and Vol organic compounds. Duplicate samples were processed
and aqalyzed 0. 06 %, 7, @28 42 days after treatment (DAT). Due to the fast degradation
of residues any longer 1 al @as not &zs necessary.

The followin Q&cts were sidet fzc fo@le processmg of samples. Due to its polymeric nature
Propineb is ct1 ﬁ% ble 1§wate@nd in organic solvents. Since the polymeric Propineb shows
decompos& §1f waber isdpresentoany observed solubility is caused by degradation but not by
dllutlo@ uenc the <§ nt compound probineb cannot be analyzed itself. In case valid values
of its eqritentsare ;ﬂﬁ% de ¥niined it must be guaranteed that the entire Propineb polymer still present
in a@mpl%@ degragted %products which are soluble and can be measured.

At mpling interval, the soil was extracted three times at ambient temperature, two times using
aceton le / water 1/1 (v/v) and one time using acetonitrile. Further, two microwave-accelerated
extraction steps were performed using acetonitrile / water 1/1 (v/v) at 70 °C and methanol / water 1/1
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(v/v) at 50 °C. This entire procedure was adequate to decompose all polymeric residues of ["*C]-
Propineb contained in a soil sample. ‘ @
The amount of degradation products in soil extracts was determined by liquid scintillation QL t1n
(LSC) and by TLC/radiodetection analysis. The amount of volatiles and non—e@ractable resj

determined by LSC and combustion/LSC, respectively. Degradation produ@vere identified b @
chromatography with reference compounds.

@

3, $ & o
Investigation of the route of degradation showed that Pgépineb is wel@lédegraded a&g&nu&mhse
soils incubated under standardised aerobic laboratormondmons the dark m% 1a
balances found at all sampling intervals for each soil @monstrated t@ there wasmp s1g §
radioactivity from the test systems or during samp] rocessmg an mglte bhlance was
AR (range from 95.7 to 100.6% of AR) for soil 8.3% of AR (ra frors95.1 @100, % of
for soil HF, 99.3% of AR (range from 96.6 to 4% of Ag@) for *soil Hh@and 0% @@AR @nge
from 95.7 to 100.6% AR) for soil DD. S @ o

The maximum amount of carbon dioxide as 44@ 46. 5@98 5 Qld 39 @/0 R at@ud
42) in soil AX, HF, HN and DD, respe )% t1 n oftyolat], %rg’ar@ compounds (V O was
insignificant as demonstrated by valu @»f <0 % o{g@R at aHl sam@mg Qﬁ%rva r a@oﬂs ®

Non-extractable residues (NER) q ek y 1 eas al@ls s@h @Ech unt&AT@@Z (end of
study). In soil AX the NER incredged to max. 30. 5% @g §Rly ni % 49.2% of
AR until DAT-42. In soil HF thg NERricreaggd to 1@){ 4%8% o at degl 1n1ng to 44.8%
of AR until DAT-42. In soifMEN th%%NE%ncreas@ to 60.5% ntil D T 421n soil DD the
NER increased to 53.7% of AR u‘iag;ll DA®28 @ughtly@echmﬁg to 5% GPAR at the end of study.
Since high proportions of@‘COZ obs&rve the meg] boh@ degtadation studies, also,
this indicates that the N]ﬁ{ fo rn th ren @s a r part 1t of its"entiregute of degradation in
soil, and NER forma n inadey at éxtractl@l of @rent rom the soil matrix.
Until study termi AT 4§xtr ctable I@ldecr@sed to 5.1 , 9.4 and 4.3% of AR in
soils AX, HF,
degradation cts%a soﬂ%wth e followind.maximim anounts,, all of them found at earl
g e R i K® ngomaxin @ 5 y

sampling intef¥als: @ % \ @@ %@

6 .

Table 7@1.1- 1: I(@mﬁ@egr@mn %0(1@“ (m@an n%gnmum amounts, % of AR)

SHEES coz@46 5%@ & S

@@§ ) @ 60:5% &
Q @R ( 0) @

P %yneb Q}f)T @6% \ > %\-])V[e vl-@imidazoline (11.7%)
N (BCS CU99834) %Q @g’@ @ {BCS-ABT78877)

& Q%QQ SN
N§ & @ N //(

pectﬁ‘ely The cearat igely f@§$ ~.~ETZ-' atlon leads to four major

4
@ S
N gJ & & o HN N
- ENVTS
& PTQ%I.3‘§ o PU 42.2%)
(BCS-AAGGIRE) =, O (BCS-AA17927)
o BRI S
@ S Q o}
S & © P
N H > HN™ “NH

& &
ol -
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It is concluded from this study that Propineb and its residues will be well degraded in aerobic soils
kept under normal moisture conditions. However, this study cannot be kinetically evaluated for @fnt S
degradation with the usual tools since the starting point of polymer degradation is not to be defined <
Same holds true for the kinetics of Propineb-DIDT and PTU degradation whigh must be d@‘nil&i

by metabolite soil degradation studies.

Formation of significant amounts of non-extractable residues and car
participation in the natural carbon cycle of soil and the potential for
Propineb. Propineb and its degradation products hd¥® no potential for accu@lat@hb in e

N
@n dioxid

TS
@ndlc s a
mplete miferalisafion &9@

A

@

environment. Due to the fast degradation of PropineWand its molites no %ld @pati&@m S
rotational crop studies are required. @g A é\g Q @@ @q}©
o )
L MATERIALS AND METHODS Q'? N Q o’ @ S % @
A. Test Item o Q@j \:”;,\ 6\ N §
S 2 & N
[Propane-1-'*C]Propineb: XM 7 -1-?@@ O @& @% & °
83(contains approx. 86:3% of &ropineb) D
Specific Radioactivity: @ 0.66MBq (@797 Ch) /mig .S & % ©§
Radiochemical Purity: @Q N@t\o be@terﬁ@ed @§9 O &
Chemical purity: S Nt to be detgrmine& U@ Q@? M@
o W V& @G U o
AN Q A @ @)
B. Test System v % & & @ &

The study was carried ouf@ising Rur

N o
§@ we@kex@om agricultural use areas

iffere oilsg he
representing different ge%gra ical %‘igin gﬁﬁf &ent s pr%erties % requifed by the guidelines.
The plant protection@f)duc se higfory @f the is@aown €t at st 5 @ears. The characteristics
of test soils are giv@in f&llowin@ble&\ NS @ ©
NtV N D e s &
. N D
Table 7.1.1.IV§9 fl@'sm% &em&&al c@l}%ctgi&tlcs o%f%st© ails i %,
e Paraffieter *v 2 N S R@}lﬁts/Units

Soil Desighation ¢ ¢~ 49 ey | o |
Soil Takonomic Classiff%ﬁtion\(@EDQ)g é@:ﬁy,o% - ed, megic ng% I:;agg;&nixed, mesic Typic

Y & budoll & g
Texture Class (US %1 @ % Saqgi}@foam MO Silt loam
Sand [50 uin — 1S @@' 73% ©© @ﬁQ 21%
silt m— hm} S 9% . 62%
Clay Pouml 20 a8 v o O 17%
pH (soil / I M CaCl, 1@1@2) S @6’ 6.1
pH (soil{Wwater 1/1) = Q 66 @\ 6.4
pH (saturated paste) SO % @\ @7 N 6.4
pHsofl /INKCI I/ &7 - 6.1 5.8
Organic Carbon @Q{nbustio%) &U @ |1 o 2.0%
Organic Matterg' s & 29, 3.4%
Cation Exchafige Capacity 198 4 meg/100 g 11.9 meq/100 g
Water Holding Capagity O §a
maximug@MW SIS 49.7 ¢ H,0 ad 100 g DW 59.4 ¢ H,0 ad 100 g DW
at 1/10bar (pED) & O 13.9% 30.9%
Bulk-Density@disturhed) 1.24 g/cm’ 1.12 g/cm?

! "/{%rgani@@%tter = % organic carbon x 1.724
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Table 7.1.1.1-2:  Continued (Physico-chemical characteristics of test soils)

©

Parameter Results/Units . @5/ 4
Soil Designation HN) II(DOD) D
Soil Taxonomic Classification (USDA) Loamy-skeletal, mixed, Fine-lgamy, mixed, active, fr@@
semiactive, mesic Dystric Typic Eutrudept Q N
Eutrudept Q) © fxnw@ 9
Texture Class (USDA) Loam g\‘im SN Q>
Sand [50 pm — 2 mm] 31% V® @@1% & Q\ @ A
Silt [2 um — 50 pm] 50% « O42% %@ ST & O
Clay [<2 um] 19% @ <% © VR O &
pH (soil / 0.01 M CaCl, 1/2) 5.1 S) N gz & A N
pH (soil / water 1/1) 5.4 QO?(@ @\ Y4 N \© 9 Q@
pH (saturated paste) 5.4 & RN % 7.@\7@ Q> °<§’ 7,
pH (soil / 1 N KC1 1/1) 47 @ N N W ~N
Organic Carbon (combustion) 3.1\% % @M > 49% Q) ) &
Organic Matter ! a3% °\@ N %Q N 8.4%@© @j @
Cation Exchange Capacity ah9.9 H@E/IOO [72) & (@x l9°&meq/ @ g R §
Water Holding Capacity Q N X § o> ~
maximum (MWHC) O 622 e O 1005 pw ¥ E@o 2 §0 £ IW
at 1/10 bar (pF 2.0) Q 34.4%,. X NS P33, ey .
Bulk Density (disturbed) 1.00 ggm® & @2 N 0.8gemd
o @ YN @ ~
% organic matter = % organic car@\g x1 2%
W O A o SN .5 &
o\@ @ @Q §@ & @% § @ y\?
II. STUDY DESIGlQig @ @) ©) @@ Q &« C&% §
S N
A. Experimental ndltlﬁs @ § §’ © Q &
The soils were s@pl @eshl rorn the fietds (up&e@ hmé@n o@bto ) and sieved to a particle
size of <2 mn@ esctiption o ollec@n apdsstorage Is n 1n%ppend1x 3 of the report. The
soil mmsture@ Hz@ Qﬂ(@g 5011 ry v&&lght] &yas d usin@yan automated halogen moisture

analyzer byéglrymg three ahquog’@f ap x1m®ly 20@ of t@ swv@f’soﬂs at 105 °C.

Static g@@systems (3@§2mL enmeyer glass ﬂa@ for\?egra&mn in soil under aerobic conditions
were used as 1ncu$on vessels. Each wa&ﬁtte%wuh a&}ap attachment (permeable for oxygen)
containing soda ligfe for abs ion QQ;f car@n di@xide §nd a polyurethane (PU) foam plug for
adsorption of Vol%hle @ po@ds QV@C) @

For preparaﬂ&’ of tl@@est éﬁtem&l er wgght ulvalents of the sieved soils were weighed into
each flask. Soil moisturelw ste 5% of the maximum water holding capacity
(MWH(@r the 1nd1v<§§ual t syst@ns dm&hﬂof de-ionized water, taken into account the water
content of the application s lu on\T he ﬂ@ s wegd >'then fitted with above-mentioned trap attachments.

The Batreated test%yster@ ere @mlhgﬁted \study conditions for 7 days prior to application. For
deta\fed mformatlon on @’pern@;ntal de gr&@e also Table 3 and Table 4 of report.

A study applﬂgatlo 48 ﬁg perQOO g soil dry weight was apphed as solid polymer well
suspended ateN lied amm@as based on the intended maximum single field application
rate of 1,825 kg @mtra per@ctare 00 uL of application suspension were applied dropwise onto
the sop@urfa of @UVG equilibrated test systems using a pipette. The application was
perfo@%d @‘iz con@g us sytring of the application suspension using a magnetic stirrer.

applagation, ‘e t@vessels (except DAT-0.06 samples) were fitted with trap attachments and

pla e £§ a temperature-controlled walk-in climatic chamber for incubation. The soil moisture was
maintdiged since water loss from evaporation (determined by re-weighing of flasks) was replaced after
28 and 35 days of incubation. Soil microbial biomass was determined at the beginning start and at end
of the study in untreated test systems (DAT-0 and DAT-42),
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B. Sampling @ S

Duplicate treated flasks per soil were taken and processed completely for analyses at the f@)wmg@§

sampling dates: 0.06, 0.21, 1, 3, 7, 14, 28 and 42 days after treatment (DAT). @ @)

Due to the observed fast degradation of the residues any longer interval was it regarded @ nece@%
% &

C. Analytical Procedures @ %

Prior to opening an incubated test system for processing of soil, v les posmbl;@;tll ent the &
head space of the test system were purged into the p attachm Afterwar@the tiap att e
was removed and the soil was extracted completely. The soil Wwa exggacteqthree Qmes at mb
temperature, two times using acetonitrile / wate (V/V) and®ne t1;,m@hs1n fitile, Farth
microwave-accelerated extraction steps were.performped us@ic 1tr1 0%1/ 1 Qf ) a&

and methanol / water 1/1 (v/v) at 70 °C. Th@entlr@proc@&ure V@ ad@ate t estrgy all %lymerlc

residues of ['*C]-Propineb contained in a sail sa @ K & @ @
The amount of degradation products ™ t e\con@aed ggil e ﬁ%ct v@s deat\\germme b uid
scintillation counting (LSC) and by TL&/ra edetectl@n anal%sms @ ®)
The amount of volatiles and non- acta%ﬁ resid ﬁes \&?de&@n mbt@jlon/LSC
respectively (for more details see@ctlon 3.6.2 f rep ) D datl pro 1d itified by co-
chromatography with referenc%omp% ds @ the@neth 1bed @ m t%% under section
3.6.2.4 of report. § @ S
& & "\ . @2
o & 8 o ® Q %

D
@ & R @ X
III. RESULTS AND Dﬁc%%lo § @7§ S % @@
Results indicated th#t’ the &itic (@d s@ndar@d \blc lgora&/ coﬁ}ltions were maintained
in

during the entire i bat pen ‘@dark tign tempggature was 19.7 °C; the soil

a
moisture was maijtai @*\ n a\@ ag a f C @m 53U %, fax. 55.0%).
Determinatiog§of ﬁobw@blom d straf@ tha@the soils Yere microbial viable. Under
the conditions™of a @gboratary e%erlment dectease @mlcr@lal 1@oglcal activity is inevitable due

to the abse%e of any further amgénd of firtrients: Con@nued @xcrobial respiration of nutrients in
soil ca}@ finally a laé@of r@ﬂy stable org@ m@i@r
L°

NR N
A. Data S N @ % (& %
The amount of apphe §}0 fle d ada s was determined to be 359.55 kBq (equal

to 470 pg o < & t it }§% SR of @\ as set to 100% of applied radioactivity [% of
AR]. It w conﬁrmed t the@phc @n s nm@remamed homogeneous during the application
procedu@

All calcwulations for %@hoactn%y % ph d10act1v1ty) in the four soil and the respective trap

attachment for volatifes ag&listed‘in Tau@ I«L\l 3 to Table 7.1.1.1- 10, the conclusive overview was
pre%nted inT able 711471, a@ady@ &

Complete lﬁr l\f ound\§ al %mling intervals for each soil demonstrated that there was
no signifi actm\lﬁy fromythe test systems or during sample processing. Mean material
balance @ 98 o of AR (rafige from 95.7 to 100.6% of AR) for soil AX, 98.3% of AR (range from
95.1 t for@ HF, 99.3% of AR (range from 96.6 to 101.4% of AR) for soil HN and
98. (gbofA@ rang@r §§5 .7 to 100.6% AR) for soil DD.

&
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Table 7.1.1.1- 3:  Material balance of radioactivity in soil _ AXXa under aerobic
conditions (expressed as percentage of applied radioactivity, % AR) @ &

A\
n.d.: not detected, @g.: no%%lalyzed&

P N
@©§ O © O O ©§@
IS & & &@@ § o
9 @ Y (S
QS b LS
@ O ¢ .0 © .0 @
Q O O O N D
Y S K 9 O
< » H.9 9
@’ 2 @ & N
S Q\ O
N S D@ & &
S @ﬂ&@\ O
@%
N %%gf § N
§f§ Q & ©@
> O o
S F oy ®
{x’ O @o”\a

N
R DAT (Days after treatment) N v
P Tooe o2t 1 | 3 | 7 | 14 | 28 42 % S
Volatiles i S Q\
A |na |01 |07 |34]096|22600][43|O & %5@
Carbon Dioxide B na | 0.1 | 08 %@ 9.3 | 226.] 40.0 | 4364 O @Q @
Mean | na | 01 | 08 | 35 | 95 | 226 | 305 | 44’ » NS
A na. [<0.1[<0lg<0.1[<01{01][<01|501| QR © &
Volatile Organic 'S @) @
B | na [<0.1|<gD|<o0.1|<0.0}<0d)<0d{<0, &
Compounds © @
Mean | n.a. [<0.1 |91 ]<01 [ 291 ]| <0 1<% ©
A [na [o1508]234 0.6 {22.6 §9.0€§M3 SN
Total Volatiles B na. | 017 08, 3@? 9.@@ 22.6 40.0°P43. < <\ o
Mean | n.a. @1 041@ 33 95| 226 365 | 44.0 @j @
Extractable Residues @ ° @ NS %\ N A ©§
A | 80 72| 658 556 g 262] 73] 504
Combined Extract o . S ©
: B | 810|783 | 656 | 55 & > IS ®,
Residues Q 5 @ % .
Mean_| 81.5 $76.9 1%65.7 485.6 [0#4.1 § 26.6 169 |51 K\
\& E S
A 1 2231 33.600 398 [ 4559475 | 50.249.
Non-Extractable ﬁﬁ 8 % . & S
: W9.6 | 224 | 3.9 | 38.5 | 388 | 49,7 | 563 48.8
Residues § @ ﬁg ;
Mean ©19.1@ 23 {327 39.2 | 42.1  48.6 [G0.5 |49.2
o ASY 1007 99811008 988 992 | 963 ”96.4@%98.9
Material Balance  ¥| B |J00.6 | 988 $ 972 | 9%2 | 984 | 9z | 97.5
@ Mean {100.6199.3 | 99.2.{98.0 [@5.7 | 97.9 |96.9 | 98.2
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Table 7.1.1.1-4:  Material balance of radioactivity in soil _under aerobic conditions
(expressed as percentage of applied radioactivity, % AR) @ &

%
?

DAT (Days after treatment)
=4 @
0.06|0.21|1|3|7|14|U§ 2 | QQ

Rep.

Volatiles

N
A [na [ or [o7[36]100] 2327424 [ 462 S O & 2
Carbon Dioxide B n.a. 0.1 08 | 3@ | 103 2 43.3 | 469, \\ @Q @
Mean | na. | 01 | 07| ¥4 | 101 2 129 | 465 S & S
A na [ <01 [<0gp<0.1[<0.1{ 0.1 [<0.1<0.11Q @(§ @%}

Volatile Organic S o
Compounds B | na | <01 @u <01 <0 <oy | <gr | < o &
Mean | na. | <0.1 [20.1]<0.1[29.1]-<F1 <0501 ] 7
A | na [ 01% o.@@B 3.@%510.0{%23. 42.4846.2 v
Total Volatiles B n.a. &8 | 3D

109] 2387 439 460.| 2 -
| s (54 ugﬁgg.z 9 | 46 @j %

Mean [S154) 2041354 | 419 | 45,84 49,49 874438
97.47| 96
B L1 | @79 [99.0 [097 o | o5 | 987|951

N 95.0
N
& | atean_tro061 076 99.%%9.6@9798.3 97.9 ¢}, 97.8 | 95.1

ASH 1002 | 973 | 9% | 9991 983

0.1°
R 1 < o 9 §@
Extractable Residues © 8 @ & (<§ %\ Q> SENS
A | 78R 1Y | @# | 53| 42p] 259 7| 567 3
~ ] ®
fomoined Extract | | 999 | B2 627 349 | 221 @3 2|87 2
Mean_| 79.2 © 73.0.9) 63.0954.2 $42.3 4 Q5.4%35.1§@3.8 S
& © e §
AQY| 215 2 | 3587|422 | 458 487 | 499 45
Non-Extractable B b 2 £, . % &
Residues 212 | @46 5355 | @1.6 | 458 | 500 [ 0.2 | 44.5
7

Material Balance

. N notanst <
n.d.: not detected, @..no%%lalyzed& N N &\ N @ N
& S O © Nd %’ @@ @§ @
N & @’@ @ v Q@ 4 \é&%
A o O & O L0

>
5 & & & .~ S
e N F o §F o
A N
S\ L 4+ 9 @
& Q@" Y
& SR IR &@Q\
S @ﬂ&@\ O
@%
@\%%é@y&”@@Q
2 Q
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Table 7.1.1.1-5:  Material balance of radioactivity in soil _ under aerobic

conditions (expressed as percentage of applied radioactivity, % AR) @o &

N
R DAT (Days after treatment) N v
P Tooe o2t 1 | 3 | 7 | 14 | 28 42 % S
Volatiles v S Q\
A | na o1 o3| 14|45 [1032n2]283]9 & yf@
Carbon Dioxide B n.a. 0.1 0.3 %@ 4.4 10@% 214 2§ \\ @Q @
Mean | na. | 0.1 | 03 | 1. 44 | 16 | 21.3 |2 § é\” ©%
_ _ A | na [<01|<0igx01]<01450.0[<01fm01| R © &
Volatile Organic ) Q I (@) @
Compounds B | na | <01 [ <0 <01|<0.1T<0D <0< 0 o
Mean | na | <00 |0l <00 e l<0d £0.1 | <01 <2
A [na | 01 031455 $Yo3 otz Jogs |
a | o1 o3Pt .ﬁ.y%_.f.
Total Volatiles B n.a. 0.1 O@ 1 4@ 10.@ 21.4 28.@<Z % &"
Mean | na. |<03 |03 |5 w44 | 106 13 | 28.5 @j @
Extractable Residues @ % N@ & S %\ § X ©§
, A | sER| 62.0°| 58V 50| 4283 318 159 9.5
ﬁz;?;’lig:d Extract | p §9.5 6¥5 | Smo [ 4977 | A1 | 300 1@? %§ ) N
Mean_| 58,9 %1.7{%8.0(@9. ISTARSIK L\ $6.1 |9 |
Non-Extractabl AGY| 419 372 [ 435 4791 5425 55 57.7959.70
Non-Bxtractable B |0 §J,4 43.0 | 491 | 539 | 38,5 | 669 |6
Mean [Y1.5437.34 931 J 48.5 | 53.6 £57.1 1S3 0.5
A& 1002 99@§ 10@ 99.9(100:9 | 97.7 |7 94.797.5
. N N !
Material Balance ] B | gbo.5 | 98.9 | 16012 | 1003 994 | 1003 | 98 [99.2
&L Mean 000.3199.1 | 101.44399.8 4500.1] 99.0 |96.6 | 983
n.d.: not detected, @y no%%}a{yzed& N N é\ N @ $
@© & O O K@j SRS §
>N 2 & O |9
- o & & & N
A Q\@ \Q o \@ o \©
NS AN
SEFIF s
9 @ Y (S
QRS T LS
@ O ¢ .0 © .0 @
Q O O O N D
¥ S & & &
S\ L 4+ 9 @
V@ A LN
& SN & @
% "N O @ Q@ &
S A O
G @ © 9
@ Q% © v\j\a ©@
@ o
&
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Table 7.1.1.1- 6:

Material balance of radioactivity in soil _ under aerobic conditions

(expressed as percentage of applied radioactivity, % AR) @ S
R DAT (Days after treatment) ®\ é§
P ToosJozt [ 1 [ 3 [ 7 [ 14 ] 287 22 2 ©®
Volatiles % IS °N
A | na |or | o3| 24|58 [227[30[401]O DY 2
Carbon Dioxide B | na | 01|03 %@ s4 | 2140355 [39.6]° ES
Mean | na | 01 | 03 | 25 | 56 [ 221|347 [309] & o &
A | na [<o01[<01d<01]<0.14201]<0.1501] Q & @x©
Volatile Organic o ' NN Q. ' ' @) @
Compounds B | na |[<0.1[<gD|<0.1[<0.1}<0a <o§<o.§ S
Mean | n.a. | <0.1]%01 <01 <01]<0 <0.1l< <2 @@
A fna |01 0.3 224 5.8 [92.7 £34.0 Jadd1 | e
Total Volatiles B | na | 0.1 03, 2.@? 5§@ 21.8)35.5P39. oS S %
Mean | n.a. |, 0\0@ 25 |5, 1| 343 | 39.9 @7 @
Extractable Residues @& D Q) &\j $ N D é\g ©§
A K >
Combined Extract B 2%5& 60@ 5533;3\? 47&% 20 78@ 44@*? ©
Residues '8 0 76?@.9 33 §3 2 @ 45 W
Mean@ 70.1 $63.5.1761.9 4 53.5 73 1 e >J®'3i 3 S
% q )
Non-Extractable ;@ 316 33@6 8.@ 4221 46, 53% 5349511
Residues 293 | 8511 | 378 | 497 466 | 3.7 | 542 | 520
Srean (3054343 4 T80 | 415 46.5 égs 33,7 |'S135
N A@ 10k 98§ 99,620 98.6 994 | 96.6 95.28495.6
Material Balance €| B |400.1 | 9.1 | 1630 963 | 993°| 984 | 963 | 95.8
@‘?Vlean\ﬁsﬁo.a @7.9\ 100.34397.4 Lg@s.s 97.0 1957 | 95.7
n.d.: not detected, g .not%%la yzeds N AN @ @ @
o QO N @ AN %y
g Fo oF &b &,
& 9 SN & g v
° NN @ @
& & & & [SEERSIIPN
A @ \Q o \@ L
SIS
9 @ Y &
Q XU SEERN
o N .U O .0 @
A N
AN L 4+ 9 @
& @ @ Y R
% "N O @ Q@ &
S AN O
2 A g} N
&~ v @
N O S
NN
> Q
< @ & <
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Table 7.1.1.1-7:  Residues of '*C-Propineb in extract of soil _ AXXa under
aerobic conditions (expressed as % of AR; mean + SD)

Mean DAT (Days after treatment) Q) 9
Compound S @)
sp | 006 | 021 [ 1 3 [ 1w [ w7 &
M N
Propineb can Not mea%‘%’ple § § %Q
SD (o & SN ggg o
D
ROLL Mean | 1.1 |[<LOD|XT.0 <LO©§ 0.7 <1§@ <® fé\ﬁ D§
SD £0.0 o 0.1 < 0.1 | Q@ &l
o 4 %
ROl Mean |<LOD @( 10 | 07 P13 GeLOR <L@gi§” <é§%
SD 0.0 :i:().l@\ :I:O?& :I:% \ Q>
PU Mean | 7.1 1547 3007 WY 5 f§§’5’.9 S14 Y07
(RO 3) D | +00 | b | eta | Do 23 [%2a] 109 sat
M 9.8 N0.7 <[> 1.0 3} < LQDY < LAB | <LOD | < DOD [£LOD
ROI 4 e o 2 %6 é N éﬁ 1 Q§L
SD S7+027} 00| +4, XN S
PTU Me&@ 33 | 260 |02 @8.8@5 443 3§ LOD |<LOD
(ROI'S) D |24 br2ath =16 19| 223 | 67 |00
- e ) - \®) N
ROLE Khean. (% 1| 48 | ngD S Lofi|<LOD [<LOD
PSR | #00 | &£0.1 |g+03 N0 L D
7 | Mean @%O@ 13¢ | 22+ 09 [<EOD|ALOD|<LOD |<LOD
ROI 7 AN 9 R
Swsp o O ot |.290 |01, T . P
Propineb-DIED" par 3 | 983 80 o 1320 0.8 |<LOD |<LOD |<LOD
ROI®Y O |«SB 24l 139 2 | +42 | %o
¥ S
REf @6 o Megiis Q1%@3 5 éLODq§.I LOD | <LOD | <LOD |<LOD
i @ 5| SD | £05. @0.1@} SETNE
(@ Z «Q M
. “Mean = LODY L <k6D <f®D|<LOD|<LOD [<LOD |<LOD
SROTI0O N
A @©0C§SD§ @%ch*g%Q@
D
Ror 1197 & | Mein @ODQ§, 104 12<{ 12 | 13 | LOD |<LOD|<LOD
R~ &D oy L] 20 %@ £02 | £03
@ O ¢} Med¥ |<IOD |[<QOD [4X0D |<LOD|<LOD|<LOD|<LOD| 14
RQI2 O © NN S <
S Q @@ o) +0.4
4 Wyl_imidaquig@ é§/lean@ RS J2 | 59 | 42 | 30 | 31 | 07 |<LOD
(ROI 13) & 202 |03 | £0.1 | £03 | £02 | £74 | £0.1

) O ?
n.a. hot analyzed; SD: standg—§devi@§n; RO@: reg@&of interest set for analysis

LOD = 0.6% of ARy N @ &
NR) SR
& o &
o O S &
&
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Table 7.1.1.1-8:  Residues of '“C-Propineb in extract of soil _under aerobic
conditions (expressed as % of AR; mean + SD)

Mean DAT (Days after treatment) Q) 9
Compound S @)
sp | 006 | 021 [ 1 3 [ 1w [ w7 &
M N
Propineb Se;n Not mea%%ble o\©® § %@:
(@) < N O
RoL 1 Mean | 0.9 |<LOD|X0.9 <LO§CJ 1.0 <1§@ <& %%D &@
SD | +0.1 00| Ofzon | | & 50\\3
ROl Mean | LOD | 09y | L1 | &7 @@ﬂ.zé 0.8¢ |<LOD <é§%
sp | 200 | D00 | s01b00Y r01 T 500 | @ k&
PU Mean | 7.9 1957 3437 6§.\\4’ 1 f§§§.6 \1.0% 2 LOD
(ROI 3) SD i&; 0%4 a2 |05 @cop\ 0.0 i@ <
Mean |67 {M0.8 1.1 &< LEDY < LAD | <L OD | < LOD |LOD
ROt SD @@i 00 +ad? =00 é BN @Q§L
O
PTU Mean | 272 | 208 |75 @5.%} 12 o§ <L@D| <LOD
(ROI 5) St @o.zg@io.zé ioy.@ + 09 %@@f €01 [’
ROLE Mean [ 10T 107] 5 [gR3 ngD S Lofi|<LOD [<LOD
SR ﬂ@% &£00 |00 N0 D]
ROL7 N %Mé%n @%O@ L6 | 245 K27 [ 69 |ALOD |<LOD|<LOD
Swp ol O <Y | 401 w0, Yoo D
Propineb-DIFD" &v par 6 |971 §r67 o 12.79]< LB | < LOD | < LOD | < LOD
ROIEYY @ |SB fiod] 035 +0@ | +p1 | D
ey O Meghs| 207 [ 21 |08 (§1s FLOD|<LOD|<LOD |<LOD
e RS s | 43, 20184009 <2
L@ < Y
Srote & @Mear@ﬁm&k LOD | <16D <D <o [<LOD[<LOD[<LOD
A @ . DPSD| &0 O | L[O
» & Qonk.1.0 4 09 09 | 10 | 08 | LoD [<LOD
RO! 1@19§ r ﬁn@ﬁ ] ip(\g@ s | <07 | +07 | £04 | 200
&2, O ¢}” Med | < LOD | <@OD | £L0D [<LOD |<LOD |[<LOD [<LOD| 11
Qriz @© Q\ @7@\ @§> +0.1
2!
4 Wyl_imidaquig@ é§/lean@ S 4% | 38 | 27 | L5 |<LOD|<LOD|<LOD
(ROI 13) & 203 |10 | 0.1 | £02 | 09
n.a. hot analyzed; SD: stand@@gvi@m&i RO@: reg@%of interest set for analysis
LOD = 0.6% of ARy N @ Q&
A&
@ < Q & ©@
SER RN
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Table 7.1.1.1-9:  Residues of “C-Propineb in extract of soil _ under aerobic

conditions (expressed as % of AR; mean + SD) @ A@
Mean DAT (Days after treatment) Q\ @
Compound S %]
sD | 0.06 | 021 | 1 3 7 14 | 87 4D
&
M N
Propineb can Not measui%g)le . § § G
SD Fr v N © Ky\\” @
Y
ROL 1 Mean | 09 [<LOD |OD <L0§ 07 | <10D <&OD <fop 8
SD | £0.0 & O 500 | |7 A o
Q é
ROL2 Mean | 07 | 0&°| 1.0 | Q7 @%1.2 K 1.0@& <L@;)§9 <é§%
SD 0 °i0?§ =007 =00 | +0 i
39, N
PU Mean | 1045 2520" 32.09] 203 | 308 @@iiz 102 4.1
(ROI 3) D | +q17| £09 | 493 |07 [0 [rosy 02| zar
Mean | 507 (507 ([ 123y 075)<L@D| LOD |<LOD §I%OD
Rot sp BrogVio s | O | LS & 4§
a0 Q17 =0 & L S
PTU Me&t@ 129 A3 |69 @9.1©> sh 02 <Lop [<LoD
(ROI'5) ) 0.3 &t 04 + 0.8 +0Q i@@f @) N
o ‘Y N @d % Y,
089 1. . <POD {SLODY| < LOD | < LOD
ROI 6 @ean\ vl @@ 2) o ©
) 00 £00 jgp00 heoaf o]
ROL7 .7 | Mean |sTopg<L0OD 08 <LQD | @Y 07 |<LOD|<LOD
"
6$SD@ S 2 200 & | F01 00
Propinel:»])lgQ ¢ 2.0 |13 §95.9@ 9.1 1.6, ] 0.7 |<LOD|<LOD
(ROT &), é «SD ﬁ 02| 039 02 | +04 | £.0
¥ “Mealt, | 4 30 |18 4 RLOD|<LOD| LOD |<LOD
refy & o M %@’ <0y
@ =] SD | £0.0 201 £+0.0Q +0.10
\?01 0 & (@ﬁag%m&> LO@D <%@) <\@D 07 | L1 | 1.1 | Ll
& O DY o | © x| £0.0 | £0.0 | £00 | £00
RO“@@& | Men @0DQ§,\L0D©<LOBX 08 | 1.0 | 09 | 08 | 08
& &p L & | 06 | £07 | £02 | 00 | £00
i @@ @@5 Mp\a@ <! D \I@D ZY0D |<1LOD| LOD |<LOD |<LOD |<LOD
S S N
4-1\@1—imidazoli@ Q@/Iean@ 7&5 A\?& 4.1 3.5 2.6 1.5 |<LOD|<LOD
(ROI 13) (& SR | 204 |90.3 | £0.1 | £0.1 | £0.7 | £0.2
n.a.“\pt analyzed; SD%%tand@@?evia"@&gg RO@: regjarvof interest set for analysis
LOD =0.6% of ARy, & @
Y N
@ O QO & ©@
> O o
<
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Table 7.1.1.1- 10:  Residues of '*C-Propineb in extract of soil _ under aerobic

conditions (expressed as % of AR; mean + SD) @o A@
Mean DAT (Days after treatment) Q) 9
Compound S @)
sp | 006 | 021 [ 1 3 [ 1w [ w7 &
N
Propineb N;e;n Not mea%‘%’ple \§ o\§ g\\g@
G
-
RoL 1 Mean |<LOD |<LOD |SLOD 0.8@ Sf<LoD <1§@ <& é\ﬂ%D 8
SD o +9. NN §> N
o 4 \Y
ROl Mean |<LOD @g <LOD| ‘®3 P13 GeLOR <L@(2) <é§%
SD 0.0 a0 7 0.0 | &\ S
PU Mean | 17.65} 2747 1537] 422 39 &4 [S10 Y07
(ROI 3) 9D 1 Do3 Yo7 [0 <o)
SD | 44 | £07 | @f.1 [&03 (S0 | 08 9’| 0.0
D) S
ro14 Mean 5%01? &LO]@@S L(i@ <L§§S <QL@D <§QD g%DQ§LOD
SD 1@@ ST N TS = W\? 9 S
® )
PTU Mean” | 265 | 74 [226.1 1'3©> 11O 1§ 9% |<LOD
(ROI'S) B |er 19 0.0t = 187 =0 | +a0 | €00 |00

&ean\@ 14 o | & @@@D <LoD & Lo} <LOD|<LOD

ROI 6
P SR ﬂ@% 400 |5 0.1 °\@Qf@ o
ro17 7 Men (512 723 | 1 As| 207 [<EOD|{ZLOD [<LOD |<LOD

Ssp 6| <00 <87 |.2@2 [0t T O

Propineb-DIFD" v par Q@B S83 82 o <LO®<LAP | <LOD |<LOD |[<LOD
ROIS O [«SB fital <0l 13| & | &

\Y)
N
RS Qb of Meghts %@a L2 [y 14 “§O@% LOD [ <LOD |<LOD [<LOD
) @ | SD | *02 f@oygﬁ:o.z@

2 e By LoD | < [0
N %, | SMean Q2 LODY<LOD | < < 0D |<LOD [<LOD | <LOD |<LOD
ASROTI0 o7 C§SD§ ~ (§ v |0

Ron§ 7 Mein <QOD§,1.1© 12 08 | 19 | 44 | 12 | 09
A | &p 5L« w05 +80 | 07 | 02 | 06 | =01 | <00

@ O 'Medw [<OD| ©6 [U2 | 11 [<LOD|<LOD|<LOD| 07

RQI 12 ©
N @© Q\ @@ilé(;}io.o +0.7 +0.1
4-M&iy- imidazolife 4§/Iean@ 6@ {&w 31 | 19 | 28 |<LOD|<LOD|<LOD

(ROIl3)@ SR, ;740.8 +02 | £04 | £0.1

n.a. kot analyzed; SD: stand@'—§dev1@§n RO@ reg@&of interest set for analysis

LOD = 0.6% of A@% §
5
B. Mei@od V@aud@ &

Due &4‘[5 p@smer %atu@ropmeb is practically insoluble in water and in organic solvents. Since
ymer] Pro@ieb ws decomposition, i.e. if water is present, any observed solubility is caused
(ﬁﬂon but not by dilution. In consequence, the parent compound probineb cannot be analyzed

1tself case valid values of its content are to be determined it must be guaranteed that the entire

Propineb polymer still present in a sample is degraded to products which are soluble and can be

measured.
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1. Verification of Sample Processing Method

For the test item investigated in the current study a recovery, even shortly after the treatment ot@ls @b
cannot be given. Therefore, the overall mass balance and the distribution pattern of products eivedd?
during the study (based on LSC and radio-TLC analysis data) are regarde(ai§lhe unporta@ qua%'
parameter for this study. Those results demonstrated that the sample processiig method (se Flgul@

was gentle enough to recover quite short living degradates for a distinct pe%od of time. § @ @@

soil sample at the respective sampling interval. Howev¥, since the p pitmary degradstes oly; hic g

@

Further, the method was adequate to destroy the total an@mt of polyn@grlc Proplneb%%mll §r§sent 1@& @

Propineb are highly reactive species the quick fom&atlon of con@a atively high po ] E&©

cannot be avoided in any natural soil environment c@fitaining Wat@ & & o &@
q" @ Q S @

2. Verification of Chromatographic Proced \ 6\ @ §

A two-step radio-TLC method was used f@d data@vah@wo %%c e&nen@ wa&made hat any
concentration procedures (as needed prioro the io- C m did kave a@ n
the product pattern observed. A good i ctl&ﬁs an %proc@m emadstratgd the suitabiliy for
separation and quantification of the n@jor cemponefits of $oil ex@dcts ﬁepre atlv TLC§ files

showing the separation of degradamé@prodi%ts ca@‘e fo@ n %ure §m Fi e r%)ort

The TLC limit of quantification (@Q) for asi le pe&k n th@som@d oéamc @@act{%@as <1% of
applied radioactivity (0.6% of 1@2 se@é@ctlo . 4;@01C re@) N

Investigations were perfom@n order to@nﬁ the res%lts &I@he re@o TLC metl@d with reversed
phase radio-HPLC as %%cond cSppar n& owever &@ was “neither successful nor
reproducible due to the nged f conce@ratm e {ract s@lﬁtlon&dn pgg%lpl@he metabolites itself
could have been also analys d @rlﬁed®y ra EL@ r that a mu@ higher concentration
range of solutions a @ess cBate t@f m%@x co neggﬁwoul ave&en nee eded.

C. Degradatl@f T&@Itel& o \\ &\Q é@ @ %@

A synopsis 0@@)10@5&@1% &9 Prd@@éb i aero i) shggyn by Table 7.1.1.1- 1, and the
results wer%nclude in thw\”prop@ed p%hwa‘ deg atlon in so;i(see Figure 7.1.1- 1).

More %\ed data (esse@s perCent of apph#adl ﬁ@lwt@mean + SD) are summarized for soil
in T .

and }\@?e INNATIA for%soll _m Table 7.1.1.1- 4 and
Table 7.1.1.1- 8, in T@e 7.18°1- §\and Table 7.1.1.1- 9 and soil _
1nTable7111@@an LN IS @
. O @
Volatiles, i. eﬁ’[me%hs@n to\%}OZQ\ @\ @

The ma@m amount@f ca dlo@%cfl’e \@ 44<,(7,\46 5, 28.5, and 39.9% of AR at study end (DAT-

42) in soil AX, HF, &especng y <@\r‘ma‘uon of volatile organic compounds (VOC) was
insi{ﬁiaﬁcant as dempnstr by @ueségk 0@% of AR at all sampling intervals for all soils.

Test Item andx @égraq@god $ in @il Extracts

Until study & 42)%%”xtr @able residues decreased to 5.1, 3.8, 9.4 and 4.3 of AR in soils
AX, HF, HN an , reSgecti N
Degran ofPropineb wagiccompanied by the formation of four major degradation products with
the fi H@wm axi amounts observed: PTU with 31.3% of AR in soil AX at DAT-0.06, PU with
42 & of in séi DD&$ DAT-3, Propineb-DIDT with 25.6% of AR in soil HF at DAT-0.06, and 4-
methyl-ihidazoline with 11.7% AR in soil AX at DAT-0.06. The compound propylene diamine
(PDA)(chuld not clearly be co-chromatographed with zones ROI 11 or ROI 12, a very polar peak area
of chromatograms; if at all present it accounted for max. 1.6% of AR in soil DD at DAT-0.21, only.
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Non-Extractable Residues

Non-extractable residues (NER) quickly increased in all soils, slightly declining until DAT-42 (@ of ©©
study). In soil AX the NER increased to max. 50.5% of AR at DAT-28, slightly declining to % ofty
AR until DAT-42. In soil HF the NER increased to max. 49.8% of AR at DA , declinin @) 44

of AR until DAT-42. In soil HN the NER increased to 60.5% of AR until AT 42. In s 1 Dlﬁhe
NER increased to 53.7% of AR until DAT-28, slightly declining to 51.5% %f AR at the %@“ %@ &

\
Kinetic Analysis of Data © @§

Propineb is very well degradable is soil, which is shewn by the re@%mg data cdm pargg&©
Table 7.1.1.1- 3 to Table 7.1.1.1- 10). However, @ order to ribe its c@bohc path ,
1

destruction method necessary for measuring the remdueiof po &erw @ropa 2]-14 Prop@
(e.g. by the CS,-method) could not be used for rocessmg the’ treate Thm; orexQince

the starting point of the polymer degradatiofsis n eﬁn@U thi %tudy@annot “be klnt%ically
evaluated with the usual tools for parent compourKL gr Adation,‘and g)’ and@Tg(@%@lue no&b@
given for the test item Propineb. @

Available Propineb DTso data (also c1deri?zg 11te ure @a) -:.\ m\ ran et een <§ to 6
days, highly depending on soil typegsoil m%lstu& and %@mpef@g are. 1his T e is &ell céafirmed
herein by comparatively high pro @tlong‘;&f sb@?hv metdbolit s§o served 1n§% cugsent study
until day 3 in each soil (e.g. seé’or the ﬁi&%lgs Prop§ -D TU Q)bu'(%sly, this is

caused by a fresh formation d uging the extraggion procedurg) truct@n of; piw polymer still
present prior to sampling and@xtracm)n eron, tHe majority erlc [propangy1-'*C]Propineb

has been degraded until sa ph time @mce(){ropu@ -DID¥ an % ~PTU, @@sm d as fast as it is
expected from their sh&ﬁ@DTs ¢ DJs0 in_sqil ceu ned by metabolite
degradation studies performe@glth %e me hteé>@ose 1n@i\/1dual fost 1t$?}0 soils (see later in
section CA 7.1.2.1.2@% > @T& @ § w;\ é& &\
© 2

Degradation Pa§ ay & \® § \ \© @ @% @@

Based on th ul cu nt st@y (‘% 1ned§wthéndm§rom “Metabolite degradation studies
described un @on 7 t ]% osedQpathwiay fQ{?@ﬂle degradation of [propane-1-

14C]Propl,n@@ in 5011 ungger ae prese ed I@ Fl%\@7 1.1- 1. Thereby, the following

processgQare involved©
Fﬁ@“ & o § & N
ormation of: @pmeQﬁ)ID&from @opmgﬁ Cix QS

*  Formation 6@ 4- yl -1 from Pro 1neb rom Propineb-DIDT. Now, it is not any
longer re@rded S @S@unal@metal@dte pposedyin an earlier pathway of degradation. This
proposafiis coffl e factthat A@\/Ieth%lmldazohne was never found in the route of
degra%tlon studles rfo d w TU@@nd P[@

. FO@UOH of P%Qg%om @op&eb or g@laln@\DlDT
. Ys‘brmatlon of Py fr%@ TL& Q @

©)
. 14
Mineralizagion ( g car%@gl dl%@e fo@aﬂon)

e F orma@ of nontex table Yesidugs (*C-NER).
% @ §9 Q

Iv. @(ﬁc@m@%

In@lgat@l of t}@’ro@of degradation showed that Propineb is well degraded and mineralized in
soils ﬁa‘[ed under standardized aerobic laboratory conditions in the dark. The quite fast
degradation leads to four major degradation products in soil with the maximum amounts shown in
Table 7.1.1.1- 1, all of them found at rather early sampling intervals. Until study termination (DAT-
42) extractable residues decreased to less than 10% of AR in all soils. *CO, up to 46.5% of AR was
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trapped until the end of study. Non-extractable residues (NER) quickly increased in all soils up to
60.5% of AR, slightly declining until DAT-42. A quite similar behavior observed in the meta@ﬁte S
degradation studies indicates that the NER formed from the parent is a major part of its entire £oute o N
degradation in soil, thus NER formation is not caused by an inadequate extra(@)n of paren@m @

soil matrix.

Propineb and its residues will be well degraded in aerobic soils if kept under usual mod cor@ons
Formation of significant amounts of non-extractable -residues and%¢atbon dioxi tes S&
participation in the natural carbon cycle of soil and t@potentlal f@% completeéﬁnner atlogﬁf @
Propineb. From this study it is concluded that Propineb and i Qesidues ha® no nt foré
accumulation in the environment. The outcome is méﬁded in the gymmary of tl@degra@tmn@tes %5
Propineb and its major degradation products i 1n 1n the labor ory@@ﬁ/en @w sec%&n CA @;@

rigure /.1.1-1.
Figure 7.1.1- 1 ©

Y

Due to the fast degradation of Propineb an s mefaboli gobs%%’ed er st@%ardi%d 13b%fatory

conditions, no field dissipation or rotationa crop studies @5@ req@d @ (e @g @% %
@ @

Further new degradation studies perf d xfh @ i > Q i

ame %% resgect @radm}% elle ion ducts<in §01ls
were listed and summarized undé? 'Se 2 (@ro ation>0f mndgtabolites,
breakdown and reaction producty). Howeve ronbthelr @sult@ n 'r@deg adates, valid
information on the overall routgpf Prggéf%eb (@radaﬁ@)n 1 receivgd as @ell, and as such they
were included in the proposg\;ﬁlew foute %degrac@ﬁon &t Pr(i@ b 1@@3011 given 1n§ctlon CA7.1.1
and Figure 7.1.1- . é& @ @& Q @ o\@) &

o @ & o R & X
s § SRR SN
CA 7.1.1.2 @oblc@egk@at%@ $ o @ o4& O

The route of degy dat1§ of “RropinEb in %@1] w@r a§@robl %on ns in the laboratory was

evaluated dur@ the@dnnex I*inclasion mpalge, E @ph Annex B7). In conclusion the

following Wa@ate§§ %© N f}
D

The degr d&tion of actixg subsrt@%)ce @1 a@rated one Was no@b be studied since Propineb is not

expect@) reach the éﬁna‘c@one er its use a@rdl% 0 g@ agricultural practices.

Just the followin dy @n th@rmm@ and@ell Water s§§>ub16 metabolite PU is included in the
Baseline Dossie —009%96 ()@Nhlc%}las gg@rdgg rel@yant during the Annex I inclusion:
N S
@@ ©© O o\@ Q , 0O @
chort:% :1999;:M-006247-01
Title: @ _ Gegraggyfon 0@@101)&11 ul\&r PU) in soil under anaerobic conditions
Report NFM 771 @

Docétment No: &, M 247@’1 IQ@
Guidelines: —/@ﬁcw@onS@Ot spc&@lcd
GLP/GEP: ,@"  Yes o o QO

@ ﬁ é@ b @
pex%m@}by— 1999:

SN
Summ@ y
Underithe e @1 conditions used in this study PU disappeared slowly from the system with a
D @f 33ays fopm tlig sediment and with one of 130 days from the aqueous phase. A total of three

radfoacti¥® zones along with that of the starting compound PU (M02) were detected on the TLC
plates.None of the individual radioactive zones accounted for more than 6% of the applied amount of
radioactivity. One metabolite accounting for 2.3 and 0.3% in the samples from day 121 was identified
as PDA (M04).
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No additional studies are submitted within this Supplemental Dossier for the Propineb rene
approval. A summary of the route of degradation of Propineb in soil is given in section CA 7 ang}§

Figure 7.1.1- @ @
@Q N
$ & o
CA 7.1.1.3  Soil photolysis S NS

LS
The route of degradation of Propineb under soil photol}y 1S condltlo the labor@ry @eva%@ed &@
during the Annex I inclusion (compare EU Monogr hh Annex B&@ n conclusi ‘l the fotlo

stated: % &

The degradation of Propineb under soil photol)@é@condltlons@ the, la@brat ry is ®of %va Qc
to its rapid degradation in the dark. Theref&e suhjght isynot expect@g 0 b rekegant e
degradation for Propineb after its use accordif to é@éd a@eultu@ pra@es &> &

Just the following study on the terminal %ﬁab@(@ PU\\ls 1n%é%d 1%the B@hne Doss1e§h as

regarded as relevant during the Annex &éinclusl

”\9

@Q ciix . éﬁ @ @ @ §y @ @)
Report: : ,M@&B@(@ @ \‘\9
Title: Photolys@ of pﬁgpylen@lreq ) 011l @faces© ®© N
Report No: FM7Z§ NS S @ ¢ @)
Document No: 0623544 - §9 @ @ N @ o\@ &
Guidelines: —/«\ evi%tion no‘@@pec@l & S R %@ @yo\?
GLP/GEP: Yes & o © P o S

2 N
@Q TSe §5 ., ° @
Summary of st@ @ O\bg @9 >
y petformed by @

Under the exp@ime ition: @\5 da@f 1rrw\\dlat10n in a Suntest apparatus
d of®4.7 %s under the extreme ﬁ

corresponded o a t@ral cateulat aximum h%%o—p
solar co ﬁ@ons soil H}Q;sture%syas @tam at 40 A) of @he MWHC) the test item PU disappeared
rk control rad@“with a DTso of 12 days.

with D alue of 6 the
unt NUIV%IH to #8% of AR was mineralised to carbon

ed, ifithis

During the test p of i@ da
dioxide in the ir ated am This pro 10n®'as imilar with 11% in the case of the dark
controls. The p@@ent n-e cted“%adlo@lwty creased from 25% at the beginning and
reached after @5 d 0 56@ n @ irra@ated @id dark control samples, respectively. The
recovery of tadioact 1ty nd1 ual ples@ge(@rom 90 to 107 %.

Based on these results it 1S ob l@%p Qtddeco !‘smon is of minor importance for the dissipation
of PU (82) on soil.. @9 Q N ©\
A A
N N RS

No additional ies a@ subl 1tted@v1th1&%15 Supplemental Dossier for the Propineb renewal of
approval. A s@gnmal%sf @m@@ degr@atlon of Propineb in soil is given in section CA 7.1.1 and

Figure 7.1. @ % S ©@
> @Q 9 ©§’
@ @ S

CA &1 2 @ R§ oi§§gradatlon in soil

Pro in @vas degraded in soil under aerobic conditions in the laboratory (see section CA 7.1.1
beforeJtield dissipation studies were not performed and not required. The kinetic models and DTso
values in soil of Propineb and its major degradation products used for modelling purpose and trigger
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evaluation (best-fit) as well as the formation fractions in soil for major degradation products are
summarized in sections CA 7.1.2.1 and CA 7.1.2.2. S

Modelling input values for the calculation of predicted environmental concentrations (PEEs) ofty
Propineb and its major degradation products in soil (PECsit), groundwater (PEC,w) and surfdee w.
(PECsw) were derived from studies and kinetic evaluations (acc. to FQEZUS kinetics® (2006) !
summarized in sections CA 7.1.1, CA 7.1.2 and CA 7.2, and are submitted within th1s@pple®nta%
Dossier for the Propineb renewal of approval. %

©, N @
Moisture normalization of degradation half-lives (DTsoYin aerobic &9 1 was perf d fo Pr @eb
and degradation products Propineb-DIDT, PTU &PU and 4&@ cthyl- 1m1de§zg9 e spe@%zelk

following the recommendations by FOCUS (2000), % Q
e Propineb degrades fast with DTso values of@ and 8.1 d
¢ The DTs values for degradation productiPropineb- QDImWCT%CIIV& SGCQIld sl%yv rate
constant of double first order in parallel §its and cco@t’ for geondgtric Qean) % .

* PTU shows very fast degradation with'g geofietri éan Vé@le 0 0 days. @§

o The DTso values for PU were dern@%f fI‘Oled number o@lev®@ tudl@ an@h g&(ﬁ)metr@ean

value after normalization accou May :
e The degradation product 4-Methyl azqh‘@ al§§j OW@Ve t dﬁdat@f in @11 and its
geometric mean value after ahz on accou or 2 ayse)

The DTso values and maxim occﬁi@ences@ﬁ s f Pr@amet@ld 1ts§1aj(%@egr@§atlon products

used as modelling input values for the cal@la‘uon of PE&OH V&@CS ar@g)sum%arlzed@l Table 7.1.2- 1
(data taken from“zol@ v Q %
% @ v

o\ q % @
Table 7.1.2- 1: DT 5o va]@% anémax. @ccur@@lces @smlg‘af Pr pmeb ahd its major
/@gra es @d as @ode@g in valu@ for&lcul%wn of PECsi

Modelling {iput. P@amgt‘w o l\Endg\o t @omﬁent @

Propingl)” O S @ O S
DTso in%il [days] = ) o D38.1 S l@oratg worst case

Magxithum occurrenge in 58 1%] a0 | O 1000 @worst@ise

| Propineb-DIDT) @ NP
DTsy in soil E@%s] & & O }).084{& faboratory, worst case
Max1mum@§zurre%e in §@ %] X 0 9587 Chlaboratory, worst case

N
RPN ME -
DTs inoil [d%grs o (g\ INENAS laboratory, worst case
Mgi%num occurrgnc\é] in @2 [%] @%x:’ © 3@@ laboratory, worst case
o S
D & O
N LDTs in soil fdgys] @ o m@ & 46.5 laboratory, worst case
Maximum occurrefi@® in s&il [%], R Q" 425 laboratory, worst case

4-Meth¥@fmid§zolinq@ K
DTs@soﬂMNays] @ Y 2.8 laboratory, worst case
M,@%mum@curr@% in s@g %o] 17.5 laboratory, worst case

@@@’$

! FO@% 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.

4@
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The DTso values and relevant degradation factions for Propineb-DIDT, PTU, PU and 4-Methyl-
imidazoline used as modelling input parameter for the calculation of PEC,, values are summari@ﬁn S
Table 7.1.2- 2. The data were taken frorn_2014, which modelled all the&e ate@§

experimental data.

P @,©© &@ @@
Table 7.1.2- 2: DTso values and degradation fractions in soil of Propineb and its maj@r deg@ates
used as modelling input values for calculation of PECgw % O o \;45@

Modelling Input Parameter Endpoint l@mment @% A o @ @

Propineb mQ o S & é

DTso in soil [days] 0.5 @ | The shortefof the normali@§d laboratory yalues @Q}

is used to accoun,for a@st formation NS Q|

QQ leaching thecm%bolites, thi i@egar&@d as @
X worstBase o > @ % o 6
Maximum occurrence in soil [%] 1@ L\ﬁ@ witst casg% w@’ @§ g j) .
Propineb-DIDT ¥ 9 K| QS S & g

DT in soil [days] 0 5 N Labo@tory,{ﬁﬁn}aolis@., thessgcond slow r§
N @'| conStant ofEhe blzgﬁﬁdsw for thepathveg

AN
@
©Q R é\” d@:ript@ may.6¢ regagdéd as &propriate to

4 %’x N ‘eond expo aSS@ entsfor grQu dwater
Degradation fraction from —; N @ Q O @ &
0:214 DIBT |Laboratary
(FOCUS PEARL) W S Sborat@yyavegee. T O

=

PTU o O N i QN W9
DTs in soil [days] o <\ ﬁ\§ @ L@&ratgry, norm%ﬁsed,@Omean

Degradation fractim@’om -&to 0,327 PPB *@% U [S Q & N
(FOCUS PE ARI_@@ N § O.ZIDTQ Pz{(@iab(@tory, afdrage S

PU S D O > N @ ©
DTs in soil%[\@ys] ((\CQ} ®) 5\ %@.7 o @abora@y, normalised, GEOmean
©

] i € S O
Degradation fractl@’ from 2 to © N N
8 PT@% PU © L t
rocus ARy | A Lraonverage

O
4-Méthyl-imidazolie . O & L0 N | O
DTs in soil [day@ S NEE © 22 %\ Laboﬁtory, normalised, GEOmean

7 \%
Degradation frééti 6 PPB 1| O
cgradation frétion @l _5&/ @ﬁo o @/I f§50ratory, average

(FOCUS PEGRL) O° ¢} ©.088 IDT —CH-MI
Y

I
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CA7.12.1 Laboratory studies & 5
S

CA 7.1.2.1.1 Aerobic degradation of the active substance S @

The rate of degradation of Propineb in soil under aerobic conditions in the@@%oratory Was evalﬁ%ed
during the Annex I inclusion (compare EU Monograph Annex B7) and w, %accepted b the Eﬂ@pea

Commission (SANCO/7474/V1/97, 2003). The followingtwo studies i 1 ¢luded in the B@selm\%oss@rz
(P-009496-01) were regarded as relevant during the Am@, inclusion @ @
(BN ‘*\a
Q <
Ko 3 & R 0 N
Report: ~ :1976;M-102593° 01 S ©§ N
Title: Mertabolism of propincb S&heb, plO}dC@th%@ dn&i@gthyge thl%@d mf@@
soil) S ZXRN,
Report No: RA-726/76 © 9@ & @x @@’ > & %
Document No: M-102592-01-2 % @’ \@ R © @§
Guidelines: Studies eonduete@%ﬁ %&Mm@gmth BBA g %ehne@o 3&.dev utrons @
specified @ & >
pecifie Q w, ° % @3\9 @ Q
GLP/GEP: No O QX @S @ &
& u@/ @ @\\/j @ %y
Q SRS °
2 2 @® SN § @Q o
Report: ;1996;M-102675:02; Ambtidedz1996-12-19
Title: Propin&b - ﬁgc an @chav I in @il ST .9
Report No: ASSN 033 4 $ g o § @ ‘v\,@
Document No: M-102 @ @ N %o §
Guidelines: &—, d tlongi%))ot s@ccmc@ \ @) & N
. NS > S AN
GLP/GEP: & Yes A S

D \® ]
@@\%\\gé@ge
©©@

In the studg) by %@@6 t deg atlon@Qf P@)ineb@fﬂs investigated in two soils by a
colour ic and method regarded @est tlce\hat time. The method used is not
Propine spec1ﬁc and t T re does @o‘i U 1fy ineb polymere itself but fragments
immediately formgdi soﬂ. The@esult re ed b short notice, only, and the description
of the soils wasediffereht fro sta@é%ldz on content of the organic carbon (2.58 and
0.57% for st dardé% 1©’nd dar sorl§ res tlvely) and the pH value (6.8 and 5.5,
respectivelyyQvere r@porte@@rh Soils were in ubate(@n dark in at a temperature of 20°C. Soils were
incubated % approx1mate§ 1 19@1‘3“@1‘& er captent.

In gen the IecoVgyy . wasQjust £§4.2 . dnd 66.7%, and the dissipiation was fast (see
Table 7.1.2.1.1- 1) %’ es\for thegemdlf@ were estimated to be about 0.5 days (standard soil
1) ‘ﬁvabout9damstan@r sor
< §
Table 7.1.2. lé@l Qeg thB@@ Pro@neb (% of applied determined with non-specific
%c imetiic method, by ﬂ 1976)
O N
Soil @& @@ b S DAT (days)
SR e 1 2 4 8 15 22

Stan%grd SO@ QY | =400 243 5.0 n.m. n.m. n.m. n.m.

wdséi 2 0 K 100 94.5 65.3 52.8 37.1 5.0

)Sf\\ = . nm . . . .

Itis kr@vn from other experiments that Propineb as polymere is not stable and decomposes in case of
contact to water or soil immediately. This was well confirmed in the above EU listed study by [
1996, and the new study b_ 2014. However, both studies were
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designed as route of degradation studies, thus not adequate to derive degradation kinetics for the
parent compound Propineb. Altogether, available Propineb DT data (also considering literature fata)
result in a range between <0.7 to 8 days, highly depending on soil type, soil moisture and temperature
This range is well confirmed by comparatively high proportions of short liVin@metabolites&erved
in the study by ﬂ 2014, until day 3 in each soil @npare Tablé& .1.1@%
to Table 7.1.1.1- 10). Obviously, this is caused by a fresh formation duripg the extractign pr cedure
via destruction of Propineb polymer still present prior to sampling 4l extraction@La}eﬁgn, the

he
majority of polymeric [propane-1-'“C]Propineb has 6é&en degradeds until sam '\g E@e, s@e @
Propineb-DIDT and PTU dissipated as fast as it is expec from thei@ ort DTso isoil. § %y é

No additional “rate of degradation study for @ active s nce” is S@%%gmitte@ wi&;}@§ t]‘@
Supplemental Dossier for the Propineb renewal roval. R @@f @ & o @}
However, updated kinetic evaluations of the degadatiqn 2§ ouy ‘of Profgineb @soil iinder adrobic
conditions in the dark in the laboratory have Bgen pegtorm O%hg OCISS kinetits (2006) ! to
derive kinetic parameters suitable for medellingpurpesé annvir(@nenta ris@sse@nt (see
2014, below,, and"| 20 thereafter)s {ff?.’ ed

study by 1996 and the gew stady b D014, are te of
degradation studies. Therfore, degr@tioniﬁalf—l@s e @ons cannot be
derived from that. & S RN S %@9
A summary of the degradation r@oes o) Propiyeb ardy its @or &@ra@»n préducts™in soil in the
laboratory is given in Table 7 1@- 1 a\ffé Tablé@? 1.2»9.

v

N
ek@vi
cc

@

7]
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Report: I >0 14 M-486677-01 s
Title: Kinetic evaluation of aerobic degradation of propineb and its degradatio& §

products in aerobic soil according to Focus Kinetics S @ S
Report No: EnSa-14-0472 @,Q SR
Document No: M-486677-01-1 Q @ L
Guidelines: FOCUS (2011): Generic guldance for estimating p%%lstence and @grad@non %@

kinetics from environmental fate % ies on pest@mes in EU reg;stratk} @Q

Version 1.0, 23 November 2011 @ @ %o &
GLP/GEP: No EN &© S @©

o S )
MR I
@ > "\@ @ D &2
EXECUTIVE SUMMARY é @@ %Q @g& N~ @Q > o

A kinetics evaluation of the relevant aerobﬁg so11@%gr d@-& on sfadlies with

its degradation products in soil Pro;ﬁr%éb-&@’l" RTU, PO an d -Me@yl-lrmdazohne h@been
conducted according to FOCUS ki mdan%@(FO@ﬂS, Yi@l) u§} ongpiiter @rogram
KinGUI2. The modelling endpoint®of P%meeb@nd t§s0il @ggradatfon duc an pe used in
environmental exposure assessm The Tso V\l obtam@o i (1976) are
summarized in the following ta eb rad ast T valugs of ©and 8.1°days.
@ @{@J & % N
Table 7.1.2.1.1- 2: Sumlﬁary 0{DT5 § ues&@or P lneb 2 & ©
- @‘% %p \(\\ — 2
. N Kineti hi? R T
Soil Sdmodg] § aorn® o " ldagy
Standard soil¥ @& SRO . @.963@ S 0%
Standard $0H 2 < ESFO & N 8 474 @ 8.
NI ~ S @ O

The formatio@@%cti \of t thre@r @degﬁgﬁﬁhtlo rodu§ in so%PPropmeb DIDT, PTU, and 4-

Methyl-imida ohna@were%@erlv% by edns . @pro @tlona@alc&l?@lon from data presented

gi account th@substdiitial formation of non-extractable
remdug& he respect ctions wer erived by aG®imple approach using the maximum
occurrence of the V1d %l» co und por'&onal o the of all primary degradation products

(i.e. Propineb- DI
The results are @m

Propineb is @Vert
0.327, andO 6, fo

, P U and etm 1m1@zohn® including the NER at the first sampling point.
foll@nng Table 71.2.1.8573. Tt shows that a substantial amount of
Dto tk@ ri 9/ de@dapo@prod@’ts accounting for a mass fraction of 0.214,

—M th l-imidazoline, respectivel
y p y.

Table 7@ 1.1-3: (%)mat@l frac@ons@ P@meb -DIDT, PTU, and 4-Methyl-imidazoline (4-
I) m§§lero@ sml@

<
Soil . @ Farmati n\?r tion Formation fraction Formation fraction
@ A@ﬁ*rop b-DI [-] PTU [-] 4-MI [-]
VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV AXXa =) @ =0, 273, 0.366 0.137
@© § 0.30% 0.327 0.107
Q 0.152 0.224 0.099
0.123 0.391 0.082
Average Valu‘e§ 0.214 0.327 0.106
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r@o
Report: I >0 1 +:M-487355-01 -
Title: Normalization of degradation half-lives in aerobic soil aggprding to F S S
Report No: EnSa-14-0582 @,Q & Q
Document No: M-487355-01-1 Q\
Guidelines: FOCUS (2011): Generic guldance for estimating p%%lstence and @grad@non N
kinetics from environmental fate % ies on pest@mes in EU reg;stratk} @Q
Version 1.0, 23 November 2011 @© @
GLP/GEP: No &© N D @@
\J \ @
o & Q)
Q.y N A @@ Q \& %) @@}
. A R
EXECUTIVE SUMMARY % S 0o4 @ o "

A
R
Moisture normalization of degradation half- @/es &@T 50) @’aerd& %@/as I@formgd foré%ropmeb
and degradation products Propineb- DIQ%" P, &@ and - l\g hyl- 1@dazol e, @ecn@ly,
following the recommendations by F OC& (2@@%)

N\
Propineb degrades fast with DTso v, &ﬁO 5 \&g %%ays%@or %{a 0@%61‘ @ deggadation
é% % (o
v

products see respective section CA TI2.12 later. &
S > S S & § N
| o & & O .90 O
@ . &***ﬁ@%**@** @ @ @© %
AN Q & @ @)
N O & @2 %
The following study wag | ot yet@lbn@d fin t e EU mce @as n@per ed with EU soils,
however, it was submitted i Qgraz%l@an -ahtai upp égformat%vn welb confirming the data
presented in earlier Table 7.5:2.1. 1%2 @ § é& &\
@ S @ < @© @ @
N O NN . 9 N &
Report: @Q ;Y999 2023167-01
Title: Q QSm degradability of AptracahYecnicy @

Report Na U M10314. S Ay @ -\

Docun@ @’023%@-0 1@7 Q> Q@ v

Guldéhnes &@Brasﬂelro Q@Mel@mb%’lte e (@s Recursos Naturals Renovaveis —
arla@om}%wa ngx84 oﬁ%)ctober 15,1996

GLP/GEP: @§ (\ .
& & ©©© \@@ \©\ \§ @%j
EXECURVE SUM RY t
This sh@as co ted tcgl rmme @§ble®gradablhty of ANTRACOL TECNICO (Propineb)

whert\applied to LE, (T g@R (§odlc Hapludox) and GH (Cumulic Humaquept) soils.
This assay was carried ol@ﬁn B a b10 etridJlasks containing 100 g of soil. Two concentrations of the

active 1ngredler@were ad(@ fouy 4\\ eplicates, resulting in concentrations of 1.0 and 10.0 ug/g of soil.

The biometriofl ere ducubatéd at 244+2°C in dark room for 28 days. Propineb was analyzed with
the CSz— od, W@lch ds rmt@s Propineb itself as well as its metabolites which are transformed to
CS, (CS@e md@ Eve@wee e soil was sampled and the CS;-residue was analyzed.

Accordil ts f@@z e concentrations 1.0 and 10.0 ug/g, the extracted CS,-residues after 28

day vere 4@ an§6 3% Yor GH soil, and less than 10% for LR and LE soils. The DTso for the CS,-
ue w@ .3 days fo soil, 9.4 days for LR soil, and 27.8 days for GH soil. It means that the DTs
of Pro itself is much shorter than the DTso of the total CS,-residue.

The resulting data from these Brazilian soils were not included into the data set used for further EU risk
assessment since the influence of taking acetone as solvent medium for stock solution and as solvent for
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the treatment of soils is highly uncertain. As mentioned earlier just taking water suspensions of Propingb
can actually simulate the behavior after treatmnent of soil under normal use conditions. @ ©©
S
N S
The following study was found in the public literature. It was not performed@s h EU soﬂ&@ow@
contains supportive information well confirming the data presented in carlier®able 7.1.2.1.1-2. -

& © e
&

Report; I - 5 O |
Title: Persistence of mancozeb and propineb in soﬂ@ ffected b@w)@nms@ re@s O
Report No: M-455833-01-1 % Q < @)
Document No: M-455833-01-1 N @@9 o @ @}
Guidelines: -/- . DN @ 6\ . &
GLP/GEP: No & @%2 NS S

)
N
EXECUTIVE SUMMARY w\% % @ @j @
lay § was

The effect of moisture level on the s1s e of @Ianco‘%eb ar@&Pro iiteb and
studied over a period of 60 days. Agtth 58%‘pos@f th@evw@%ﬁwaséé 1d£ a n on the
active substance Propineb, the details in t stud? rel&é% to nco are @ot dls®ssed%ﬁ1rther The
authors did not state any specn‘@ gulqg%es @]@ weres oll(@d %ﬁg mo@ s We% maintained
at 20, 50 and 80% of field €@pacitys Ho&ver tl@’mcuﬂgatlon@ ndl(%ons of soil ples were not
stated in adequate detail. e S @ @& (%od @ @2 2

© ©)
Residues of propineb dissipate accord@??g to§ t oggler k1cs with a ha?hfe%@6 5to 7.3 days. The
rate of degradation i asegﬁlth {ﬁ@reasm@ mojsbure GQI’I ent@Tso @&alues Q@ 3 and 6.5 days at 20

and 80% field capa m01sture pe ly).

S c{@\ N g@@ & &
L MATF&IAL@ND NﬁiTHQDS & S =
Details of material @ me&bods %ed are%owg@ be%@ S) @
@’

S

1. Test @grlal g}’ NG
@

%7

<
Test 1&11 N °\® W pme\b©70 W%ﬁ
N \ b (n@ A no or [IUPAC name or any other
Active substan%ﬁ @ @7@% er speci

Chemical stagg and dgst rlp@@l &) I‘@deta@ spe

Source of tést item© ©© \\ Wo details s 1ﬁed.
Batch nu@)ber: § 4=No defails @emﬁed.
Purity; .9 Q Z etat@%’pemﬁed.
Storage cond1t10n5\(@\ % N @ﬁo detﬁ@a specified.
W{%f solubility: v @@ @ d@alls specified.

2.8 P . g} & 1@11
<) %
Name / Q& iﬁc&% S = @@ soil.
Sourc )@ §@§ dateShd s & g Soil was collected from a cultivated field of [JJij arca

Q with no history of pesticide use. Soil was air dried and

conimons@ @ L sieved (2 mm) prior to use. No storage details provided.
@typ Z2) © @ Sandy clay.

Paﬂi%&ze: No details specified.

pH: 7.9

0.28% (calculated from the quoted organic matter content of

Organic carbon content: 0.48% by division with 0.1724).
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Moisture content (%) at field capacity: 26.9%
Cation exchange capacity (no units specified): 14.28 §f S
5 &
Lo & N
3. Soil application @JQ LR
Propineb 70 WP (27.14 mg) was dissolved in water (108 ml) and added t%soil (2 kg),&Lhe re@tmg%
application level was equivalent to 5 pg/g CS, (carbon disulfide) and a moisture content of 02\ o fi
capacity. The bulk soil sample was divided into 20 g sub@nples Wh1c®vere stored @50 eak &@
K

Other specifications:

4. Sampling @ @ 69 Q § C&
<\
Sampling technique: ISnetEIa}\rlz‘ile sample@s (%20@%@ mé@tj@en a@ch %%mplm@
Sampling frequency: 0,5, 6 15 5, 39, 40, %0 Odays @§ \ y\’
Number of samples per site/soil type: Trip tuate as%g;pl@@)veren & each att R/l eé
<§oil sémples 0 g) V@re todr @ub n V@iﬁsels (@n 1)
Storage of samples: Q@andqsﬁﬂowmg tre %ment ;\gﬁ el ate oils Qere stbred at
@ r 20, 50 or e@’ci& ture ©
Other information: Los &}S}Hﬂ‘f@/as r ced gyery gy by @ﬁmo@&f water
@ w\g y ). @ @ @ é
5. Measurements > @ & AN )
© @ > 2
Temperature N g&ls c1ﬁe e $ QO
Soil moisture s @ & 20, % ﬁe@ ca§ @)
pH: N v @\9 No det@spe d (o owé%asmg}lents performed).
Organic carbon: @ & @ @0 details spetttfie d((g&’n ho&v meagyrements performed).
6. Chemical 6\ < \\ &\ @ v *§
emical a @ysns IS o §

%e %69%§971 0 P

% h tance r@érted to carbon disulphide,

<

Q) ed afid’ quaniti 1ed a@:ordlng to the standard method of
\ éw @%ﬁel@%% 971)%

Pre-treatment of ple% @ \SNO‘[ réguired ©

Conduction: N @@’ No Yr%qulr@el @
Q)

Guldehne/%otocol o *o

N )
Methods? @©
O

@ S abso@an e C@%he prepared sample versus a blank
Reference gﬁ: S ©\ @) ﬁp of 15 ml colour reagent and 10 ml ethanol
1@ % Q@ @'j\:' wagqucasured at 435 nm on spectrophotometer.
Recove S N etai *spemﬁed
AN
Li r@o £ detection™s @@ O\@: leib; 1 deolfndseéflctlon was quoted as 0.1 pg/g of carbon
)

Limit of quantifggation: § @ N etails specified.

> A
@&@é@ < @

2 Keppe@ 1969. Modification of carbon disulphide evolution method for dithiocarbamate residues. J AOAC 52(1):162-
167.

3 Keppel, GE. 1971. Collaboration study of the determination of dithiocarbamate residues by a modified carbon disulphide
evolution method for dithiocarbamate residues. J AOAC 54(3):528-532.
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I RESULTS

1. Validity criteria: Not stated. @ @6
2. Analytical findings: S @\ @é@j
The analysis of the residue levels determined in the soil samples is presented@gTable 7.12.%1-4
S & .o
Table 7.1.2.1.1- 4: Effect of soil moisture content on t@% dissipation{\aﬁ%roplneb 2N \@ é\g
Recovel% residue (u& as CS: @@ ") @ &
Days after treatment Moisture & Moistur® ure & ©
20% of field capacity @%0% of fiel pac1ty 48@% o,f field c@auty @
0 4.62 A4 466 o7 1R o472, o
5 3.44 (25.5) 3.0H034.8N Qb 2\2.86189.4) O
10 2.35(49.1) A QYOI g & 1.99%59.3)
15 1.73(62.6) = s assds o |9 1208 . -
20 0.84 (81,8 .. 9 90.88 (81.1) Q 075 88D @
25 0.51 (89.0) N 03093.8 ) . Y 202894
30 0.27494.2) ¢ > Y« OBDLY o, | @ @BbL O
Half-life (days) & q L o & & ese,

Residue levels are a mean of triplicate @ples@l’arentheses denges % dl®atlox@)h&>@;€v d@@abl@l\l‘ﬁ@itﬂKO.l ng/g
as CS»). @ ©
& > v & 8 SN
Initial residues were 4.62, 466 an, 4 72 xpressed as CSQ in s mai@ained a@ 20, 50 and 80%
of field capacity, respectl\@y D@ctab%@‘es g& per51 ed for 25 t%@ 2

3. Degradation kmetlc@ @@ 9 @ %\ é& & \@
The degradation ot@opn&b foll@ed i3 ordeﬁm 3 Wi @mlf -lives ra@gmg from 6.5 to 7.3 days.
N @ @

0 CON(&JSI@JS %o
The degradation of@fopnféb in g9 fo owe Q@?t or kme@s <?"half lives determined were 7.3,
6.8 and 6\%@5 in soitg, mai 1ne ﬁe @’apacny, respectively. The rate of
degra 1ncrease 1th reasi mo1gture ten lues of 7.3 and 6.5 days at 20 and
80% field capacity fnqistu &resp@gavel S %

N < & o

This study, not p@fo withhEU s@s an %nnl@ at a fion-defined temperature, contains supportive
information gﬂ l@ener@ stu 9651 IS con@arablgg\fo that normally expected. However, it is not
used for derivin 01n smcéepor@g defails are somewhat lacking and reliability (i.e.
suitable ncluswn 1%.1sk as§pss m@é\ﬁ cannot beyc\gg arly demonstrated.

In genetal, valuable: orm&tion about n@serswtency of Propineb in soil can be drawn; a

reas%able range @Tso on@%veeixcan be given for Propineb, very well confirming the
dat%presented inT ?7$2 1;1\2 caftie - O
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. N
; S
Report: I 005:M-459460-01
Title: Persistence of mancozeb and propineb in different soﬂf@@ & @®
Report No: M-459460-01-1 @ I
Document No:  M-459460-01-1 2 O o P
Guidelines: not applicable ©) & \v\g\ > S
\e @ ¢ @ D
GLP/GEP: No ) o &
(@) N
@ & & R @é EN
Ve & & N
EXECUTIVE SUMMARY %0 \ o @ % 6\ %@ @@
The persistence of mancozeb and propineb i 1rb> varyj sokj\ﬁ@pes @%ﬂs st .~ ed ovgra period of 60 days
at 100% field capacity moisture level. As g purpsse of rey, wa@o 1den@7fy 1@0 o%m
active substance propineb, the details in related t anco dlscussed @Ihe
authors did not state any specific gu@ﬁehn s “that @re f@i we&Remdues o§ropm@b d Sipated
according to first order kinetics wit al ?Ffe ofé@ day%aHOWQ@er t@nci@ ion conditions

i in a4 : y\’
of soil samples were not stated in equat@letaﬂ\ @ X > @ @ \
¥ S @ S
L. MATERIAL AND METHQDS T @R

) @
Details of material and methods u§Qd aregnowd@ belowy D) %
9 T Q w
1. Test material S § & @“ * %, @@
Test item: S ¢§ w\g@ Propme@@o W’R é NS
Active substance@ N Q@opm& (no@A or [UPAC na%le or any other
S & )

Q" N R 1deﬁgﬁers S 01@ & @
Chemical statelehd d%crlptio{ﬁ: & \detal&spe iff @ %@

Source of te@ﬂen}@: ©) No de 1ed

X
Batch nur@y & No %ﬂlls s@mﬁe X
Purity: &Y @9 @ No detailgspecit \g \@7
Storaé& onditions: @ @ @

ggwdeta@ specified..

Water solubility: §§> & d@{ﬁls s c1ﬁed%

2. Soil: @
@ O ¢
Name / Clasificatfoh . ©
N (&

Source@mpling daé@ind s‘@ag
itions <&

i @ @Jes were collected from the places listed in table
@ lows
QSm@mples were ground in order to break the clods
@° § @ without any damage to the physical, chemical and biological
S %“ gf § characteristics and moisten to field capacity to encourage
@rowth of unwanted plants which were removed. Soils were
<§’ air dried and sieved (2 mm) prior to use.
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Table 7.1.2.1.1- 5: Properties of different types of soil used for persistence studies

. o
Soil . Soil | Sand | Silt | Clay | Organic F‘@ S
10 Soil type Place pH %) | (%) (%) matter @ CEC city @y
) (%) @ /o)r‘\
1 Clay B 6| 6 | 29 | 45 02607 | 1558 | 385
(Inceptisol) ' ) S %& >
Sandy clay © s N
2 (Inceptisol) ] 79 | 59 &y | 30 g@% 1428 \%)6.9 Q
Loamy sand S
3 (Afisol) ] 82 | 86 9 5 @Q 0.25
Sandy & N
4 loamsand I 8.6 ﬁ 24 1% @@).51 §
(Afisol) Q'? @xy 2
N9 % LS
3. Soil application S %@ 5}9 @j& b@’ (o

Propineb 70 WP (27.14 mg) was dlSSOlV@n \x@g{%\jr F&S ml a% a&)ed toyoil
application level was equivalent to 5 u CS&}nd a@ 1stu@ con of 20% fi

soil sample was divided into 20 g sub- gnp]%wvhlc@ere@@red ‘%95 ea @

N
4. Sampling Q @ @ ©©@
Sampling technique: Q@ Se ar@ze w@ge sa{gﬂes @‘on soil tal@l at %@h sampling
% i 1.

Sampling frequency: ZES @5, & 5 20@5 30, 40 %ﬁb 60 ys
Number of samples per site/ sm%ype @fri Tute s@aple Were ta%n foxgac § type.
Storage of samples: = N 9 Sm@am ios (20.gy w @a to in ion vessels (50 ml)
@Q N © §’ @ follopving treatment wer@ncub&ed Soils were

@ ® u{lted atfield cc1ty@01stu® by addition of water
©\ & t ( 1 N ml) @ @
Other 1nforma@) @J@ %© &) (b re V@S repL§d e@ery day by addition of water
y DN
"\@ o %@ % @;\’
5. Measiifements @Q § @7 . @ § X o

Temperature Q\ & é’ Qo deteﬁs spé&sified. Ry

Soil moisture ¢ AN @ v\g\ 00 0/fﬁ'@eld pacity.
pH: Q" O @@7 Ng etal ec1§ (on how measurements performed).

Organic carb@ @ ~ o No de‘%@s sp%i 1ed (on how measurements performed).

6. Chemi %analysm 2 P
N

\ 4

Guld&me/protoco§ @@ > pel @71

‘”\g

%
Ve,
%y
S &D"@

Method: N Qhe t, substance was converted to carbon disulfide,
@° &@ @@ tra&ed and quantified according to the standard method of
& 8 eppel (1971).
Pre-treatm@)f smﬁeszgj ~ &K)t required.
Condu ti é’ ©© §9 ot required.
Refere er&)}@ ©© The absorbance of the prepared sample transferred to 25 mL
<\a O~ @ % volumetric flask and made up to volume with ethanol was
Q© é@@ o @ measured at 435 nm.

4 Keppel, GE. 1971. Collaboration study of the determination of dithiocarbamate residues by a modified carbon disulphide
evolution method for dithiocarbamate residues. J AOAC 54(3):528-532.
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Recovery: No independent methodology recovery samples mentioned.
Mass balance from the soil samples was not monitored. @
Limit of detection: The limit of detection was quoted as 0.1 pg/g of carbo
disulfide in soil. S
Limit of quantification: No details specified. < &@ @Q
g N
3 o & @
% o\ Q, @ '24\9
11 RESULTS ©) @g é}’ \\ @@ @
1. Validity criteria: Not stated. « ¥ ©Q %@ § é\a &
2. Analytical findings: %@ Q& @ R @© @g}

The analysis of the residue levels determined in @ soil sampl‘%gs p;e@nted 1nQTal§z1L@7 1.2%.1- ﬁ@

(o
Initial residues were 4.84, 4.88, 4.80 and 4%%6 g@(ex %sed i%’ CS@ avel@ée 4, 8\pg/ 1Y soils
maintained at 100% of field capacity (97% 0 ﬁ.tecta res1®es per@éted‘or 3 @

oo ¢
Table 7.1.2.1.1- 6:  Persistence of P&Qplnelkresw@es in @er pei f so@a m§
Sampling interval @Q %gecove@ resilnes as%@: 1n&/g S(\g&/ @ %
(days) Clay()& Sarﬁy c;ay @ Lq@@y sg@ @ Saﬁ:ﬂy loam
0 488 v 43@ @ S a8y Q. 486
5 236 > | 240 @ s | O 238
10 L2028 & ot U Q76 |9 174
15 ~ 1 9 S o v« 1.10
20 N M6 9219 ge TS a6 o P 0.62
25 @ 0388 2 YS9 S 0.28
30 S O o % 0149 o & 0139 0.12
40 o) | BOL & | BBL . 7| & BBL BDL
50 © 4 - 9- & O - -
60 .9 ﬁ O -Y @ @ - :
BDL: b S detectable llré(%o 1 %g as o § & Q
@ N g\
3. Degradation km@cs % &
Residues of P plne@rsmﬁej@@d 38ddays to 97.5% dissipation was recorded after
30 days). Th@ issifiation propmeb 1 different s ls followed first order kinetics with half-live

values Var%ng from 5. 9 6% @ ] (m%ﬁy @ 10 field capacity moisture).

@
@N CLU@NS Q @

\
ThNegrada‘uon 0?1%09@ 1fferé@ soikfollowed first order kinetics. The half-lives determined
were in a range £59t (Q in @115 r@ﬂgﬂtamed at 100% of field capacity.

This study,é@ performed Q 1th E[(Z?J\gso Gnd running at a non-defined temperature, contains supportive
informatj Q&ﬁ ral @tq?’dy design is comparable to that normally expected. However, it is not
used fe@derl E%] ts since reporting details are somewhat lacking and reliability (i.e.
sulta for risk,assessment) cannot be clearly demonstrated.

In@era]@valua@é m@matlon about the non-persistency of Propineb in soil can be drawn; a
rea on%§ range of DTso of approx. 6 days can be given for Propineb, very well confirming the data

presented in Table 7.1.2.1.1- 2, earlier.
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Report:
;2012;M-459499-01 & D
Title: Persistence and degradation of propineb in different soils and moisture o §
regimes. S @® S
Report No: M-459499-01-1 ~N L9
Document No: M-459499-01-1 ISERNS !
Guidelines: - 2 RN
. © SN S
GLP/GEP: No o % el @
) Q
Q %@ S & &
EXECUTIVE SUMMARY > QO &

A study was undertaken under laboratory cond

iti to determin th (9 r51s ea degra%tiong%
propineb residues in two soils )@)llov&%g llczg at @5@ dlnt

treatment rates (10 and 25 ug/g) and at @Qwo ren oigture r@glmes eld %eapacﬁy and
eh é
nd

submergence). The authors did not state an@ spegt hat were fdlfowed, Persi jence of

ropineb was slightly increased with a higher ratg%f catlo emdue@pems d
Hsoﬂ than ﬁ soil irrespective apphgatlo pro b p& ue rs1§1;\yd up 1@¥21 to
60 days and 30 to 60 days at field capa fcit \015‘[11@ andgu m@n e%spegw ly, The haflife of
propineb ranged from 5.3 to 7.3 days T b%% m@@ T a% apphicatigy rate@ soil

whereas in - soil it ran‘@%d f%m 6. to 13 day, gl‘ he @gra@on ]@%—hfe\ f propineb
residues was quicker under fiel@d capasity mofiture than u erge e. eva&the incubation
conditions of soil samples w@? not stated @ade%la ¢ detat. @ Rz

L MATERIAL A]{%M ]QIO]@ § & @% e %@\ @X&
Details of material ar&neth@ sedare pr(Qlde%@low\ é W ©

S o &
1. Test material @ @
Test item: §y ©& &\Q ”\Techm,cal gra @e pr@n eb ghon rlabelled)
© N @wb ﬁo CAS no o A&name or any other

Active subs@e(S@ o © 1&%nt1ﬁe@é§pec@ d) © @

Chemlcal@tate ang@aescrlptlon@ Is sp@ﬁed@
SourceAf test item: ayer Indiaghtd. < \
Batcﬁ?inber . @© o\§ N@d‘etaﬂ @icﬁ%‘d o\©
Purity: Q\ & éﬁ 8@1%&, S
Storage condit@: % @ @o @ls Qlﬁe(b
Water solubi@ty: ©Q N*cta11§ec1

2. Soil: Q © @r da@}ee tabe below.

Name @ssiﬁcation@ § @72 m&f@ﬂ and - soil
Sourcépsampling dite and st age Slg ce s@ samples were collected from top 15 cm depth

condifions oy @ @ s with no history of propineb application. Soil
N N
(N m @s were air dried, ground using a mortar and sieved
@"® N Q@ (2 mm). The soil was moistened to field capacity for 8 to 10
ys before use to bring to uniformity and unwanted weed

® % edlings were removed. No further details specified.
Soil ty > @@ ©) § %: Sandy clay loam. -: sandy loam
Parti% sizes SN : Sand 53.6%, silt 16.1%, clay 30.3%.
@ @ Iy @ Sand 76.8%, silt 8.2%, clay 15.0%
pH: (1:2.5) 8.1 6.4
Orga@carbon content: M m g/kg
Other specifications: Moisture content (%) at field capacity: -: 36.5%.

. 250
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Cation exchange capacity (cmol/kg soil): -: 22.3 I .
B \&@ Qb
3. Study design and methods @@ @® S
Soil application @ S8
Technical grade propineb was ad%d to 1nd1v1d§ soi &)
samples at an application rate &%1ther 10 o&% pgle, fteé*”
mixing thoroug the soils Were made up@o eit ﬁeld@ @
capacity mo&ture or submg @Q under a.% m 1@ of to\ier
Sampling % Qf @g}
Sampling technique: igxz%@z ole sarnples 55011 @en a@%ach @%amp%@
Sampling frequency: 0, 3%, 14, 30%6@ 90 Hﬁ?ys &@J @6 \ "\9
Number of samples per site/soil type: Twosa We@ take gor e@ treaf@ient
Storage of samples: S&gl sa,n@fes & add cubatiQn vess @nl) @
g%llomng trég rne tVere | ne bal&@(te rature, whe§
D50 ?ampkg\ﬁ ere\ en &anl eth ey are
osed @hg as névspecitied). Seils W@ cithgy stored
ﬁeld capag ty mo@re orsubmetged cm “water layer.
Other information: @ @Los 01s wa@lac everysday by dditioh of de-
Q \ 1%sed wﬁ@r > o é
Measurements RN (RS @ AN )
Temperature .9 ©) @@0 detills specified . @ @ @
Soil moisture > % Soiksam Wﬁ@ ai talned a‘kﬁeld@amty or submerged
é\a ¢§ %@ under é water layery® &, o
pH: @ § @0 detayls s d%y n howhneastrements performed)
Organic carbon; é 0 etallg @m haw m rements performed)

Other measur s@b erv a ns G R@@Vf:ry&s m le To de terming the recovery of propineb
O «om thesoil éara ©§ oil S@nples (50 g) treated with 50
@ © and 4250 pggpropineb (equivalent to 1 and 25 ug/g) were

) v analysed jame y after treatment (1 hr).
5 & ey

Che ﬁ analysis
Gul(lllﬁfne/prot‘;c%\ & é\a &p N96% 1971&\
Method: @@ % @ %\ The @t substance-was converted to carbon disulfide,
SN @@’ tmg%ed afid qu%glved according to the standard method of
©@ S KN @ppeg 969, 1971)
Pre-treatment of sample@ ©\ @ @uar;@é
Cond@: % NN®) N& qui
Refereite item: o, R Q ion line of absorbance versus concentration of
% § @ . @ ar‘:§15ulphlde was prepared using the methodology of
N @ @\ QKe 2 and Weeren and Brennecke’.
Recovery: @° & Q@ independent methodology recovery samples mentioned.
%% § Ry ss balance from the soil samples was not monitored.
Limit of d cthgg S w, @The limit of detection of carbon disulphide in soil was found
& @) N to be 0.1 pg/g which is equivalent to 0.19 pg/g of propineb.
L1m1§qu%cat%n @© No details specified

. 1971. Collaboration study of the determination of dithiocarbamate residues by a modified carbon disulphide
evolutiorrmethod for dithiocarbamate residues. J AOAC 54:528-532.

7 Weeren, GD and Brennecke, R. 1996. Method for the determination of propineb residues in sample materials of plant and
animal origin. Pflanzenschutz Nachrihten Bayer Eng Edn, 49:239-290.

@
@pe§969 Modificatton of carbon disulphide evolution method for dithiocarbamate residues. ] AOAC 52:162-167.




|4 ] Page 41 of 144
sayer) Bayer CropScience 2014-06-26
R

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

I RESULTS

& &

1. Validity criteria: Not stated. ‘N >

@ @® @
2. Recovery information: @,@ A @
The analysis of the soil samples treated for recovery determination s gved recovery@vas S to
89.1%. o N @ §

A
& @ & S @ @

3. Analytical findings: ©Q @ S %o &

The analysis of the residue levels determined in the @1 samples igpresented in dable 792.1.07 anlh,

Table 7.1.2.1.1- 8 for the_ an ls respec‘uv@y ‘ @ ™

&
@ @ @}

Sps

AN
GRS &
Table 7.1.2.1.1-7:  Persistence of Propm(%h in N 1nﬂced@ app‘luatlofﬁ‘ate
and moisture @ o
st &y & o o~ O & &

@)

f\p Pgo?»mel&%ﬂue@tg/g)ﬁ%ﬁffel@lt ingervals S gu

Time interval (days) \J@ Flegkcapqg@ > S . %\ Sﬁlergg%ce
T@\fted @Tre@ at Q] %éfcapé@ty &ubl@frgence
Stpgs | 2sugeS | S LUTCT S5 25 pg/g
@ &4% @ S20740° A @03 <O | 2066
3 8.02 (1.4 205510.9) . 9" @91(L5) |9 20.52(0.7)
7 o | 301629 @ 9.59(53.8) @71 g%) 10.42 (49.6)
14 "~ 2.1973.0).] 685 (679) 2.60166.40° | 8.26 (60.0)
21 v 37 8ass4Y | O3 78B18) o 098 (317Y 4.49 (78.3)
30 @ | £0d?l P 035083, | QDas 913 1.24 (94.0)
60 RSN Ondo N n.d.
90 S D tad. @ LS ad & “ond n.d.
n.d.: not detectab@g 6@\&' %@) AN . 2 @Q © @
W LAY Y g @
Table @ 1.1- 8: ]@sist@e of opige%b in s@as influenced by application rate

@nd I@&istug\% ® ‘?;\ Q& %

@© % @ Ao s@%pmeb res1;@ (ng/g) at different intervals
Q ¢ S
Time interq&i ay%® @) G Fpld capyeity @ Submergence
A ©© \ﬁ’rea at ¢ Teeated at Field capacity Submergence
= W 1ple. & Bs ng/g 10 pg/g 25 nglg

0 < PR 826, 0 [ 2180 8.23 21.71
3, NS 18@9) ST 2174 (03) 8.18 (0.6) 21.64 (0.3)

oy Y |0 413300097 1297 (40.5) 4.82 (41.4) 13.38 (38.4)
14 O L b w1649 8.42 (61.4) 3.13 (61.9) 10.50 (51.7)
21 O O & *%7.815@.1) 6.23 (71.4) 2.16 (73.7) 7.78 (64.2)
30 & o O 80231973 0.93 (95.7) 0.68 (91.8) 2.02 (90.7)
60 7 @@ nd. 0.42 (98.1) nd. 1.19 (94.5)
) @%Q} § o n.d. n.d. n.d. n.d.

n. '\n%t de ble.

&




|4 ] Page 42 of 144
sayer) Bayer CropScience 2014-06-26
R

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

Initial levels determined in samples treated at a nominal levels of 10 and 25 pg/g ranged from 8.03 to
8.26 ug/g (average 8.16 pg/g, 82% nominal) and 8.03 to 8.26 pg/g (average 21.23 ug/g,@% S
nominal). Generally, propineb was more quickly degraded at lower treatment rates (except fox the

- soil incubated at field capacity) and at field capacity moisture leygl rather t under
submergence. Residue levels were detectable up to 21-60 at field capacity sture and 3€-60
submergence. The paper proposed that the lower persistence of propineb i soﬂ@om@d to

- soil maybe be due to higher soil pH (8.1 vs 6.4? however thespaper also ao&@wl@c@d thm;@

the lower persistence could also be due to the higher or matter an@r clay cont@t \ @ @
The paper made comparison to a previous paper on the degradation of propineg@in seiX(i.e. - é
and I, 2005%) and to other papers related to the @gradation ofggancozeb in @il. Q @@ @@}

4. Degradation kinetics: Q’?(@ Q} Q\ @ N \© %@ @@}
The determination coefficient (R?) values weke rnoan 0314 ﬁ“d thlw@s t bythe authors to
indicate that degradation followed first order@me OV@%]I hlveged@’om 83 t;)@ dayi at
field capacity moisture level and 6.7 to i@% a{@undq ubmergenge. The fate con@tant dcg@ere
higher at lower dose of application (10 /g). %en c@apareﬁ) higher rate of ap@ﬁ’catl n (25 ') in
both soils except in the treatment ‘fgﬁ ield @bac@ §3il. The
authors concluded that, in genera}§ wa‘S\found% foHQw tw@%ffe enit pha$es oﬁé@gradatlon
in all the treatments. The first phase of d§grad@on eve @dys gDinculfation dnd the second
phase seven days onwards. !C(?‘ adat\%’n ove@the d@apha @(0 7@ys) W L§ n over the 2™
phase (7-60 days) with half fives in the ra@ 4, %0 7.2 ays anfg 7. & 0. 7@ij res ectively at field
capacity moisture level anéh4.8 t637.6 34938 to 14.9 dagls respecti und@ ubmergence. The
half-lives of the degradaﬁbn ot%’ropineb werS | nd§ubg§ergenc&(6 7- @O days) compared to

field capacity moistu@ﬁ}@ d@?&t al@lypliéon ggtes é& &
N

S -9
CONCLUSIONS> NSRS Vo & &
The degradat @mel@n soi llow@n 0 %all f@t ord@egraﬁ%lon rate of 5.3 to 9.6 days at
field capamty ois IGWQL and 6.7t0 130 da nd ubm@enc&

This st not perfo U S and runnjng’at ﬁ%n d@ed temperature, contains supportive
information since t genemj udy desi S corpargble to t&&t normally expected. However, it is not
used for derivin, en%}poi 1nc>e%rep01§§ig detgils are somewhat lacking and reliability (i.e.
suitable for inclu&on ingH k agsessm ) carthot be clearly-d¢monstrated.

In general, vaipableG on @out @ nox§er51@‘ncy of Propineb in soil can be drawn; a
reasonable D5, of §ﬁpr Rofor and #gax 13 days under submerged conditions can be
given for Qgg)pmeb Very.§ell (@ﬂrm@% hg @ata pyro%e@énted in Table 7.1.2.1.1- 2, earlier.

2 R

8 ﬁ.K., - B.N. 2005. Persistence of mancozeb and propineb in different soils. Pestic Res J 17 : 94-
96.
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CA 7.1.2.1.2 Aerobic degradation of metabolites, breakdown and reaction product@o

Formation of the major degradates PTU and PU and their rates of degradation in soil under-a¢ obi§§
conditions in the laboratory were evaluated during the Annex I inclusion (campare EU graph
Annex B7) and were accepted by the European Commission (SANCO/S&E74/V1/97, 2Q03).

following studies included in the Baseline Dossier (P-009496-01) and regarded as relevant duii the
Annex [ inclusion and are still used in this Supplemental Dossier for the l?\\ﬁ ineb renew@ of a ovq{ﬂ

©) &
Report: I ;-1 02656-02; Amendéa: 1988 05@%
Title: Degradation of PTU (metabol@ of pIOplneQ@l soil) - Be@mour pes@de%c&
in soil - p1opylcncthloulCd/p&&pmcb Q &’ & &
Report No: RR8013/83 N @ ) \© & @
Document No: M-102886-02-1 “ & @6@3 %\ %@’ o\% §
Guidelines: -/- Q @ % @j& 4 § %
GLP/GEP: No 3 S S %© . S & &
RERNERY R 3
o > @ 6 S D é\g > f\\§
Report “@ N7 Afndsd 9951219
Title: Propineb - fite ¢ and ®havidur in $dil ®\ S @Q S w\?
Report No: A&M 033 © 2 ©© S &© ©@ ©@ S
Document No: M-IOZ@-OZ-\YN v @ &@ @Q S A
Guidelines: n.a. v, . § I & \@ & ©
GLP/GEP: Yeg, ) @@ @ v K s 9
O Y8
Report: 1993 M-105176-00° &
Title: § dd( anekJy cta{olism 8Qprop @;;z'o ul@@ (PU @n soil under aerobic
@) )ndltl&ss t N \ N
Report No: @© F3g4 © q&@j & §

DocumentNo: @ M- 12’6'517@)91—2 @ S S

N @
Guidelines: -1, deyidson 1 %pccn@d @’
o e s &

GLP
S & = S
@ & \ @ & @
For these old stu@es x@ k1§ cs e\@’ua‘u&% wer@perfo@aed which are described in the following.
Further, in O@er to @ll ‘.%ap §§ld to\mlrro %he p osed new pathway of Propineb degradation in
aerobic so%study a plen@ r datiday studies have been performed for all four major
degrada@i products E’ﬁ»pln IDTY TL?U an d*4-Methyl-imidazoline. They are submitted within

this Supplemental @swr for the\Prop efi@wal of approval, together with an updated kinetics
evaluation of the%degr@m&@ne‘u@ co erlng all respective relevant data (_
0]4) order t@ demgye  king QIC parameters suitable for modelling purpose and
env1r0nmenta&rlsk assess (a ﬁlmaﬁ@of the respective final data is given in Table 7.1.2- 1 and

Table 7.1. 2@ @

% R N)
& & &
egrgﬁtm@f P{Qplne 5=DIDT
Ju@ca‘u%@for 1n@i151o§nto the Supplemental Dossier for Propineb renewal of approval Annex I:

The ohte Propineb-DIDT was identified as a primary metabolite in the new arobic soil
s sty o N . 0 <scecdcs e s o

consideration in risk assessments. Therefore, the degradation rate was investigated.
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Report: I 20 14:M-484906-01 & | &
Title: [Propane-1-14C]Propineb-DIDT: Aerobic degradation in four soils N §
Report No: EnSa-14-1129 S @Q S
Document No: M-484906-01-1 @,Q & Q
Guidelines: OECD Test Guideline No. 307 @ L
Commission Regulation (EU) No 283/2013 in acc&%ance with R@ulaﬂ@l %@
(EC) No 1107/2009 & \\ N
US EPA OCSPP Test Guideline No. 835, 410V1at10ns n@@pec S
GLP/GEP: Yes S O Q @@
T \ @
& g o
9 o
EXECUTIVE SUMMARY 6\ \% 2§
The rate of degradation of [propane-1- 14C@0p1&8 DI@ @ a @mta ite of the fyngicide
Propineb, was determined under aerobic l%orqtc@ co%@lons the dark f@14 da@ @2 o@ld
54.2% of the maximum water holding c@écrth the OWl fou& ls % §
Table 7.1.2.1.2-1:  Test soils use@% stidy b§m§y
Soil Smi%) Te@uregbA)@ pH@ 0C [%]
U 0 7 Jsandyloam &Y [is8 17
UHF , Germany ¢ [SiltId@n 5.8 2.0
& | HNO ,Geﬁ‘{any Si@)amd"m\\y 9] 4.9 2.6
S | DD | Gepthany [Loam =, O [7.0 el
* pH values were derived@m aqw@s 0. %Gﬁ CaCluspns > @) LN °\\JQ
A study applicat ate of 139 Ng'/ 1 soﬂ@ry \@ht ] app@d based on a maximum single

Z§

of

field application
of Propineb-

(dry weight equivalen

organié¢ mpounds b pem@ile for o
s@re p@}esse@an

mt%v
le/
degradatio products in @1

TLC/rad@tectlon a
nd comb%gon/LS

Duplicate sample
At each samplj
acetonitrile/water”1/1
at 70 °C usicet

by LS
inch\w@ng accuratesnass

Mean material alance @55 99@%
83t

soil HF (range ifo
98.7% AR soilQ
The maximum
(DAT-

was itsignifi
Exfragtabl
to $1.79%CAR 1in soil

t as

@proxﬁhatel&SO%

D
contamma‘uoﬁe i@ the séne order of magmt@é
The test w perfor@ed 11$Stat1@yste S CO

unt 69 tra
s AX I—%

sidu&y dect

paregt-actite sub&ance P@pl Epof 15%5 g/ %nd a maximum occurrence
the aﬁgphed a §1mp];§g g a possible worst case soil

ting § Erlenmey

with rapsQfor t% 011
d a@% e&\ﬁ@ 0.2, 1 2& 9 and 14 days after treatment (DAT).

asks each containing 100 g soil

an uip n of carbon dioxide and volatile

\wa @)’(tract@i th@@ times at ambient temperature using
r@@r , tWO m1§w celerated extraction steps were performed
ter i@g ol/water 1/1 (v/v). The amounts of test item and

d f@ml y liquid scintillation counting (LSC) and by
VolaMes and non-extractable residues were determined
r&pectl 1tem identity was confirmed by HPLC-MS(/MS)

1n@10n or@co -chromatography with reference item.

Ql AX (range from 96.6 to 101.6% AR), 99.8% AR for
1 0‘$®AR) @ 0% AR for soil HN (range from 77.1 to 99.2% AR) and
from97.7@ 99.8% AR).
d carbon dioxide was 25.3, 22.4, 13.9 and 26.5% AR at study end
HM®and DD, respectively. Formation of volatile organic compounds (VOC)
0 §§ated by values of <0.1% AR at all sampling intervals for all soils.
sed from DAT-0 to DAT-14 from 77.3 to 11.1% AR in soil AX, from 73.6
, from 64.9 to 11.3% AR in soil HN and from 45.3 to 7.9% AR in soil

sis.

(r

Non-extractable residues (NER) increased to 63.2% AR at DAT-9 and slightly declined to 62.8% AR
until DAT-14 in soil AX. In soil HF, NER increased to 65.4% AR at DAT-9 and slightly declined to

64.2% AR until DAT-

14. In soil HN, the amount of NER increased to 55.4% AR at DAT-1 and
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remained almost constant until study end (DAT-14). In soil DD, NER increased to 65.0% AR at DAT-

9 and slightly declined to 64.0% AR until DAT-14. §

The amount of Propineb-DIDT in the soil extracts decreased very fast from 50.7% (soil AX)o 4%
(soil HF), 36.9% (soil HN) and 20.3% (soil DD) of AR to non-detectable am(@nts at DAT- @ @
soils, at DAT-5 in soil AX.

According to the lowest chi® error values and visual assessments the degra@‘uon of Pr 1ne @ T
followed double first order in parallel (DFOP) kmetlcs in three &‘%15 and ﬂr@ ord@@ muglg@
compartment kinetics (FOMC) in soil . \ o @
The maximum DTsy for Propineb-DIDT was 0.02 days% 5h), and rnax1rnu @b’ 90 @s 1. ys &
in the soils tested under standardized aerobic laborat‘{ conditions < °C in th@ark @§ @q}©
Table 7.1.2.1.2- 2: Degradation kinetics of P@neb DIDKn sonl@nder@er H&con@tlons@}

Best Fit °\ A5 ?DT')& C E“’@ ~ Visuﬁg
Kinetic Model! w\{dayséyg)) [dé@j @ [% J (Q%Asse@ent 2& .
DFOR ° "N 00109 [ J.09 4 1@8BI N §\@
DEOP . | 09848, [N 0.970 %337 ST & &
ADFOP > [Q90056] 08y O 1 OQ§7§ &
| ] S FOME 0.0183 | p1s P 1@3{ SIS
I'SFO: Single first order, FOMC: F 1r@)rder m\f@ com@men@{: OPbl%rst ord®m p d@l)

Soil

2 Visual assessment: + = good, o —ﬁ@deraté\- = p% @

f@
Besides the formation of c@bon (@))ﬂd % re gra t10 gduc@ere nnﬁ&? with the following
maximum occurrence: Pﬁ W1t D PTU with 14 AR at DAT-0.21 in
soil HN, and 4-meth 1ne$@ h 7 7% A DA"RI in &1 AX, s
It is concluded fro :@Pro it b DBD ts res) idues will be fast degraded in soil under
aerobic COHdlthI@ 1on gmﬁcant%moun%@of Ig@-extzctab@mdues and carbon dioxide

indicates a p §vbatl in the%atul«a{ carb cyclel\o s011
The short hal oil dembinéd witkkthe Koy ueS@ldlcate that Propineb-DIDT and

its major n@abohte TU d5 not@ve aggotengl to a mulate anq%each in soil.

I @ATERIAI@AND&ET(§%§ @ \5
%

1. Test Item§) & @ w\’ (&
) meTp
Test item: ropane-1- O ﬁ\;eb D
Sample ID; & @ @K @3@7 b Q?T

Specific Activity: @ mg)
Radiochgmical Purity; § % 1th rg@loactwlty detector)
Chemteal Purity: °s 99% (HP WwithelPV-detector, 280 nm)
& Ig @
RN

v
2. ™ Test Soils > @ @

Four soils W&l@ usg ~(see bleﬁigy 2. 1@ 3). The soils were taken from agricultural use areas

representingfdifferentige phlc%P 01;1& and different soil properties as required by the guidelines.

No plant protectj pro@@ts usedsfor the previous 5 years. The soils were sampled freshly from

the field§4quppg@horizoR of @o 20 cm) and sieved to a particle size of <2 mm. Soil collection and
o

handling wer @%dan@o ISO 10381-6.

& & T
&
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B. STUDY DESIGN :

| y & &
1. Experimental Conditions N

S)

The rate of degradation of [propane-1-'*C]Propineb-DIDT was determined er aerobiCQor
conditions in the dark for 14 days at 19.4 °C and 54.2% of the maximum wafbr holding c&gacit@@ the
following four soils: O o @
A study application rate of 139 ng /100 g soil dry weighp was appliei\\Based on a@ﬂxim"ﬂm single

. . %) ) \C @ @
field application rate of the parent active substance Propificb of 1575.gtha and a m, umQpteurrence &
of Propineb-DIDT of approximately 50% of the appkied amount, ifaplying a posgible \@St c $0i] ©
contamination to be in the same order of magnitude%@ Q& © @) @

o . o o & Ny
The test was performed in static systems conm@@ of Erlenmgyer fldsks each c @mmgﬂ 00_g%oil
(dry weight equivalents) and equipped with.traps f%«vthe @ect@} of &@bor@@omd{%&nd xolatile
organic compounds but permeable for oxygef® @ v @% 6@1 D o .
Duplicate samples were processed and alyze@(), 0.@% 1,495, 9,7andl4 day® aﬂ@a‘c@em
(DAT).At each sampling interval, the $bil wa‘&extr&}bed thrge téé;% at ambient temper t1§smg

5 exf@tio ps &re pefformed
(v/v)&The 1:$ test item and
g

acetonitrile/water 1/1 (v/v). Furthermogg, twosmicrow@ve-aceelera
scift} ati@cou (LS€) and by

at 70 °C using acetonitrile/water 1/ ]@v) an me@hol/@er 1
degradation products in soil extrs wer@determined by liqui

> -extfactabl®resi b': wete determined
AN

TLC/radiodetection analysis. Theamounts of &platil¢srand
by LSC and combustion/LS @‘espe%ﬁvely.@zest em ideéntity @as confirmeg by HPLC-MS(/MS)
. . U @ .
including accurate mass detexpiingtion an@ by io—chr%orjnatog@yo&@l refg%ence item.

o O o & N
2. Sampling S % § SN QO Y RS
Duplicate samples w@ﬂ proe&ed @%) anal}ged %@.Zl K 2, 5,& an%\\w dai&a ter treatment (DAT).

\y

RN R
@@@&\@@\0@@@@&@
& N\ & v S @ R
o SRS Kl
¥ S 0 O «F & D
¥ N 9 & o 9O
% 2 A v >
S & & & o &\
AL @\Q& @%\(@%\@
FUSS S
& & & & .~ S
VS LSS
o O ¢ .09 o O @
MR
= § g 2L
° & ¥
& 2 Q <
Q N &9
= %@O@’Q@@
o v o O
@%
&%%é@é\Q
o
AN
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Table 7.1.2.1.2- 3:

Physico-chemical properties of test soils

Parameter Results / Units @6
Soil Designation F I o
AXXa
Geographic Location
City I _ : 5
State North-Rhine h-Rhine ﬁrorth -Rhine ﬁ\lor{{\ﬁhme@
Westphalia estphalia g estphalia @@ Wesiphalia &
Country Germany 4 Germany O S)
GPS Coordinates
@
%
S @
Soil Taxonomic Classification (USDA) | loamy- Sy s@%y, d,
skeletal, °x, \nesw%yplc A
ixe @ Cam@ oll @
&Psemifigtive, X
O mee dysiaic § \@ 2
D Eutmdegt -8 S A
Textural Class (USDA) ss@t 109@? stan am &
Sand [50 um — 2 mm] & 3%, ol PPN
Silt Rum-50pum] © & |5 o W% $2
Clay [<2 pm] © ESEFLTSEES
pH (s0il/0.01 M CaCloel2) &) ¢]49 O &7 [380 «
pH (soilwater 1/1) &7 @ & |58, & o 9 g
S % 60 2
pH (saturated pas & N T« 6.0 =) §
i BN @
pH (soil/1 N KQUI/T) o\ 8 e 4.5r§ &) 5.6 §
Organic Carb@a &L @) @ 2%6% @% S @
Organic Matter ' v 4.5% < Gp2.9% N E
Cation E@ﬁange Capaqgfty m@%o g}é@@@ 7 & &{@w v
Water'Holding Capaci@® @% O N ©
maximum [g H:0 s@h00 gésoil D@sﬁ R > 4277 A\ 32.0 53.9
at 0.1 bar (pF 2.09 31.69@@) 14[.@6 31.7% 39.5%
Bulk Density @sturb@%[g/c@ < 1.@ o | wn 1.08 0.89
Microbial Bitinass [tg md b1a1\ N )
carbon p gs011 DW] @ %,Q . f@@ @
DAT-0§@( Q 9o V| 876 1411 3208
DAT-14 (BIO) @ s |1y O [ e4d 1211 2662
! %5organic matter = % 0@?0 %n X <@24 §
DAT: days afte@matment & % N
DW: dry wej 4 "N N
GPS: glob mt@ngs ©@
USDA: @ned %@es D@artme@of Agriculture
& @
© S S S
S @
& & R

&
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3. Analytical Procedures

At each sampling interval, the soil was extracted three times at ambient temperature @ng @6
acetonitrile/water 1/1 (v/v). Furthermore, two microwave-accelerated extraction steps were pesformedd’
at 70 °C using acetonitrile/water 1/1 (v/v) and methanol/water 1/1 (v/v). The Oéi@unts of test@tem
degradation products in soil extracts were determined by liquid scintillati ounting (L§€) an‘@by
TLC/radiodetection analysis. The amounts of volatiles and non-extractable residues @dete@mne

by LSC and combustion/LSC, respectively. Test item @%ﬁenﬁty was cmf ed by @(/ﬁ@)
including accurate mass determination and/or by co-chreg¥atography reference A @ @
The degradation kinetics of the test item was determme according$¢ FOCUS k@e‘ucs@% mg S
the software KinGUI2 with three different klne models: er@le first or@§” firéR ordeéd mu
compartment and double first order in parallel. 1 input data s wege theesidudl amounts folgr

in each replicate test system at each sampling i al. The initial rec@ery at DAT-0 was@cludd in

the parameter optimization procedure, but f optm@j goodpess @@ it, Val as® Q%owe”d@to be
estimated by the model. The best-fit krnetrc®10del@&as (gcte @ sis @f'the chi® scaled-error

criterion and on the basis of a visual asses%ent o@ e { ess@ the D@o and@ @ﬂues @ere
calculated from the resulting kinetic par{ﬁ@ er& N & §
& Q \

SELE T FE &
II. RESULTS AND DISC ION@’ ~ 6&’ ©© @Q @

Results indicated that the antr@pateds?ﬁnda@@%zed @robl@‘nglons V@@e @tar&d and that the
soils were microbially active ?@er th&dur%n of th@glaboiéatory& V- &

N < S @y N 2]
A.  DATA L © & & o N @ @x@
All calculations for ra@ﬂoactr@ (as@ of applied {iroac@lty % th four sor@ld the respective trap

attachment for V%ﬁs are Tkt d@Tab@ﬂl 2- 4\%@ Tabl 2- kt e conclusive overview
was presented in 74212 al@y. 7 @ @
AN ° & @% <
©© @\ & @ > N § %
¥ SO 9 & b & e
N % N @©
5 & & @ PSR
A \@ O o & O = ~
© Q
§ RN > & >
oo e &
@ O & .9 © O @
QO OO S & D
SRS ,@ & @
<) O @ %o
> @ &@\ O
@%
ST} gf § )
&@@ O © S ©@
@ @)
S Q
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Table 7.1.2.1.2- 4: Degradation of Propineb-DIDT in soil _ AXXa under aerobic

conditions (mean values and SD expressed as % AR) @ @@

Mean DAT (days) s S | @
Compound & @

SD 0 |o021| 1 2 £ 9 a4 P

M 507 | 313 |10.7 | 3.9 LOD | <LOL} <L@D
Test Item can % Q 2) 9

SD +£3.51£09 [ 307 |[£03 v N E X

Mean | 2.1 | 7.1 o 11859 149 | 74 0.9 @
2 T e [ Pl s

SD [ +0.0 [£02] 500 |60 |03 3010708 | o

7

Mean | 6.6 X% | 5.3 W < L@ <EOD | <PoD{?
PTU @ @ © B &

SD +£0.6 0.1 | £0.3 5% +0J PR \N S

M 185 2.6:9 < LOD | <DOD % LODG< LOD | < LOD
ROI 12 an | Mol e @I‘}a & g 2 o |27,

SD_ 200 p¥lleg” & & | O &

Mean 5.2 6.8 7.7 5. 30 k<LOD P<LAD
4-methyl-imidazoline ear&@ i@ $® @ S @0\9 o §

SDAY| £ | 0| o | £02 1+ 0.3@ Q

e Metn [4D3 [0 [91 (85 0] 978 § .0
Sum of Unid./Diff. Residues ' W 200 £ 0,00 io.@h@ i()@é &)5 FF0.4% "+ 02

T vear | 767 6 489 |90 3770716 | 100
Total Extractable Residue@ < ﬁ G & &) )
S§D  |@0.7 %02 |09 408 7| £05 |£04 |+03
2 MMeare’n.a <04 | 0.6 1 63 |253
Carbon Dioxide 3 S % 7 § Q N L 5@ QU ' )
s | © 200 keo1, [2019)£03 | =00
>0 ﬁ@éan/{.a. 0.1 SO <007 <61 [<01 |<o01

Volatile Organic€ompeunds * ©
: §@ (S 8D ] s | =00 0@ | 200 (P00 [:00 |00

Mean | 2255 | 324 A3 980 Nyssa 632|628

i D [303 /30445030 +0@ |126 |226 |+1

- \VCJOVG S @”M@ 993 9&\ 9@ 9 [933 [962 |98
EReovey” o7 & s &0.3, oo |a31 |s33 |s08

n.a.: not analyzet@@?f: d%&s after@atme&t@gD' %%avdard @mUM

! Minor degrad#@s are@med to su@f unl&éﬂtlﬁe diffus idues

2 Difference @ Mat alafge valu{gﬁue to @mdgng@‘rors a8Giell as clean up and chromatographic losses

)
Non-Extra@@)le %ﬁ@%ugi ®

3 Values takén from Mate@B Q @ @
ROI egion of Inte@-?st #12@3 Veq&ar @e pro%bly containing proportions of PDA
S FN Q S
e . @ & Q
@ O é@ ~ @
Yy O & 9
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Table 7.1.2.1.2- 5: Degradation of Propineb-DIDT in soil _under aerobic conditions
(mean values and SD expressed as % AR)

& &

Mean DAT (days ‘9
Compound (day9) - J@
SD 0o | 021 1 2 @gi’ 9 «f D
Mean |474 |274 |98 3.4 <LOD |<L@D |<toD
Test Item % () G
SD +0.5 |£09 |+@9 | £01 N N
o Mean |26 |76 | 143 18.1Q@ 171 Ja3o 9 12@ &@
SD | +01 [+004+04 |z slz09) & P
M 8.1 | 115 6.1 R < LoD & Lap?
PTU = @‘9 o’ L@D S % @%
SD +£02 | £00 [£05 b0 | oo S
Mean |22 $02 P<LQD | <loD {<LOB>| <LOD | <LOD
ROI 12 Q7. @ @%ﬁ > S 5 P N
SO |+0d |#¢F | & © o O &P &
o Mean _@ﬂ &5 406 O] 495 ] <LOD’ §?§D
4-methyl-imidazoline L @ & S A N %o
D 4%oo o3z Yol |20 7 o & ©
Mea&© Tl | 76 |82 (84 O s> 5 ©) 6.4
Sum of Unid./Diff. Residues ' D S < DR
DR | £0.0 lep01 15096871409 {o° cf=02" | 0.
q ~ 0, e w3 ST
§&an 2723 62605 46 0 2760 | 26 10.6
Total Extractable Residues ? G| 46 @ & O
SD ¢ L2 | 9 42007 & Jx02 |=zo1
2| Mean | @, 0.1 0.6 1 g sof129 | 224
Carbon Dioxide ? S % e ég ' @} RSN & ? N ' i
SD ¢ Oxop’|£09 fsor, | L |x01  |xo01
G g-/ )
Volatile Organic C@ounds M %@ @1 . @ <0.0° | <ol <0.1 <0.1
’ S o s 0.0 P00 |00 O £0.0 | =00
)
Mean'y| 27.0p°| 365 | 510 9 [ 62.1 654 | 642
Non—Extractab&esid@ 3 Q (S %@j & é§’9
i @ s sp. |03 1484 j900 O P £07 |05
£ < I
. s | Mean 9.2 8.9 9829 O85  |oss  [os8  [972
Ny
Total R 2 O <
otel Revery @, $3p 4 1080 [+ |28 . (Fo2  |nd 205|203

n.a.: not analyzed, D@ys afber treatient, S%Qtandggodevi@n
@é@m of ggptdenified / diffuse res@

! Minor degradates 460 sumpgey up t

N
2 Difference to M@erial Bélince vdlyies dueq% rm{@lg egro@as welf@s clean up and chromatographic losses

consid for this repott

ROI l%Region of lnter@#n)&%a v
N S

@

N

“o

Q 9

N
ery@lar z&@% prob@% containing proportions of PDA

3 Values takep from Material nce©\ @
4 Replic:@was accidently applied twic@i&th @‘I))lcati(mg solution. Therefore, only the results of replicate 1 were
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Table 7.1.2.1.2- 6: Degradation of Propineb-DIDT in soil _ under aerobic

conditions (mean values and SD expressed as % AR) @o @@
M DAT (d &
Compound can (days) @ @ S
SD 0 0.21 1 2 @@ 9 142
M 36.9 175 |53 1.2 <LOD | <L@D | <€D
Test Item can N Q‘. 2 9
SD |17 [£02 |04 |=0.1% S ¥
Y
U Mean | 2.3 73 Y149 |1 13.8 @@ 1 @ 6% &
SD |02 |xo0@ |+03 |93 |xo04x= 0@ ﬁ@
Mean | 11.8 . 68 R4 | <pD | <roD
FTu SD | +0.0 @3 L0 & 8 & @i&
. . é@, +. O @
M <LOB:| <16D BOD LoD < LD | <LOD | <ZOD
ROI 12 - & S g}’ 4 § g@ %’@ S )
SD \ D Q o 1O & S
- Mean | 60 \6 1Y 540 {6% Q@3 «) <LOD <§§f)
4-methyl-imidazoline éﬁ N % Q Q NN
SD A% 049° i&q £ 01 02304 | & | O
M@@ 62> 39 W51 9 3.@ 58" 2 G4y

Sum of Unid./Diff. Residues ' )

%y
03 c) 200 | +0P |03 P02 Froe”| 02
e [ 637 0 Wr By
e 63.7 5 gl 21. 4.3 10.4
Total Extractable Residues 2$ RN g & AS @
SR | 08 & 04 gp+1.85 ﬂ:l\l 9.7 | £04 |02
2 | MRan Epa <0 0 0 32 wul82 13.9
Carbon Dioxide 3 S Q% -2 § { é% % S ' )
g8D | O L9005 +00 £0D [£01 | +06

‘O
dean | 1@, §01 <0l <6 |%0.1 |<01 [<0.1
Volatile Organic @1 ounds ) V@

s PO S L |0 |00 J00. P00 200 |00
Meé% 343 |41 55.4§ 507 | 550|531 | 547

@
Non-Extractabfe Res@ues®* ©
i GRS £0.1. @o;@w.@ #8221 |16 |30

. 5, AMeandr98.0 O 97,6 9 |61 [799 756 |79.0
Tota Avery & & sp S 09 | &5 §&© t14 |27 |13 |+38
n.a.: not analyzed, % days&after tr@ﬁnem é% sta@rd de

! Minor degradatd&are s@ed 0} sum@ﬁmdeﬁhﬁed / @ffuse rgsigues

2 Difference t @Iaterl a anc@alues \(ﬁ% to {@dmg eftdrs as Well as clean up and chromatographic losses

3 Values t %:n from Material} alan@\ Q @ @é

S g

ROI 12 ion of lntere@#lZ) @ei p@ar z;@prob@é\lﬂy containing proportions of PDA
& & S .Y F &
¥ Q
. & & Q
@ O é@ ~ @
Yy O & 9
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Table 7.1.2.1.2- 7: Degradation of Propineb-DIDT in soil _ under aerobic conditions

(mean values and SD expressed as % AR) @ &
Mean | DAT (days) S | @
Compound & @
SD 0 |o021| 1 2 £ 9 a4 P
Mean | 20.3 |84 |24 LOD | <LOD | <LOLK} < LD
Test Item can = % = @) = 2) 9
SD |07 | =02 |+493 N N N
U Mean |3.6 |10.8 [90.0 23'4Q@ 173 [§7 O %@
SD |02 203202 |£63" |00 gr0ad 0 | O
Mean | 64 |68 33 [8 ¢f< L@ <koD | <Pop{%
PTU %& @ Q % @
SD +£0.2 (204 | £04 5% £ 0] PR \N S
Mean | 255 2.7.9 <1LOB | <LOD [S%cLODIS< LOD | < LOD
ROI 12 IR @L} & R B Sl -
SD_ 200305 le & & | © &
Mean, 4.1  [N$.3 [3$.5 4. 1® K<LOD P<L@D
4-methyl-imidazoline ear&@ g $© K% S @0\9 L) §
D] Qb +4 P +0l |00 gsolgl &7 ©
g2 Fer 63 (%o @@ 645 %5

Sum of Unid./Diff. Residues ' o
QD o] +03e)+ 02+ 0.6 +007 |3 (F00 =00

9 Mearr | 45.07] 3 379|880 [F54 071

Total Extractable Residue@ < ﬁ = & &) o
®D @11 |12 jpE0.7 04 7| £63 | £01 |01
2 %ea@g’n.a§ <04 [ 0755 | 18, §® QUTM 26.5
E U§ s, | © .@‘fzi +©0 J&o.o& 2019, £06 | £00
@.a. 014801 [<00O |<b1 |<01 |<o0.1

Volatile Organi@%mp%mds3 ﬁf g § > @ @
S L QO ¥p =00 0@ | 200 (P00 |00 |00

N
Y D 1\@@ 527 &&6 9.6 @1 0 ™ 636 |650 |64.0
NO“'EXtraﬁ’le%@ld“i’iﬂ@ g @mk\éfoa@ 9@ [+00 |x07 |x11

o N D M@ 97.87 9%5 9@ I8 [972 [961 | 979
0 cove

Eeovery® O & &6, 60. og |+03 |+11 |+12
n.a.: not analyzed@T da%gs after@?ﬁtm@nf@gD smﬁard iation

! Minor degradaf®eare sumnmed SUI% unidefiéitied / ditfuse @ldues
2 Difference to Materi lancedyvalues e to I&ndmg trors as @’ll as clean up and chromatographic losses
3 Values také@yfrom ter1al@§ancﬁ ©
ROI 12 (R@on of eres@@l) is <a\\%ry p Zone@obabl@ontammg proportions of PDA
@

B. @HOD y@IDA@ON & &

@
The LL.C method %%s or @a ev at1 A good selectivity and reproducibility demonstrated
the Switability for separ quan cat . The TLC limit of quantification (LOQ) for a single
peak in the conghined organl Xtr: a@fwas @% of applied radioactivity.

C. @A@% {ﬁRORé@EB DIDT

The m. & 50 fo@?r&@eb -DIDT was 0.02 days (0.5 h), and the maximum DToy was 1.1 days
in thessoils &ted@lde@% andardized aerobic laboratory conditions at 20 °C in the dark (see
Tabfe?.1280- 2.0

Bé&ides t@ formation o§arbon dioxide, three degradation products were identified with the following
maxm@ occurrence: PU with 23.4% AR at DAT-2 in soil DD, PTU with 14.7% AR at DAT-0.21 in
soil HN, and 4-Methyl-imidazoline with 7.7% AR at DAT-1 in soil AX. The proposed pathway of
degradation of Propineb-DIDT is shown in the following Figure 7.1.2.1.2- 1.

Carbon Dioxide 3

Q.
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Figure 7.1.2.1.2- 1: Proposed degradation pathway of Propineb-DIDT in soil

D
ineb-DIDT @
pEa, G

& RS

IIl. CON%?USI@NS Q

© s

It is conclude fI'OII@%IS tudy t ro f%b D ts re§iues, Will be fast degraded in soil under

aerobic coffditions. F 011@93'[1011 ag@ant ounts of n@p-extragtable residues and carbon dioxide
N

indicat part1c1pat1 aturallcarbon cycl Of soj

The short half-lives:d 5011 combined Wlt e d&germ ed 0 %&alues indicate that Propineb-DIDT and

its major metabol@’ U do noghave &poten to aggum late and leach in soil.

The summary of Gvaliion i compfed by (i i @m or [ 0 ¢, 2nd

the respectivgy esul@are gﬁ:dedmn the sum the degradation rates of Propineb and its major
degrada‘uc&products in s&il in thg labg@ory en i @ctlon CA7.1.2.

NN®) 2o
@2
@7 & Q\ @Q\

&
%o oy %@’ @ N
@@&@\ @Q&é\
@%
@&\%%é@@@f
O N 9
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kinetics from environmental fate %ﬁles on pesticides in

Report: I 20 14:M-486677-01

Title: Kinetic evaluation of acrobic degradation of propineb and its degradatio
products in aerobic soil according to Focus Kinetics @ S
Report No: EnSa-14-0472 @ & RS
Document No: M-486677-01-1 @\
Guidelines: FOCUS (2011): Generic guidance for estimating pgﬁ%stence an&@grad@lon 7y

EU r@ls‘[raﬁg} @Q

Version 1.0, 23 November 2011, 1ation not@emﬁed R

GLP/GEP: No o O f(%% QQ &
7
) R o & & © @

o & | O @
99) N . \
. TSN D &, <
EXECUTIVE SUMMARY S &2 A & S ”%

A kinetics evaluation of the relevant aerobic sml@grad@%n stQdies \@l

fungl@e @1 v
its degradation products in soil Propjfieb- D%?»T é% -Me ln&dazohn hasgbeen
OC<US 2

conducted according to FOCUS km@jﬁzs widanc
KinGUI2. The modelling endpomt@@f P@é%a
environmental exposure assessments.

In accordance with FOCUS (201@ the@AT @'%)/alu or P@me @ID &0
_ 2014) were correx Q- for\axﬁ’ detec@’d d@rada% pr

ﬁilg co ter Bre
1neb@§ﬁd 1@011 a%ragyo g&: %e used in

thus set to the

cts and the
total recovery values frongi\athe materl alane I t1a1 WQ(@@ {(0@ th@'@metabo ites, 4-Methyl-

imidazoline, PTU and PUayere s@ to
were set to 0.5 x LOD. The L% accou
5.1.2 (Table 10) of re

In agreement with propg@ed
setup in KinGUI kléﬁca

S sceibe the degraf@mlon @@Pro'neb DIDT

D) or below LOD

§values at the limit ¥ detex
@. AR©@he &ré%roc%@sed @ is shown in section

N
-Qv_ n pa@%ay éFagur;‘J 1.2.19- 1) ﬁ\compartment model was

and the formation and

degradation of its mollteNTQ&PU and 4- N@ﬁ“hyl 11T<Edaze he scheme is displayed in the

following fig

f@ @

Flgure 7z ek@i)l 2- 2 del @de r@atmn of Propineb-DIDT and
fo nd @Qgra m@abolltes in KinGUI2

S O y\ﬁ O
N \@
@Q%QQ@@%\%@@@
@ O ¢ .0 © .0 @
Q O © \\\®
¥ o K &
S\ L 4+ 9 @
o & @ S
> ‘2§@0@’Q@@
o @ﬂ&@\ O
@%
N Q
T & O
s &
@9@@%
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DIDT ) o
A0 —  Sink @ @

PTU A4MI @%

Secondly the degradation of Rgepineb;DIDT was d&¥crib w1t hasic odel while the

degradation of the remalmnégeomp{)unds s stl&desc@ed by‘SFO ignetlcs@
. © @Q N § <A

Results o @ o ©§ 6@} § « % §

The first system, i.¢ @F 0 k@%‘uc@r allgompautids, \ulted@l ovéﬂ re%%nable Chi? error values

ranging from 14@ 2@ 0 fo@the “Guitire path ﬁt@nd &3 I8 137 for Propineb-DIDT

(Table 7.1.2.1.2¢ O <

N @
The visual ass¢Ssme owexer 1ndétes rﬁﬁler pg& de 1pt10§f the %’i‘oplneb DIDT residue data by
the SFO modet and@piggests the %
representatf@n of the daga a Wh

stem v?/\”th DI@P g{?ﬂcs (%) Pr fHeb-DIDT degradation is a better
ﬁrs@ate cotstantgpf the@ OP model is seemingly relevant

to als@escrlbed t d fi X

propylene-urea Vala%for 1{5 -probabilj indi’e@ e

forma‘uo@@f 4@thyl@mdazohne propylene-thiourea and
uncerfginty for all four investigated data sets

(Table 7.1.2.1.2- & the corresponding second rate constant was

determined at h@

DFOP approagh has

iven by small t- bili
tl@cer‘[ﬁmty d thesplit factor “g” as well. The choice of the
itfhe’ effe€h on @ﬁts @t the @egradation products. Their Chi? error values
either impro¥e (e.g.
for 4-methy]-imidazolineTabl

'Erop ne—t@urea@nd propylene-urea) or deteriorate slightly (e.g.
@ 3%In e@eral also the data for the degradation products
were b@escribed by dsing Q) OP Kk

etle@or Q&pmeb -DIDT.

Two systems of kinetics were @lgua @At t al ﬁda‘u@QQQn@ @" escribed by SFO.
O
9

Q%

v S D
. @@&@\@Q&é\
¢ %@@é\ <

& o8
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Table 7.1.2.1.2- 8: Summary of the kinetic evaluation for Propineb-DIDT degradation in s@y @
(_ 2014)
o é”é? 3
. Kinetic Chi? 3 ual ils @
Soil model’ error-%?: Model parameters a$déssment* ri%ort@e .
‘T SFO DIDT: 137 K(DIDT):  5.78% & - o XN o
AXXa SFO  PTU: 773  k(PTUp,  1.525%%ks 0 N W2 &
SFO PU: 21.5 k(PU¥ 0.1060>@@k - é\g N .4.1@) @
SFO 4-MI:  5.40 k(4-MP): 0.27* %) § o ©&
system: 23.0 S f\"\a Q @Q &
DFOP  DIDT: 1.93 IDT 3# + < @
%Tb ): Q &
@(DIDT): 1. 308 & @
(DI];)T) 585&** 6\ RSN
SFO  PTU:  5.79%: @ S S 11812
SFO PU: 11.3 43%FS W, o
SFO  4-ML: @7 Hik + & @7 @
system: 87 Ao
& &

SFO DIDT: @12 f DT % 6(@«** 3
' SFO PTU@ &p )\ 2**,@ @H@@

SFO  PU&  J07 \k(PU% N)o74 N
M 291 & @ B $ &

SFO 0.396*** BN
@ystenty 21 o S & @ §> G
DFOP %\DIDT kT(DID**F) + ©
& k2(DIBT): %.27 ot 2 o
(QTDT) o 0643 Q%
SFO |§ SRV S 11422
@PU @867 o
@ FO ﬁ 8 k(4 @ 038683 & 4
@& emy\\ﬁ 11 L\ § —[@ & \@
& O ADID ID gk 0
I ©© § PTL@é .@ %%(PT@; 55Hns” +
@’SFO% P%/' \f@ k(g.g 0.104%kx + 11.43.1
Rz sgg I 937@ D:@ oz%*** +
N yste 14.2 < \
+

&@ ﬁ#opo . PDIDT: €1 DIDT): 1’984#
QO l@ & . i kzéam)%\lsls***

) 0.757%%%
@ @ é’f}%@, 6@\3 PTQ§ 1.450%** + 11432
Q@ @ FO

Sepvy: 01064+ +
N SFQYY

@ KA 0.3054% +
Syst en@% 8. @4@9
L > §
1SFO: ﬁgle first ord%ggFOP D\%bl first ord par %P
2for RIDT, PTU, PU,4-MI an ewh%yster@espeé’ﬁgely
3 kg degradation rate COnstagtyg = spli factorfdr DFOR model, alpha = FOMC parameter, beta = FOMC parameter
3 Visual assessment:+ = good, o =qmederat po
t-prop: ***<0.0 @*’« 01, *<0 ,#>o°§@ Q&
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Table 7.1.2.1.2- 8: (Continued) Summary of the kinetic evaluation for Propineb-DIDT @o @@
degradation in soil (NN - :
g ) S @
. Kinetic Chi? Model @jual etails
Soil model error-%?: parameters® a$éssment’  report section
T SFO DIDT: 378 K(DIDT): 11540 & - S X o
SFO PTU: 52.1 k(PTU):® 1.505%%* % o N o 2 é\a
SFO PU: 188 K(PU): o= 0.0839%%g> SO 1444
SFO 4-MI: 6.69  Kk(4-MD® 02774 + @ § %
system: 17.5 S &© N Q @Q &
DFOP DIDT: na.  kUDIDT): 2160 o &F O O
IDT):  1.560*%% 2 | o o @
(DIDT): @ss2xe @y )y L O
SFO PTU: 4925 K(RFD): %Qs.o%& - 11442
SFO PU: 18.17 k@PU): @7 0@y @ & o
SFO 4-MI: 730 . @My oot o v & o
system: < 7.4 > @ &% S X §
I'SFO: Single first order, DFOP: Double ﬁr@gder mg}ralleb\g @ é\a @ N S)
2for DIDT, PTU, PU, 4-MI and the whole §gtem réspectivefyn.a.; @avaﬂ@{’e N &
3 k = degradation rate constant, g = split factor for@i:OP mbdel, alpla = F\%MC pa @wter @ = C pargpeter
3 Visual assessment: + = good, o = modcrate, -E&poor @@9 @@ @ &© ©©> ©@
t-prop: ***<0.001, **<0.01, *<0.05,&50. 05 & @
@ CAIRN &
In combination with the fra n fofdthe de%ra dion p g@ucts@gf Propineb-DIDT
resulting from the DFOR a proac (c. f@ abl@“l 2, 4\2 9)cthe slow rate‘@ th OP model appears

to be the best choice for the ulagipn ofdalf-1fy 1 $ for @ropmgb _DIDTto  b&yised in pesticide fate
models for exposure@ssess@’en‘§ has 40 be c(j@ed t@}t in ke oébhe K%Xa soil and the DFOP

approach the sta valyes fortfje cofitpoun: b-D@YT were se@to a parameter fit resulted
from a solo D optimizati ﬁn of ﬁ’opli%b -DI dat@ond@%ed pior to the pathway fit. The
procedure wa&@ces& to &)me t(&» meal@agfu@sul%gr the @hwa%ﬁ
S
Table 7.1.24.2- 9: C parl %)0 forr@}lon i@yctlo@s for @ degradation products of
Q\ 1n@)ID two dlft@nt @tlc @edel for its degradation
. \; @ %rmﬁgon fradtion [-] Formation fraction [-]
Soil § Path @ N D QSFOsall) (DFOP and SFO)
_ AXKa PTG - & 0489 0.229
©®Q § @H ©\ . O Gwo7 0.107
@ PEU P! \ @ 1.0 1.0
DIDT Y 1‘"\@' D 0.189 0.210
2 DIDD 4 @ 0. 093 0.099
@ PRU — PY, 1.0
T oo P @ 0.215 0.243
. DIDTS 4 B@Q S 0.073 0.076
@ PTES Pl & 0.982 0.885
T @ \ ST —»*RIU @ 0.242 0.246
2, T e 4-MIQ 0.066 0.068
o S TUSPU 1.0 1.0
Q % &

Acc@iﬁng @%e @el@repon by 03'!v4. # 1. pl;(2!uy SI: 2014, the normalized DTS5y values for
deégradation’ product propineb-DIDT were derived from the second, slow rate constant of double first
order yyparallel fits and account for 0.5 days (geometric mean). Individual values are listed in the
following table.
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Table 7.1.2.1.2- 9a: Summary of the DTs values for propineb-DIDT degradation in soil

Soil Moisture [Y%o MWHC]  Corr. factor [-]  DTso[days]  DTsorer [da§S]
54.2 1 0.5 0.5 W
(©3
54 1 o@§ @f? QQ
54.2 1 0.5 0.5 &
54.2 Al 205 N 057 5%
Geofgetric mean @& 0.5 < S @
A Median ) 05 @ 5 A O
@ S Q DS
************* Q @f @ & © &@
> "\@ @ ©\® 2 @@
° % ° %
Degradation of PTU é @@ v\?@ N b@;& @Q « ™

using two soils by an old not rather detdiled réported study 98 high was any

longer regarded sufficient for the Su uggz') meﬁ@ Dc@u’er fo rop%@ rer@val of4ppr AnnéX 1.

QY X
Therefore, its degradation rate was, investigatedNin a néw “&PTU gra@on y pgry@f%rmed on
four soils by _201&1 @ditio urﬂ@eval ed ddth (cofpare Fable 75.2.1.2- 4 to

Table 7.1.2.1.2- 7) were rece witi%i the new P@met&@[Dbic soil de@adat%\ﬂ study by '
a

2014. The over@ummary ofevaludtion i c%)m ited by the report of d
m.@he fo&wi@abmge gg respé%‘\lve é@llts.\v\é
SN S N O

L SIS
The degradation of major metabolite PT@WS Q@’ev&ei ogasi of a ?k exp@ime@ da‘@%et

S ¥ .0 O
Table 7.1.2.1.2- 10; &(inet“fﬁv{giio@or d@éad ion of §U ol I 1955
S e
Soil ifietic , “Chi> N« Modekphramgpers? <& Visual
@© del &err@g @} i @ & § assessment’
Soil 1 S SO 7 k034 O & o T
o FOMC 165  Nalphf 469, fta:3250" 2 0
N PROP (&79.25&0 k1: 0.3433 1%, k2:001094, & 1.0 +
Soil 2 C@FQ ) 7120 kI8 T | © +
QFOMC  d95  Gipha: 33967, Beta :18550% +
& DEOP Qg 48« k1: Q4138+ R2: 04866™*, g: 0.001* +

'SFO: Single first order. AC: Eist ord@%ulti Sompartpient, D@?: Double first order in parallel

2k = degradate qoystant, split<factor fb% Opgodel, Ipha = FOMC parameter, beta = FOMC parameter

3 Visual assessment: + = g00 = ate, - 001 @

t-prop: **’%.001, **<040é;)*<0.(é .05 @ bQ,ld@ttersg%cate the model of choice

8 N

In Table 7.1.2.1.2- @he ]%F 50 f@?TU@grad@%n received in soil are summarized. All DTso values
were. derived from%FO«ﬁs an&t eir @r‘res@ding rate constants. The summary shows that PTU is
very short livi%x in aerobig Soil and dg&ades with a geometric half-life of 0.2 days, only. A
dependence of the Y5 onsdil p@%erties as not revealed. In general, the newer studies resulted in
shorter hal@e Sthan older st by 1988, and substantiated the very fast
degradatigh of PQU in spil. L@er DT5y values may be an effect of the moisture content as in older
studiess@ypica g’ the opti moisture was not adjusted. However, the information on the soil
mois@ content u y 1988, is not available and therefore a moisture normalisation

to@ting@ that h@’)otl@s is not possible.

&
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Table 7.1.2.1.2- 11: Summary of the DTs for PTU degradation in soil

Soil Stud Kinetic DT50 &
ﬁ F 1 S
— R R Y

_ @ : &

I I S0 05

| —% JEOTTTOST o (2
2012 STSFO 1004 oY
42014 Q SFO @ 0457 &
Q) %, <
I >0 AT SFO QT 0 O &
: @
&

D %\)] f& FO @ 3. %
\9)

% (g@j\” @\) Q@Geom@ric ean @2 @?} @&°
RN N > ) ]@mn 0.3
o O @%\& S maxs A
PTU i I 9 % . '% =
is formed from Propineb-DIDT afigt’ Prépineb. “Fhe fRed from
pathway fits in the case of Propn%—D@T or by simple me ortional cdleulation in the case

of Propineb (c.f. section 5.14%r sec’ﬁ@n 4.1%f ¢ 2014) and are
-thjotivea %)m Propineb-DITD and

summarized in Table 7.1.2. LZ $n of ropyl@
Propineb accounts on avel@}ge for 32 resp tlvely @ N %
% @ <
Table 7.1.2.1.2- 12: Egrmat@%fra@ons (%) for fo&@atlof PQJéU fr(m@bgradatlon of
/@opm@ J@T an@Pro@ @

ed

Soil RENNERN f‘aﬂ&a X @ EN P@%ﬁ ff
1 AR DIDT & PTU @ 229 7 & PPB> PTU 0.472
W ODIDTS PTH N © 04Y o PEB—PTU 0.440
DIDT - PYU & 0843 g, @PB— PTU 0.470
? O DIDT &PTU f($0.24g@ o PPB - PTU 0.656

A
N Méan s 0232 & 0.510
NY N N
@@Q @ §J @@% \%@’ ©© @@
Q2 O g Q ,.QO @

Report:% ;2012;M-426863-01
Title @’ _ Begradation ofd14C C&Qﬁ%&% in four soils under acrobic conditions at

@\20 centigrade degrées in tHo dark
RegortNo: =" SIED25620 o \
Document No MU26863201-
Guldellnes QE %Testc@eudeh &No 307 Commission Regulation (EU) No 283/2013 in

acc@nce%1th Regulation (EC) No 1107/2009; deviations not specified
GLP/GIQ§ Yo s Q
@V

EX@UT}(,@@E SUfﬁMg%
The zx@ this study was to investigate the degradation of [5-"*C]BCS-AA66386 (= ['*C]PTU) and to

follo formation and disappearance of metabolites in four soils under aerobic conditions at 20°C
in the dark. The study was performed with BCS-AA66386 over a period of 14 days.
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The average soil moisture content was maintained at 55% of the maximum water holding capacity
(MWHC) over the entire period of the study. The biomass of each soil was determined at the sta@ﬁd S
15 days after treatment. No significant difference was observed during the incubation period. @§
The application rate of [5-'*C]PTU was 45.78 ug (0.16 MBq) per vessel (10@g dry welgh@ so®
which was equivalent to 0.46 mg BCS-AA66386 /kg at a soil density of 1 g/cgband 10 cm «Lepth Q

The mass balance was between 90.0 and 99.7% of applied radioactivity (AR) for §s011@at al
sampling intervals. The amount of extractable radioactivity decreased ifws0il AX from 84 9%0f
directly after application to 9.6% of AR at the end of @, study (da ) In soil @% Namoungof
extractable radioactivity decreased from 83.9 to 11.8% of AR, in DD from 8.4 to§7 1n<§
soil WW from 73.3 to 12.2% of AR. The cold extra@fon procedurg was quite e 1ent SQlrea s1n
accelerated extraction revealed values always belpw)5% AR, except forgne ipterval m 5011 (5 Q

of AR, day 3) and one interval in soil DD (5.9%%3p AR, day 1}, . @

The amount of non-extracted (bound) residues increasgd in§9il A}Q}ro {4 49 §AR€\}’ thestart of
the study to maximum 51.3% of AR after 7 days d @éam@%hg}@ th ter @y s011 HH fr 14. 2%
(day 0) to approx. 41.5% of AR after 10 14 dgys, in@oil DWfrom 8.3%(day (@to 5@

after 10 days decreasing thereafter, and jfrsoil WW frQn iy 24. &% (da Qé) to 5@ % @AR aft

The formation of CO; increased steadilgto &mmun@%alue&of 366% o ﬁ f AR

in soil HH, 37.6% of AR in soil D]@Qnd % (@SAR T@soﬂ @WV gé a @gan% volatiles
was below 0.1% of AR in all soils§uring @é complete s?ﬁidy NS

One major metabolite was foun they extraeps of alt fousoils s@ow -O mal &currence of
64.6% of AR in soil AX (1 day}67. k%ofA ns @day 36.8% o AR@q so@DD (day 2) and
66.8% of AR in soil WW (day 0.125). I @lde&lﬁed as 5-14 U(\@ BC%AAU 7

In conclusion, [“C]PTU_&&s de@aded@?pldl n al] four sQils andﬁlas @ de able at all one day
after treatment. The DTs for g§gradation no;@ ul ed Hov%ver s than 50% AR was

contributed to the tes@% e ﬁm} san@lmg in aL\ﬁhree h@rs a appg&atlon

L MATER§ @D %E%HGDS

AN R
1. Test@n K@j o @@ ©§ @

14 y\” _ Ko
it e § o 5
Specific’Activity:,. @ . Q52 M q/mg» Qo % ©

Radiochemical P@f' I 10@ S «v;\ & QS
Chemical Puritéz@ AN 1@
D

2. Tes@ls S @ \"\@ © @ v
Four 501ls§yere used (s@ Ta?é% 7. HR% 2- @% e soils were taken from agricultural use areas

represe@g different @ogra@lcal &ﬁgm @d drfferent soil properties as required by the guidelines.
No plant protectlom@sodu wer@lsed the prévious 5 years. The soils were sampled freshly from
the%é%ids (upper hotizonQf 0 Q 0 cng) and Steved to a particle size of <2 mm. Soil collection and
handling were @accord{%@c

e 0TS0 19381-6,
N AN
@ O é@ S @




B
Bayer CropScience
R

Document MCA: Section 7 Fate and behaviour in the environment

Propineb

Page 61 of 144
2014-06-26

Table 7.1.2.1.2- 13:

Physico-chemical properties of test soils

Parameter Results/Units Results/Units Results/Units Results/Units @g/
N
i (HH) @ | (WW) L
Texture Class " Loamy sand Silt Loam Loam Sandy £oam O 2
Soil Taxonomic San(.iy, mllxed, Loamy, npxed® que—lo?ré%&efi, Loa‘l.a\y, mp{@ v
Classification " mesic typic mesic typic V active, tr ypic m@m typrg, @
Cambudolls Argudalfs Eutrudefd @gudal@ My
Sand V 77 % 19% &5 37 % > 57 % o
4 D) @ D ¢
Silt 17 % 64 % % 36 ‘@ N & 2% (@) @
Clay V) 6% 17 % 7% o2 Q1 o o
H (water 6.3 6.6 RN SRS
pH (water) R ST IS
pH (saturated paste) | 6.5 6§§ @ N 4 & @ .6
pH (0.01 M CaCl) | 6.1 6. %, ©) 7.@@ & Q534 <\ o
pH (1 N KCl) 5.9 Doy ¥ D |7 N o |50 & ¢
Organic Matter ? 3.3 % <1 2.8% SO 8 Yoo O 5,39 S
Organic Carbon 1.9 % D 15% o 2 5090 v, aghlowy O
Cation Exchange Q ISR & S §f
Capacity 9.6 meq/ 10(}%% %1.1 med/100%g Q@me@o g@@ 1 me%@o g
Maximum Water 479gH,0ad © | 55608 Hged ﬁ&l H,0 @ 3@6.5 g thO ad
Holding Capacity | 100 106 D .Y 009bw SP100% DW
Water Holding e &V . 2 S
. d
Capacity 9 LS Q@ @% v @ °\@ 9
at 0.33 bar (pF 2.5) | 145% 2) ﬁ% & B49% O J71%
at 0.1 bar (pF 2.0) | 215 %) ¢ 90 O 458% OF 28.5 %
Bulk Density N s | 4B ) ,
Cisbody Q] 124 - L & L.14gjem S @1%}0 g L | 115 gem
D according to USHA clas@ificatidn, = %o N % 9 N Y
2 % organic n@@ér = %drganic &rbonq&l 724 @\ &\ @ § ~z§
S o~ .~ PG @b o @
. 3 ?7\7
B10mas§ ountreated samplefgﬁ@ C% g]so@ v @ >
Date 6f3ampling g%%s af@k application SoiftAX SeibHH Seil DD Soil WW
01/08/2011 | S0 s ST 4578 3889.9 5202 3279
TR ENEE o 489 45 3461 439.3 280.6
> & & oD & o
Yo &
B. STUDY DESIGN ¢~ Qo 0O o4
O QS S D
1. Experimental C@dm@ %?Q 6@@ @

The ra@bf degradatfén o@%diolelle@PTU\K\(BCS-AA%%@ was determined under aerobic
laboratory conditiom@\ in the dar@for %dayssg 20 °C and 55% of the maximum water holding
<

cap@y in the foll%ing@u%r sails:

The applicatior@ate of
ofsoil), whichkwas equival
wasyperfo

depth. The

O

S

C]@S-A@%%QQ@S 45.78 ug (0.16 MBq) per vessel (100 g dry weight
to 046 mg@CS-AA66386 /kg at a soil density of 1 g/cm*® and 10 cm
d in static @stems consisting of Erlenmeyer flasks each containing 100 g

soil (dry wkeight @uiva@m) a@wquiped with traps for the collection of carbon dioxide and volatile
organip@ds but per%@ le for oxygen.
BN

O
2.5 Saghipling
Dupli
(DAT):

S
TS
c@ samples were processed and analyzed 0, 0.125, 1, 2, 3, 7, 10 and 14 days after treatment




Page 62 of 144

B
Bayer CropScience 2014-06-26
R

Document MCA: Section 7 Fate and behaviour in the environment

Propineb

3. Analytical Procedures D
Duplicate samples were processed and analyzed 0, 0.125, 1, 2, 3, 7, 10 and 14 days after tpéatmenty
(DAT). At each sampling interval, the soil was extracted three times at a nt temperat@re usg
acetonitrile/water 1/1 (v/v). Furthermore, an microwave-accelerated extractiQq step was p&formé@b at
65-70 °C using acetonitrile/water 1/1 (v/v) for 10 minutes. The amounts %test item a t10

products in soil extracts were determined by liquid scintillation, tounting @ ),
HPLC/radiodetection analysis. The amounts of Volatlle&$ non- extra@ble re51due erey »\ terrn @
by LSC and combustion/LSC, respectively. Metabolite identifigdtion was @erfo %aco-
chromatography. The degradation rates were not eva@ted by kinetic models du@é Verﬁast o@erv

degradation. @)

F 5 S FCICI
1I. RESULTS AND DISCUSSION c& @ N \:g,\ %@J 6 N %y
Results indicated that the anticipated standardlze@Lgaer co i ns@;@ére n@inta&cd a hat &thve
soils were microbially active over the du@%bn @£ e lazg S @

SN @ & & \ é\g L
A.  DATA @ S P O WO s SRS
> & O &

All calculations for radioactivity %@,@A of@phed\radloﬁﬁlv mn th@ur (ﬁ re@%ctive trap
attachment for volatiles are 11sted jﬁ: 7.1.251.2- é@to T 7.191. 2@} (CIERAN
@’

Q
o
Table 7.1.2.1.2- 14: Cha@terlszﬁlon“@the §xtracta%le r&@oacti@@lty 1@5011 A¥in % AR
T

\“j 7
Sampling interval [dagf of@ @25 1 de 2] 3¢ 10 14
) S f S " §
Test ifem & o |2 F2 [T1as0] md | mr [sed fand | ond | ond
@ @61@@ 1Y | 8d. Lond [Ond. $nd. | nd | nd
Mean § > 5o [ sa29 Qnd D ngl nd | nd | nd

@ o
14 &@P 947 & 6105 683 § 5v4 | 258 | 168 | 73
[7CIBES é@m Vo .7K 64%% @ 9 (@509 | 236 | 163 | 8.0
Mean, © P ooy | ws @646@ 60.701 511 | 247 | 165 | 77

@ not detected@@,at tm@ro 1n@lct10n with Vl s011 Mfatrix upYe 30 minutes is quite reasonable.

Table 7.1.2.1.2- 15 \Chﬁ%acte@atlo&@f th%jextraéable r%iloactlwty in soil HH in % AR

Sampling werval@ys]f§ &* @ 0.12§ (}@j@ 2 3 7 10 14
S S| m3 |
Test it @ 53, 145 .d. n.d. n.d. n.d. n.d. n.d.
© le% § QS%Q @?)0.0 @n.d. n.d. n.d. n.d. n.d. n.d.
Medh> N y 148 | nd. | nd | nd | nd | nd | nd
N % o
BReBCS.AA L T927 26 1| 658 | 593 | 503 | 342 | 225 | 86
¢ ($ < @ @@ig 69.6 63.7 47.1 35.8 22.7 11.1
Mean @ e @ @%1 D604 | 677 | 615 | 487 | 350 | 226 | 99
*: af

n.d. @ete&g RS @e zero%terac@n with viable soil matrix up to 30 minutes is quite reasonable.

q éﬂ ©§9 Q
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Table 7.1.2.1.2- 16: Characterisation of the extractable radioactivity in soil DD in % AR

1.0
Sampling interval [days] 0* 0.125 1 2 3 7 10 1@5/ @@
. 59.0 182 | nd | nd | nd | &d | nd [pRd
Test item 681 | 268 | nd | nd | nd [Sid | nd 4 naSP
U B
Mean 63.6 22.5 n.d. n.d. ndg | nd. ndd | @t &

[CBCS-AA 17927 (PU) 19.7 56.2 sgé@ 586 | 4647 193 [ 96 | @d 4

7.8 51.2 551 | 48.5 | 24.0 &76 ndod @
)
Mean 13.8 53.7 séso 56.8 Q404 216@ 8@ v &
n.d. not detected; *: at time zero interaction with V1ab®01l matrix up QYO minutes is @% reas@ble Q N
S Ve & & v
RN
Table 7.1.2.1.2-17:  Characterisation of the ex raggble r@ioac‘ﬁylty ipsoil @W in% AR§
& A °
. " ) "\ N @
Sampling interval [days] 0 Q%@.IZ@SU& 1@79 ((2%@’ & o %10@ 14 o«
. 36.2% Y nd, S.d. n.d. n.d. q n.d, n.ds n
Test item 465 | . . %.d. ©n d. f\%n ds, n,\d\i\’ ®d. )
N @
Mean @5 “Sn.d. D n.@ @ {& @ﬁd. Un.d.
< 33.6 @ 66"& 616 @%.7 32,8 1572209 108
14
[MCIBCS-AAIT7927 (PU) Q 242, 264.8 %9 9, 57510 35407 219 & 9.1
Mean 0| 289 @’6 8 ab 632Y" 58@ 509 | a4l %@1 9 | 100
n.d. not detected; *: at tigg€ zero interact (with ilable soil matrn&ﬁﬁo 30 %ﬁnute%s quite reasonable.
Q N @ & &
B. METHOD VAI%[%)A%ON © S
The total recovery of, app§ ragf@actlvgf ran et‘@ n 9&0 % AR nd 99.7 % AR for all

soils during the $ ete study. 1al anc@ ho for a sarnp g intervals demonstrate

that no significa d@pate@ m%be fl ks or was 10 ring$proc
The analytical Iiits were ob%alned%from ples § ad10act1v1ty Typical blanks
contained 15 dpm/ S@@ﬁple \éﬂ@m @cay&per mj e) S S
\ (o

C. %RADAT TU S @
A %@ g o e x, i

ue to the very fi deﬁ tion a k1 e a ays1 was &@J to be performed within the report.
However, DTso w how o bedess th% h@&s

&5 &

L. CON@LUS \ S
[*C]BCS- A66386 (PT§ §a @pld? @ 0 analysis, the amounts of [*C]PTU were
between and 59. 5@/ A after application BCS-AA66386 was not detectable in any of
the soilsgalready. o

&
OQ%IS study it &conc@d Q@PTas n@otentlal for accumulation in the environment. The
results are included in th@su (@the d&@adatlon rates of Propineb and its major degradation
products in so&@ﬁ th%labor r%y %i@n in s&@tion CA 7.1.2.

@

@

In Table 71\ 212511 DTé&efor PFU degradation received in various soils and studies soil are
summag DTs, luesgvere derived from SFO fits and their corresponding rate constants. The
summm;y sh tha@TU@ery short living in aerobic soil and degrades with a geometric half-life of
0. &@ S, o ] @

sk sk sk sk sk sk sk skoskoskok skosk

&
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According to the modelling report by _2014, the normalized DTso values for
degradation product PTU are short with a geometric mean value of 0.2 days (c.f. table below). @ &

<
N
Table 7.1.2.1.2- 17a: Summary of the DTs values for PTU degradation in ((@il @Q S
. Moisture Corr. 00 DTso D Tsorer
Soil Study [%MWHC] _factory:] _[days] L L%@s] &
4.2 1% 0.1 oQ. X
55 S 0@ 57006 A
542 & 1 5 R 0©® é}
i
54. 0.5
sg@ 1L O% oy o.@§

55 1 © @3 oo&
G Q n.a S0 A 28D
& Gra. g ¥ @’3 78 3.7
@ oy \Geogm@n S 7 WY % 02

9 9 ian O S
@ N S MQimund < S @&& 37
n.a.: not applicable %, « § N &V o\@ & .
o\@ ) @Q****ﬂg****@% § @ @y\]
@ R
Degradation of PUx. @ © O ¥ \© é% N \@

S SIS i

A NS .
Propylene-urea wassidentified as@de rad atlongro of P@p1nq£ by
2014, and g (19&%) It is pro&%ed t& a p&l grad@ﬁon product of PTU. This is

a
confirmed by 012, gere E&@\’ms ment &adatlon product of PTU degradation

in aerobic soil. Rat®of dééfrada@j)n stud e@tvaﬂi gfe from _

2008a, 2Q08b) (for st ﬁy sumptnarieséae 1993). Furthermore, PU
was aléQ~detected i Q y by 2014, where the degradation of

Propineb-DIDT w@ﬂves&}lted@ é KN
The degradatlon@§ abol%ge@PU is @aluated on base of a large experimental
data set for th@uppl nt 0551@ ]@pme@nev& of approval Annex I.

St

The evalu tﬁl of PU c@ra v s f]
contami@ the earhe 10n

metabo 4-Methy. mldaz PTU

by 2014, was
2014) already. Initial values for the
U@ere set to zero. First values at the limit of detection
(LOBy, or below LOD w et t 5 he LOD accounted for 1.0 % AR. The pre-processed
data‘ts shown in section 1.2 (@ble 10 @01’ réport, and the proposed degradation pathway indicated by
Figure 7.1.2.1.2%?2 was used The @tm@a‘ca for PU were in Table 7.1.2.1.2- 8 and Table 7.1.2.1.2-

9, already. $ % %y

As well QT ev@atm@gf Pg&degrﬁatlon values from study by _ 2012, was

contaimé in tarh r PT ction (see 2014) already. Initial values for the
meta %htes @Meﬂélmlﬁgzohne PTU and PU were set to zero. First values at the limit of detection

) or bgfow 1'OD v@e set to 0.5 x LOD. The LOD accounted for 1.0 % AR. The pre-processed
data is @ﬁwn in section 5.1.2 (Table 10) of report, and the proposed degradation pathway indicated by
Figure\#/1.2.1.2- 2 was used. The resulting data for PU were in Table 7.1.2.1.2- 8 and Table 7.1.2.1.2-
9, already.

The evaluation of all PU degradation data is compiled by the report of _ 2014.

P
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The following Table 7.1.2.1.2- 18 and Table 7.1.2.1.2- 19 summarise the respective results.

All DTsy values were derived from SFO fits and their corresponding rate constants. The sum@a (S
shows that PU is short living in aerobic soil and degrades with a geometric non-normalized ha}fife oft?
5.9 days and a median of 5.7 days, respectively. A dependence of the DTso o @il propertie@was agt
detected, however, a dependency of concentration is soil (the lower the fas&. In general&the néwer
studies with more realistic lower concentrations in soil resulted in sho;%} half-lives than th@lde
ones, i.e. the study by _ 1993, which includeg-the maximu so value ‘of 45.&@1%.
order to use the DTs values for modelling purposes in@posure predigtions the V@bs ived fiom @
1993, may be normalized to optimum soil Igoisture contegtyand a geon&@c m or Q%dian é
@ N o N S

value may then be calculated. ©© @
Table 7.1.2.1.2- 18: Overall Summary of the@gl'@% for PU@% a@%); i %ﬁi \& % @}
Jd.2.1. : y : s0 fe grada @ l@ Y <
. o @ %su@ > Kig?c
Soil Study f?é%a @%n At ! & model @% s Tso %
BBA soil 2.2 N KM4A% N ASFO N ;gﬁ
"BBAsoil23 q4.0 %> ° _

45.9

Geometric mean 5.9
Median 5.7
Q Max 45.9
1o \Y) X . . . .
mmst@ onte§%rav. %) and té@perature if deviating from optimum (i.e. 55% MWHC, 20°C)
DS

& N
T@ 7.1.@%.2- 19§ ation fractions (ff) for the formation of PU from degradation studies
< of Propineb-DIDT and PTU
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The following new experimental study was performed in order to broaden (i.e. for soil pH) the data set

for PU, the terminal degradate of Propineb. @ S
N @§
S @
Report: I 000303 11730-08, P
Title: [5-14C]BCS-AA17927 (propylene-urea): Aerobic d%gradatlon in fige @ L
European soils .9 @
Report No: MEF-08/443 @ \ \ @Q
Document No:  M-311730-01-1 g % 9 T
Guidelines: OECD 307; EU 95/36/EC am@dmg 91/414@ Annexe@ﬂ and@ § ©
GLP/GEP: Yes Qg@}’” - Q 6 O 9
N @ f@ @
& & D N E

~
° %
EXECUTIVE SUMMARY S @@ S

The biotransformation of [5-'*C]BCS- AA@1§927 (@C I{IeneQrea
AXXa (LX), sandy loam soil (pH 6. lgi%rga&gc\ carban 2. %,
(DDII), silty clay (pH 7.1, organic ]

loam soil (pH 6.3, organic carbon&l@%,
loam soil (pH 6.5, organic carbo‘@Z.S
(pH 4.8, organic carbon 3.3% _ Germa for

ob'ondlzgons in the dark

Q capa01ty 5-14@]BC%A12@927 (P was applied at
the nominal rate of 515 yg/kg s@ (DM Thléalue 1 based on @Hnu@ PEC%/alues of 655 and
375 ng/kg for PU in soi for ‘%ﬁ two {fitended usesdin ﬁe]@érops%nd %rﬁ es. e PEC values were

determined for field application ratés of 4x 21R§" g P 1ne ha { d gzr@s) and 4 x 1348.6 g

Propineb / ha (grap © % @

The test system smt@“ of Eg%&yer flagks et %pe%@nth e:p he collection of CO, and
volatile orga @mds °§am s werpanalyiged at 19,714, 21 days after treatment
(DAT). At e @ate tHO soﬂ%amp@we xtragted fige times by shaking at ambient
temperatur and 0 e w1t ml@wav asm@;we apy70°C with ‘tnethanol/water mixtures. The [5-
1C] BCS 17927 (P @Te analyze andanthg by HPLC. TLC was used as
confirmtation method. @he 1d@1ﬁcat n ofthe tesBitem Was acc@nphshed by LC-MS/MS and LC-1H-

NMR spectroscop@ld \&% co ed®@y ce@hromgtograph\y using a non-labeled reference. Only
trace amounts ofgﬁ‘ner r%ldue@pere é%%cte&@f the e@trac@

The test condgtjons @Qme th&;@{udﬁroto®$we@mamtamed throughout the study. Material
balances wet®96.8 ©3.190(94. % 99 2%, so )@2 7 £4.0% (89.2 to 99.4%, soil DDII), 95.9 +
2.6% (93.Ato 100.1%, svil L § 95, 4\@ 2.9% (92 @to 100.4, soil HaH) and 96.4 + 1.8% (94.6 to

99.4%, @ H) ofthe@@pphe@amou @

Thet@titemwas% 1ﬁ§§rom@0§% 4, 942%and93 0% AR at DAT-0 to 1.1, 0.5, 4.7, 1.8
and$2.0% in the soils HH, respectively, at the end of the study. For kinetics
evaluations seeable 7.1.2. L& 20,9

The half-life£SFO, QEO ) f@{?{l“c %m the tested soils kept at 20°C under aerobic conditions
was 6.1 da Q S XN 9O

Non- etab C—resg%ues@?creased from 3.2, 4.7, 2.7, 3.6 and 4.4% AR at DAT-0 to 35.8, 35.8,
35.1, '3”99 7. 9@&R @e end of the study period, respectively.

Qder Be amo@ts Q@@“‘COZ were produced amounting to 53.2, 51.3, 50.5, 49.7 and 32.4% of AR
% ?§ p g

LX, DDII, LA, HaH and HH, respectively, at the end of the study. No volatile organic
compounds were measured at values > 0.1% AR at all sampling dates.
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Table 7.1.2.1.2- 20: Degradation Kinetics calculations for ['*C]PU in soil (best fits indicated

bold typed) @ >
Kinetic D é§
Soil Model DTso [d] DToo [d] @Chizerror @® S
SFO 6.1 204 @ 72723 O\@
FOMC 6.1 20. 793978
I < DFOP 6.l 20.4 8.655 \@)@ @’@
DFOP 4 47 | O%ss %3.393@ $ K©
SFO %% 71 237 d ~6.4198° | ¢y &@
FO 7.1 8 Q@ 76465
I 111 DF 71«% 3700 | 164102 %@@
&FO 9 {188, RZTEN
T O B o
DFORY @57b ﬁé 8 o] 6831 4 o
7 4307 «1.0113
_ @ S{MC @ § 2&? @Q’l 15 @)§
S @%Fop@, @3 A @{2%4 4 12@ |
N rithnietic 6.2 S
SFO-Mean_ R ¢4 Geometric § 6 O 20®@ @@ ‘\%
AT 5
I MATERIALS AND METHODS S &@ N & &
§ e ? o
1. Test Item \@2 S @ @\v\,
Test item: {ECiBCs- A®§ 9%?6140 ) ‘& O
Sample ID: N 655@, Q &\
Specific Activity: B@@g (11\?41@@1/m @
Radiochemica@rit @ {7*5% (ﬁP “radiodetectio @& Q
Chemical Pw S >99<VE%HP @%t 1&@ nm) &
@
N ~ ~ O

2. ’[e@ Soﬂs

SIS,
Five sé@ were use@@%see &le 7@912& 21). &e

representing diffe
No plant protecti

phi
pro ucts

ST[ﬁ?Y DE%IG% ©\

B.
penmental@ond@ns @

1.
The antransform ﬁ of
aerobic COIldlthIlS in thegdark

The test Wf@erforﬂ%ﬁ i
(dry weighQequiya

nts
organic

2@\20°C and

qulpp

2. <\9Sar®1g

J4CIBCS @17

usg:\g\for %g@’prew@s 5
the fields (upper Horiz fQ€720 and steve a cle size of <2 mm.
( pper Horizen ) ¢if) ds 0 o a patli

N
=

\
@g’@

&

@6
%

Y

@’

'WHCmax (max. water holding capacity).

9@?5 W@ taken from agricultural use areas
origin and%&ibffer@@ soﬂ@memes as required by the guidelines.
ars. The soils were sampled freshly from

(14C PU) was studied in 5 soils for 21 days under

tlc /Y tems %nsmtmg of Erlenmeyer flasks each containing 100 g soil

Qith traps for the collection of carbon dioxide and volatile

1@ but@erme@ e for oxygen.

Sa%ples @%re analyzed§0 2,4,7,10, 14, 21 days after treatment (DAT) Duplicate samples were

proce at each sampling date.
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Table 7.1.2.1.2- 21: Physico-chemical properties of test soils

Parameter Results/Units Results/Units Results/Units Results/Units Results/U @b
Soil B | Allla ‘ >
AXXa §
D
Soil Taxonomic | Sandy floodplain | Not available Finer fluvial Loess oftoess Not availaJ&le%
Classification deposits of the sediment above co%vium § L o
(USDA) lower terrace of coarse floodplain (Pleistocene, | °o \@ N
the Rhine river, dep of the @folocene) £y N @ @
material from the lower terrace of N X &
o 9 S & |O
Pleistocene Ice theR ine river, 4 é\a Q ® &
Age erial from th&) o & e @) %)
Q eistocene%e @@) Q D %) @}
Age® | @y ) .
Soil Series Sandy, mixed, Not availa%e @m}ﬁed, <[ YLoaply, mixédh Not available
mesic Typic w, mesicypic 07 c Ty & o
Cambudolls % N ,grdalfsQ Argudalfs ) @ @§
Texture Class Sandy Loam Sil@f@la@y\ @}ioar&@ &ﬁ Si],t\ f3am ég w\Sﬁilt Lo§
(USDA) D> . D v o & Q
St e O T DT e & B
1 0 0 @ RO /0
Clay 14% R 4% o 2wy |O O N20%
pg in Water | 6.3 Q@ \%7.2 o @ 6&@ @Q 6.6 & é 5.1
0 tln e 6.2 ~ N § S 6.5 N O\@ & 5.0
aste . . . .
ISH in KCI s P @§8 §@ o 6lae § @ &@ 44
pH in CaCl, 60 S\ 71 @ . 65 S 48
Organic Matter? 4% 7 7.1% @@ 2% © G 43%. 5.7%
Organic Carbon | &2.0% N 4% O SF3%g, N 2.5% 3.3%
=)
Soil Biomass? | 492673 - |7 2335/1819 |, “OI76/ o @/701 723/483
(DAT-0and (& ©\ S e o QO N
DAT-42) &Y & © |O &7 B> &
Cation 96" meq/ MO0 g | 19.2 meq/1 1 9 eq/l(ﬁg 13.4 meq/100 g | 10.5 meq/100 g
¢ % K
Exchange. v, Ko @ Kog
Capacity(CEC) & & S L o
55% of WHCmax | 284 g water ad 1:42.7 er a 27.4 g watepad | 36.5 g water ad | 41.4 g water ad
8 Warl reo 8
100°g softDM_{100-g $3il DE | 160g soil 100 g soil DM | 100 g soil DM
> ©
D % organic matégr = %anic e&on 24 X @ @©
2 mg microbi@carbor@ kg @ﬁoil [d@weigl@ o (7]
Q O 29 O S &
| SN
3. lytical Pr@@edur@> @ o\%

The &(Q)il samples %@re e&gactq?ﬁveegﬁ shaking at ambient temperature and once with
micrQwave assistande at ith methanol/Avater mixtures. The [5-"“C]BCS-AA17927 residues were
analyzed and tified by HPLC. @.C was used as confirmation method. The identification of the
test item was @cco ish:égﬁr L ﬁS/Mde LC-1H-NMR spectroscopy and was confirmed by co-

chromato Sing a -labeled r nce.
gr@yg& gan ke efSte
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1L RESULTS AND DISCUSSION

A.  DATA & &
N
Table 7.1.2.1.2- 22:  Biotransformation of [“C]PU in soil [Nl AXXa under acrolji
conditions, expressed as % of AR (mean + SD) @J@ & @®
Compound Mean DAT (days aftei treatment) é : @§ &
S 2 () 4 g 10 > [ 20
Mean | 94.0 | 80.6° | 66.5 @%’7.4 BT B (A1
BCS-AA17927 (**C-PU) Q Q D
SD | +06 | @pa | 034 06 | &0 |2 Peog

Mean | 20 ¢5'1.0 | 18 Gn Q314 3
Unidentified RA el S, 3oy 3¢, | &

sD | 017 02 | @2 [Sx060r| sy | 202 |So2
Mean | 90 | @T6 Jo683 49 |31 | 19.04] 54

q 4
D 18207 @ +022] +0R | 00 o 1199 o

9 © '

“co, Meah | pa. O &@3 &\bo& e 32
S

S0 LT R0 p sop] s &0 (k03 D s0l

Mean 0 na’N <01 gﬁj 0.1 S <0§ <. | <01

Total extractable residues

Volatile organics R S QO QERIEN
2. SP? @%) N on@ s §> )
Q| fmean o322 G114 17.99 25.0 9&2.9@ 363 | 358
Non-extractable residues ™y & @ & "
o SD &7 0.2 +0 0.5 0. 2<> 5 | 0.2 | +0.1

4

RN Medd 2 Q975 P 952" |<O%4 | 958 | 944
Total Recovety, @@ S | Qoo >ﬂ:04\< 03 02 4462 | 201 | +00

nd@dete&ted n.gyfiot aﬁ@zed Dﬁ‘ d@ﬂer t@tment SD st@dard deviation

Table 7.1.2.1 %@Q gtra forn@mn ] “C]{iﬁ i &nder aerobic conditions,

ressed C%s Z of (m@n +

N ")
@n AT%(gays after treatment)
@Com oun @ @
AN P d@ ) SD_ 4 0. S 27| g 7 10 | 14 | 21

I Mean | 9 9 [ 600 | 388 [ 188 | 14 | 05
BCS-AA17 (‘4C<%U) @ <, 2y | o S
Q) &8 b6 £1087 200 | 202 | 207 | 206 | 201

e
\\)j

D <O - O
. O NMeany |~ 2.4, 1 2.7 2.0 2.6 3.7 2.9
Umﬁ?ﬁtlﬁed@fm o NS SQQ d@% @%5 +0.2 +0.0 0.1 +0.5 +0.0

N2 Mean |<94.6°% 780 | 626 | 408 | 214 | 5.1 34
To§;{tractabl i Q @ RS . . . . . )

sidue 4
2 CONYR) s @ sga ] 205 | <03 | 02 | +07 | 200 | 0.1
5 ¥ o Mean &@.a 33 | 88 194 | 303 | 455 | 513
o & K
g ~ & Sp R £0.1 | 02 | 0.1 | 0.6 | 0.0 | 0.0
NS Meaf| na. | <01 | <01 | <01 | <01 | <01 | <0.1
Volatile giganics " &
@ @ o
& SN O [ Mean | 47 | 150 | 217 30.5 375 | 39.1 | 358
Non-e ab@mdué%v
S SD | 03 | %07 | 0.1 | =04 | 0.1 | 0.1 | 0.0
S Mean | 99.4 | 963 | 93.1 | 906 | 89.2 | 89.7 | 905

tal R
otal Recovery SD £02 | +1.3 | +0.2 0.7 £0.1 | 0.0 | 0.0

n.d.: not detected, n.a.: not analyzed, DAT: days after treatment, SD: standard deviation
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Table 7.1.2.1.2- 24: Biotransformation of ['*C]PU in soil _ Allla under aerobic

conditions, expressed as % of AR (mean £ SD) @ A@
Mean DAT (days after treatment) Q\ Y
Compound < @
SD 0 2 4 AESEENE
Mean | 94.4 83.2 71.6 53. 38.9 3 (A4.7
BCS-AA17927 (*4C-PU) % @’ IS e

SD_| £07 | 02, £09 | +65' | 03 o D 103 ]
Mean | 3.0 | L& 21 | @38 2501 &8 | W | @

Unidentified RA Y S
SD | 04 | x.1 | =05 [O%02 | 1 | S92 [S03 P
Mean | 97.4 |\849 | 73. 9 N4 2019 750
Total extractable residues @y % 7Q % § 6 @
SD F 203 | 04 |. @03 +02°| 17 | 1
Mean | fa | &3 @0 18 266 | 364 [“50.5
14CO, G ";" S .
SD 0.1 ioé@ 0.1 <08 05

Meait} "nas | <0 | &1 %<o.1© <01 | <O Sséﬁv 1
A N

© | L0 S O DS g

Kdean %%2.70 9.7 1{@’ 23 2558 1@ | 351

Non-extractable residues S

Vs, | <04 | 02 | 02 [©%04 ] w0y |2 | <02
z S =

@ mean | 1001 @7.9&@97.(@@ 955 54,939 | 931

Total Recovery < Q
> SD  ¢,>0. 1§ 04, | 6.6 i04 +0.3 | +0.3

n.d.: not de&@f%d n. aQnot a zec@éﬂ dQs aﬂer@wtme stﬁ@ard @aatlon

Table 7.1.2.1.2- 25: @otra&r ion gf [ %’m oil *und&%aeroblc conditions,

Volatile organics

1L
Q
@)

@xpr&ssed adYo of X
@) S Mean m’ & %A’l@yays a@er treatment)
C@"““@ © |Sp 0] 2V @ 7 0w | 4| u

N @ 93 | 780 @63.2\@7 438 | 289 | 137 | 18

Nw/

BQ@AA17927 14(@{1 Q
( )§ Aatl2 @(@io.ss +0® +0.3 +1.5 | 0.0 | +0.3
\ MMearld] 2 338 2.0 2.4 2.3 2.7
Unidentifi RA G @i’ &6 s
© A SD 4 | £04 9405 +0.2 0.2 | 0.1 | 0.1
>

@ O | Mean 3\967C 7940 650 | 458 | 313 | 160 | 45

Total ext@ctabléGesidues)
o S &) s ip@@ don | x00 | 04 | £13 | 200 | 02
& o, . @ | Mean @g.a. Jvad |3 | o207 | 200 | 388 | 497
N sD A4 .9 2001 | 2001 | 202 | 02 | 0.1 | %03

SHENEYS <01 | <01 | <01 | <01 | <01 | <01
Volatlle@)rgamcs@ ©) 5 §

< SN S
‘“Mea 3.6 13.5 20.2 27.8 322 385 39.2
Non- er@cta \651@ Sﬁé@

O & 0.1 | +0.0 | 0.1 | 03 | +05 | +0.6 | 03

Q) Mean | 100.4 97.5 96.5 94.3 92.6 93.4 93.5
Tot@eco@y <
SD +0.7 +0.3 +0.3 +0.1 +0.5 +0.7 +0.1

N

N
Q«@ n.d.: not detected, n.a.: not analyzed, DAT: days after treatment, SD: standard deviation
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Table 7.1.2.1.2- 26: Biotransformation of ['*C]PU in soil _ under aerobic
conditions, expressed as % of AR (mean = SD)

sD | 02 | #00 | =04 [Oko2 | 203 | Q04 (o

IR
Mean DAT (days after treatment ‘g
Compound (day %\ ) @®
SD 0 2 4 7 @@ 10 | 14
Mean | 93.0 | 75.6 | 62.5 48. 36.1 | €5.1 2.0
BCS-AA17927 (*C-PU) % C;@ G
SD | +0.1 | +08p4 0.6 | £09° | 0.1 "\ 0.8 [ +0d>
Mean | 20 | I 16 | Qe 1.9 12)
Unidentified RA 5 K ¢ 8|08

M 950 N\772 | 6414 9 1€38.14] 27049 14
Total extractable residues can 3/\255% @;% Q 6
sp | 2039 08 | 1 |- HDoe, |"+087| 407 |1

“co, Mean | g | P2 72 R 1 @J@’Vs 935 [V324
SD dox0109 w04 Lo | Goad) s0g) a0
DG AN @
M ST <0 1 0.1 1| <01 | &0.1
Volatile organics 3 n\& % &® ©§%< °\© % *:g §
%@ LN S . ey & N q

l@ean 4.4- N 17. Y| 3B7 39, 44 47.9
Non-extractable residues v % 2% @ < "\9@

3 s, | =02 | £02 | @05 [Ox000”| 28 | w01 | =01
D Meun | 994 [@p8.1 @9”6.@§ 95.8 @\\”51 954 | 946

Total Recovery < S &
R SD 40,38 1) 0.6 € iofz 0.1 | +03

n.d.: not deg(?ed %a not a@yzec@T days after@@atmeMD tﬁ%ard@tatlon

@ . N
B. METHOD %ID&I% $ %\ SEIFS @
The DAT-0 extraetion e@elenegé vas t 97 4%@ T stab@ty of@he test item was verified by

a DAT-0 reco 02 3 t8.94. % Al@ﬁor t \)rgan an 1cr% ve extracts. These results

indicated tha extea tion@etho@was 1 sué.@ to @ract B ap;é)led [14C]-labeled test item from
the soil matrix. N

The HPLL “method (rgterse ase 18)@@5 sed t&@aluatlon A good selectivity and
reprodﬁé%lhty demo atedgjsult Qf the@ aration an(@mantltatlon

The limit of qua ion value OQ)@ far a s1n@ peak in the organic soil extracts was
approximately 0, %‘ LC, thean @over@for is method was approximately 102.0 and

102.5% for the (%o ty@ of ract@ndm&ﬁﬁg th@& no si@nificant losses of radioactivity occurred on
column, tub @ctor@ v

Normal phase Si-60 C@ L@d to g\@ irm @@e re@

@
C. @GRADAQ%N 0@140 PU ¢ ©\
The test item was H@Chm@roxg@l 0,82°3, , 94.2% and 93.0% AR at DAT-0to 1.1, 0.5, 4.7, 1.8

and 12.0% in the soils L@j DD@I) LA, HaH @ HH, respectively, at the end of the study. Thereby, not
any other maj& et&ghte 2 Wé

For klnetlc§val 1ation @’L
tested so@%kep 0°@) nder@eroblc COIldlthIlS was 6.1 days

L %C(@LU@)N&

T}Q%ata@thered in th§current laboratory investigation demonstrate that the test item is degraded
well i five soils. For ["*C]PU a DTs of 6.1 days (GEOmean over the five soils) was calculated.
High amounts of *CO (up to 53.2% AR) were measured at the end of the study indicating that
relatively quick mineralization occurred once metabolism of [5-'*C]PU is initiated.
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The following new experimental study (quite similar to the study described before) was performed
with a lower treatment dose since there were some hints that the degradation of PU is depended @ﬂle
test concentration in soil.

S
@ @ @@

Report: 1! 2008% 312784@1 &
Title: [5-14C]BCS-AA17927 (propylene-urea): Aerobm@radaﬂon at\ fow raf@m
five European soils @& %, \ @Q
Report No: MEF-08/473 g & & $ s
Document No: M-312784-01-1 S Q &
Guidelines: OECD 307; EU 95/36/EC a@%dmg 91/41@E(‘@)Ann S1I an m < &@
GLP/GEP: Yes o Q © o @
W o 8PS
.9 & & ©@’ @’ TN
EXECUTIVE SUMMARY @Z}%ﬂ @ Q Q @7 @& ¢
The biotransformation of [5-*C]BCS- the
same five soils as mentioned in thgs  (DD),

I /1112 (LA),

aerobic conditions in the dark at

%d 5°/ WH .
applied at the nominal rate of50 pg/kg s (DM’ cor

& 14 days under
a@ity)\‘ﬁﬂc:]m was
environmentally

g to

relevant maximum soil concéffratiofsuse an eatlier study. ]@ tog,g. tran oca %1 of PU in soil
its concentration will decreasé to fqwer gzlrues @deep®501l lfrlyers @hls effect W@ simulated for the

investigation in the presen%%tudy
Again, the test system%conm@% of @rlenn@/er f@gﬁs q@ppewn traps he collection of CO,

and volatile orga

treatment (DAT)
ambient temper

[5-“C]BCS- %@79
confirmation methég: Th&lden@ of the tes fR’m he a@hc h solution was verified by LC-

refere

0

The test conditio

balances were 9
2.5% (93.1 to 99

and 1

2

nly trace

ornpo ds@%mpl@ were) d at

@n the soils@X
evaluations see Tabi€y/.1. 2&1 2- 2&\

10 and 14 days after

4t the 5011 ple @ere ﬁxtract@ ﬁve times by shaking at

sam
(@* nce&wnh mlcro@ as mance@f 1t ﬁ@ethanol/water mixtures. The
rem@es wsre %@’yzed\ﬁ and gguanti PLC TLC was used as

MS/MS an@ was confizged th{pu%h@ the X perlm Cco- cl@)matography using a non-labeled
@ﬁ%uﬂ f other residues W§ det& d1 e extracts.

utlm@% 1n@e study pm@%ol were ma%qtamed throughout the study. Material

% (922 to 991%,, il LX) 92,55 3.7% (89.4 to 99.9%, soil DD), 95.7 +

% LA@; 95 @@’3 1¢ %z 6@ 101@7@ soil HH) and 95.8 + 2.0% (93.8 to 99.0%,
soil HS) of tg@ ppli

The test item was dechm% fr@% @9 .8, % 2 3% and 92.1% AR at DAT-0 to 0.9, 0.4, 0.6, 0.6

H @ H%respectlvely, at the end of the study. For kinetics

The-half-life (SFOSGE
was just 2.7 da@ﬁand this signf icangly lower as that determined for the higher test concentrations. As
oncengtatio %a%pen(@lcy of the degradation rate for PU was shown. In a

it was indic

supplement;
activities 6f differen

HOIN}

metabol Q PU Q@

Non-%gitrac@

3
Consi
the so

2

d 46.

(@eam {vor [14Q%U ﬁle tested soils kept at 20°C under aerobic conditions

eriment it Was demonstrated that this effect was not caused by scattering

t s@bat@s takelt from the same field, but rather is a genuine property of the

&

esidues increased from 2.3, 3.8, 2.2, 5.4 and 3.7% AR at DAT-0 to 40.6, 40.4,

70 A

t the end of the study period, respectively.

le amounts of *CO, were formed amounting to 44.9, 49.4, 48.1, 45.9 and 42.2% of AR in

X, DD, LA, HH and HS, respectively, at the end of the study.

No volatile organic compounds were measured at values > 0.1% AR at all sampling dates.
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Table 7.1.2.1.2- 27:

Degradation kinetics calculations for [5-"*C]PU in soil (best fits indicated

bold typed) @ @@
Soil Kinetic Model DTso [d] DTy [d] L ChiZerror Q\ @
SFO 35 118 JO 55879 |@
[ PNed FOMC 35 11.8 «é 6.2427 O\QQ
SF0 o = o I
: . S
— e |30 | 8 | Mg &
SFO 4. 32 S 10.5 57.69540) @éﬁ g&é
— ] Sl BT guh e S
SFO 250 |~ 820 | ]
] FOMC " 29 |8 0688 |
DFOP % 5 d @ ©'75231 | .
SF0_ v | @27 Q[ 89 o] 586 40 o
I JFOMe - A 28y | Cg O gm0 Y &
@ @ 29 O 89> %os;&& S
%A etl@ Q28
SFO-Mean & %metr?e %2.7\@7 @fﬁ f@ §f gg\C@
SFO,single firstorder ¥ & © O & P O L N
Fouc. T o mongimen @ 5 @0 0 B o
DFOP, double firstorder in pa allel@ S &@ . & ©
& @ e @ S "\@ %)
I MATERIALS &P?D THODS § SRS
1. Test Item é% @’ L Q> %\ & §\
Test item: [5-@1B®5§AA17@27 @y o
Sample ID: TH 6556 N\ @ @§ 'S
Specific Acg@ ng/m@IIS 4% nCi, in g) ”\a
Radiochemi ©97 5% (HPIE radﬁ@det ¢tion) ©
Chemlcal%rlty > @A@LC @det 92 Y
@ $ L \
2. KTest Soﬂs o \Q N ° \© o \©

Five soils were d
representing diff&ent

%e Talgie 7.1,24.2- Y%’ THO soils were taken from agricultural use areas
4% graphical @gm nd different sQil properties as required by the guidelines.

No plant protéétion uct@were\@ed f(@the &@Vlous@jyears The soils were sampled freshly from
the fields (upper horizon

@tq“ cm

@d sicpd

<) 7
B. &fupy DES@N g ¢ @ &
1. \‘”\, Experimental C@ltml@’ Q@ S
The blotranst@ratlon (@j 5{% B(@A

aerobic cond
The test w
(dry wei and

organu:{g@:rip 't.' ids &t per%@

2. @ Sllng@’ @

ns 1

Sarnpl
were p

@Q g %€ and
erformed ifdStatic syst
@‘nf%ﬁlent{’

ippe

0,

toartlcle size of <2 mm.

§%>27 (**C-PU) was studied in 5 soils for 14 days under
o WHCmax (max. water holding capacity).

consisting of Erlenmeyer flasks each containing 100 g soil

with traps for the collection of carbon dioxide and volatile
ble for oxygen.

ere analyzed at 0, 1, 2, 3, 4, 7, 10 and 14 days after treatment (DAT). Duplicate samples
cessed at each samphng date.
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Table 7.1.2.1.2- 28:  Physico-chemical properties of test soils
Parameter Results/Units Results/Units Results/Units Results/Units Results/Ulﬁ/ @b
- I I v
Soil AXXa I Allla S
Finer fluvial (053 R
Sandy floodplain sediment above % < Q\ ©
; . Q ¢
deposits of the coarse floodplain L Ry | a N N
Soil Taxonomic | lower terrace of dep@ of the QQSS Orloess k. N @

. . . . @olluvium J .
Classification the Rhine river, | Not available | lower terrace of (@QP]CIS tocen Na aﬂa@@ é
(USDA) material from the tl@llhine river, Holocene%% Q O N

Pleistocene Ice erial from th@ @) & <© &@
Age Qg%elstoceneﬁe Q D & @
Age ® "\ @D X
Sandy, mixed, I@gé?m gfed, g , Mix&ds S
Soil Series mesic Typic Not availa@e %, mesi c Ty &Not @able °
Cambudolls = . lgrdalfs Q - Arglg)@ifs ) @§
Texture Class .
(USDA) Sandy Loam @@am \\ @ﬂy lQam § i\lsﬁgam S &@ﬂt L%g§
Sand 75% NSI"/{& NG IR EISEN Y %ﬂ)
Silt 19% 0%y BN N | S %ﬁ S «3%
Clay 6% Q 2% o o1y |O 7 O SN 15%
pH in Water 6.0 @ w72 WO @ 7.0° q 6.9 & o 60
pH in saturated § & S @ & ©
paste 6.1 N @ @ 7.0 N @ &@ © 6.0
pH in KCI s P @%7 § O 64 HS e 5.3
pH in CaCl, 59 71 @ 6(3? . e A 5.8
Organic Matter? 9% @ 7 8.1% @@ 2% © G 4.8%. 4.0%
Organic Carbon | &'1.7% IS ,QQ%% N @I’ 3%, N~ 2.8% 2.3%
Soil Biomass? $ Q N =D % N @% @é
(DAT-0 and @ Takle8 of ble. \ Tak@ @ Lable 8 Table 8 of
q ort “of re@ ogeport § Sof report report
DAT-2) &»F & © |0 « e
Cation RN N &\J
Exchange. 9.0 megﬂOO@ﬁ @q/l@g 9@m$@00 ©713.0 meq/100 g | 8.7 meq/100 g
Capacit C) a)) N
254 g water ad ,44.7 g kater ad| 24.8 g watepad | 37.0 g water ad | 34.3 g water ad
33% of WHCuax @g oft DM sio&@ﬁ D@é\ 180-g soil 100 g soil DM | 100 g soil DM
D" 9% organic ma’@@ %, amc 24 % @ @©
Y mg mlcrobl@carbo@ kg @ R3oil [d@wmgl@ 43
Q ©) ) ‘\ >
3. lytical Pr@edur @ y o\%
The soil samples %@re ﬁve -~ es. by shaking at ambient temperature and once with

e&x%‘[ract

micrQwave assistante at met@n;{@ter mixtures. The ['*C]PU residues were analyzed and

quantified by HPL.C. T sed@s comrfirmation method. The identification of the test item was
accomplisheds by L&H-NMR spectroscopy and was confirmed by co-
chromatogr@ly gim labelﬁq\a reféence.
& & & &
S E
S @ o
S
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1L RESULTS AND DISCUSSION

A.  DATA & &
Table 7.1.2.1.2-29:  Biotransformation of [“C]PU in soil || | |Gz AXXa under ae gpic @
" " 7" &
conditions, expressed as % of AR (mean + SD) @J@ & Q
Compound Mean DAT (days after t%;%tment) i @Q : i,@ %
SD 0 1 2 3 o 7 D10 18
Mean | 948 | 80.9 | 69 | 569 | oA7.0 | 254’ & | <00 N~
BCS-AA17927 (['“C]PU) ’ ’ ’ Tles SR
SD | =07 | 1.0 [ gl | 2034 =13 | &2 | Q07 Q0L
M 20 | 274922 | 239 @l o268 42 ] 58
Unidentified RA cn of 237 2l R 42 | &
SD | =08 | 087 202 | @7 ['\*02q| 0% | 202 3903

, Mean | 968 | &6 | @13 303924 a9 [ 380 | 125.] 66
Total extractable residues fo d W q %
SD | 0.1 & 02@0 090 +0Q | +15 o .60 + 53

v 3 N Q
“co, Mean | & 33 | B0 N6 26 |.387 K49

23
SD & b [5a09.7 io.zf s @02 02039 01
N\

M 1 o U 1 . P 1
Volatile organics can Q&n Fe0ly <0 & @@Q}) (@) <O§ ’O\a <0

.a, ) 5
SDe, 5| 0| 1S © 9 & [0
. Mean | ‘23 1107 |D17.04] 2403 304 8.0 434 | 406
Non-extractable residues % & o A
SD [5+03 04> 202 | 04 [402 7 +8 | 03 | +0.0

Total Recovery ° idea% 99:P @ @QS] @@953 |~ 9%%@ §-7 94.6 | 922
| 8B @1 Qo3 Droa ] 03 | w07 [Hos | 203 | 05

N
@ @)
n.d.@ dete&ted, n.@)t a&@x@zed, D?}: d@ﬂer trggtment, SH%: stand}rd deviation
> (Q %o . @ @

S

N >
Table 7.1.2.1.@%0: @\ﬁotrﬁlsfoatio@f [*EJPU %}ilﬁ under aerobic
S @,@ cq&@tio&s, exprq&seq ﬁ;&% of (magan =@®D)

Z.

N ) © 7
@\pound @@?} Mg & o~ D dayQ\zgter treatment)

. ] 41, @ 2] W 4 7 10 14
U [Meap 028 7| 793 a1 | 375 | 220 | 20 | 07 | 04

BCS-AA17927 ([@PUA N N
IS % L0905 47 | 437 | £11 | 2001 | 201

T O < S a—

an [ 32 P 22 21°| 40 | 26 | 36 | 39 | 33
Unidentifidd RA® 56@ > (%\ &
D s +022 | 4 2| 200 | 200 | 212 | 200 | 201

§@’ D Mé&n | 960 &132:07532 | 415 | 246 | 56 | 46 | 37
Total extractable res@s q Q
m%$D O’ +0.5@ | £I2 | +0.8 +4.7 +3.6 +0.1 +0.1 +0.2

WMeagy] _ ° | @1 | 87 | 146 | 232 | 401 | 445 | 494

HCO2 > (NS
é@ o @ O Q0.0 | 0.0 | £13 £1.1 | £0.0 | £0.5 | +0.2
, § ) Sean @ 01 | <01 | <01 0.1 0.1 | <01 | o1
Volatile rga@s q NS
X@ oy QO SpY +0.0 +0.0 | +0.0 +0.0

S h@r:m 3.8 18.5 29.0 343 43.0 43.6 41.3 40.4
Noné&tract&%resi@s B
N A Qy §§ SD +0.1 +0.6 | £1.2 +3.0 +1.1 +0.5 +0.3 +0.2

N Mean 99.9 94.9 90.9 90.5 90.8 89.4 90.4 93.5
T@ Recovery
SD +0.5 +05 | +04 +0.4 +1.4 +0.6 +0.3 +0.3

n.d.: not detected, n.a.: not analyzed, DAT: days after treatment, SD: standard deviation




Page 77 of 144
2014-06-26

B
Bayer CropScience
R

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

Table 7.1.2.1.2-31:  Biotransformation of ['*C]PU in soil _ Allla under aerobic

conditions, expressed as % of AR (mean + SD)

Mean DAT (days after treatment) e
Compound SD 0 1 2 3 4 g 7 19§9 F
Mean | 942 | 814 | 69.8 | 548 | 43. 17.3 3 4N0.6
BCS-AA17927 ([*“C]PU) % ©@ @§ 4
SD | 08 | 1.2 | 0874 +0.9 +13 +0.4 "t 204 [ 0
Mean | 3.5 | 22 | L 23 | 03 3.4 %
Unidentified RA X ©Q & § &
SD +0.3 £1.0 | £0.5 +0.1 +0.5 A2 1310 § ﬂ:O.(lj}»\\
. Mean | 97.6 | 837 ;2716 | STAN] 451 82074 859 537
otal extractable res. b’ @ R @
sD | 05 | 08 £13 | 9 | D08, [ x067| «0 |l
o Mean 34 [ P8 LT3 4" 183 @@% w22 V4.1
P n.a o
SD io.lﬁ%io\,fl@g i&@g@ - 3 | 2020 i@ t%’l
Mean ol <™ | <0 1 0197 <@.1 | <01 0.1
Volatile organics SD n.@} % Q} &@ @& W;\ § é\g C§
Q & RN . Yl
Mean 5 1e 1. Y Q05 P05 929 | 397
Non-extractable residues § g N % Qi @ < § "\9@
sp Rz0z, | xe2 | 06 |08 |Ox050 w06 | £02
M%ﬁ@ 299 | 980 |@97.2 &@95&% 948 |32 % 937 | 93.1
Total Recovery & Q
S e 202 20K | 20 | 263 | 0.0 @ 200 | 209 | 0.

[ N
n.d.: not de@%d, .a.: not a@@lyzedg@? days afte tmetkSD: sﬁ%
% S Y §% o

5 S )
Table 7.1.2.1.2- 32@@@ BiotPansfgtmatign of @]Pl@ soil hu@er aerobic conditions,
expresseédas %of AR (e SD)@
S apres Q (me 5 o Y
C © D Mean & NS AN QAY(d§aftel‘%reatment)
om
e ~ «;4\9)@@0 Naol 27 G [o4 7 [ 10 | 14
o 2 | Megn | 9 70 | He @42&®’ 31.3 8.3 1.1 0.6
Bcs-A@m ([14C]P QT Q
@ |, S | P02 2590 K] 209 | 16 | =08 | 0.1 | 0.1
Y [Meangy” 369 3¢ 20 2.7 31 | 45 | 37
Unidentified I§§ I«@ & (o4 &'ﬂ N
92 & SE gﬁz L7 Lx06 =01 | 202 | 0.0 | =04 | 200
@ O an | 963 97749 5090 446 | 341 | 113 | 55 | 43
Total extrd&@ible rés) @Mst SN ~ @@
D SD) 0| 408 % | +10 | +18 | +0.8 | +03 | 0.1
@\’5 % M@ .0.[93 | 152 | 200 | 342 | 409 | 459
CO, °N n.a. Q
ASD AN 00y £05 | x02 | 205 | =07 | =04 | 203
N o gMeay Rl | on | <00 | 01 [ <01 | o1 | <0
Volatile org@g;@s BA &
) $H &7 © +0.0 +0.0 +0.0
= ean | 54@, | 169 | 265 | 348 | 407 | 471 | 468 | 446
Non-extrac@e re@hes (@ 2 <§@
T P snSY #19 | 200 | £17 | 207 | 11 | 203 | 202 | 200
@1}26@@;@ N Mean | 1017 | 983 | 958 | 947 | 948 | 927 | 933 [ 948
a er
g&‘ @ S oéﬁsn £23 | 207 | 02 | 05 | 03 | 203 | 204 | =04

n.d.: not detected, n.a.: not analyzed, DAT: days after treatment, SD: standard deviation
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Table 7.1.2.1.2-33:  Biotransformation of ['*C]PU in soil _ under aerobic

conditions, expressed as % of AR (mean + SD) @o S
Mean DAT (days after treatment e
Compound (day %) @®
SD 0 1 2 3 4 @i? 7 10| 49

Mean | 92.1 | 722 | 615 | 445 32. 11.8 9 Q1.2
BCS-AA17927 ([“C]PU) %% 0 4S12 ¢

@)
SD | +14 | £1.0 | 0454 *2.1 -

0.0, P <08 |

Unidentified RA

4 | =23
Mean | 32 | 42 | 1L0Y| 17 Q@m 3,90 2 | D
SD | =11 | 201 | #03 | 201 [Ok02 | x4 | @03 (S04

S SR
Mean | 95.3 76.4@%62.6 162X 336 &14.86 76 Y sl

o | <02 | =08 +07 | &2 | @%1.2@»2%&) 03 | b4

Total extractable res.

% @ % 9.9 |
“co, Mean | | & E 3 @ﬁ4.1 RN 1gs | 299 ] \37.5% 422
SD +0.0 ﬂ:(%@ +0Q) g\ﬁ 5 | 2040 ﬂ:%@p t%zf
M R ‘1% . 1 0.1 i 0. 0.1
Volatile organics can n. @ % Q@ Q& °\© % Yx_jc §
M @\1 25, . 1 3493 299 | 46
Non-extractable residues can &@ ’ g 6. 9\ & 3{@ @@2 ? &P 65

R0z, |+ | 4 | &3, O:0.9’| o) 00 | +01

SD
M 0% | 978 |@97.1 /99599 943 [<94.0 4 948 | 93.8
Total Recovery @@ B P § % & o Q
qxios 0K | 20g | 67 | 502 G iofj £0.1 | 0.2
n.d.: not deg%d %a not a@yZG@T days after@g@atmeﬁ&SD @ar fation
S ARG
B.  METHOD &LID I(@N S <o O 45 O

>
The DAT-0 extra n e ieney as 95% t(&97 6%@( C.@ 96&% Rysum of extracts; Table 9 to
Table 13). The f the“%est 1Qm wa erlﬁe@b D?&T-cov of 92.1 to 94.8% AR for the
organic and exti@rts (nf€an 9@§ % Th@ © n ated that the extraction method

was well syited to e@fraot the applied ['4C]-laks ed tegiitem from the Soil matrix.
% e % &

H@ method Q@Qers@phas Wa®§sed%fpr da@ evaluation. A good selectivity and
reprodu01b111ty de@gs‘[ra é‘el the ‘&utab& 0 fhe sl%?ratlogﬁnd quantitation. Due to the preceding
study with a highedapplication ggte n &grad@fon preductswere expected.

The limit of qug@tlta valiges (L OQFI”PLCQEor a Single peak in the organic soil extracts was
approximate3.3 t DAy, QS,)HPL@IHQBIQCCOV@/ determined in the preceding study for this
method was approxima > @1 Che two types of extracts indicating that no
significa sses of ra oactw @% &oluﬁ@ tubings or detectors (data not shown).
Normal{phase Si-60 ¢ 7& wa sed to co @results (compare Appendix 32 and Appendix 33 of
IepOKY). y\g % @ @ N
ThéNtest conditions outl@d aNthe st@y p@%f\ocol were maintained throughout the study. Material
balances were §5:6 + 2.3% (2.2 t0@9.1%5s0il LX), 92.5 + 3.7% (89.4 to 99.9%, soil DD), 95.7 +
2.5% (93.1 tp99. 9%%‘?)11 , 958+ 3, 1&(92 7 to 101.7, soil HH) and 95.8 £+ 2.0% (93.8 to 99.0%,
nt.

soil HS) of % @

C. @EGA%IONQ@ [“CIPU

The$st1t Was@ lin fr0m948 92.8,94.2, 92.7% and 92.1% AR at DAT-0 to 0.9, 0.4, 0.6, 0.6
2%n the soils £X, DD, LA, HH and HS, respectively, at the end of the study. For kinetics

evalu s see Table 7.1.2.1.2— 27.

The half-life (SFO, GEOmean) for ['*C]PU in the tested soils kept at 20°C under aerobic conditions

was just 2.7 days, and this significantly lower as that determined for the higher test concentrations.
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Non-extractable ["*C]residues increased from 2.3, 3.8, 2.2, 5.4 and 3.7% AR at DAT-0 to 40.6, 40.4,
39.7, 44.6 and 46.5% AR at the end of the study period, respectively. §° S
Considerable amounts of *CO, were formed amounting to 44.9, 49.4, 48.1, 45.9 and 42.2% 0& 1@§
the soils LX, DD, LA, HH and HS, respectively, at the end of the study. S @
No volatile organic compounds were measured at values > 0.1% AR at all sang dates. & @Q

D
III.  CONCLUSIONS 2 ©® DY 2
The data gathered in the current laboratory investigation@’nonstrate t@ the test 1te@1 aded@d
mineralized more quickly in soil at a lower initial test concentratiopgaFor [“C]PU@ DTsof 2, aysé
(GEOmean over the five soils) was calculated, ch is by s% actor of low@ than@m t
comparable study at a higher treatment rate.
As it was indicated a concentration dependen@of the de%datml@rate fg P <Qlas s@%w
supplementary non-GLP experiment it was degmonstiaged thd;this @ﬁ’ect use*d;%’y sc&@;ermg
activities of different soil batches taken frofthe s@he fg&d ath @m&pmpe@ of the
Propineb metabolite PU. % @ @ K AN

\ > % @j @

By the modelling report of *’@7)149 the nor@hze@jﬁ)T ues@i‘ de@ﬁﬁon
product PU were derived from a gybefof rel&vant @dles@ﬂnd t@ﬁgeo ric @éan @jﬂue after
R

normalization accounts for 5.6 da@%(see t4Ble be%w)b&’ ®\ ©© Q) Y

O N
@ &@ @ e§ 6@@ S ©® Q
Table 7.1.2.1.2- 33a: Sum ALY oftge D@ valuedfor de@lat&n in so é%
. N © @ Kbisture T, .. 2 DTsoret
ot Sulv e © 27 ¢ ewl dactorid” DLfioysl  gaye
BBAsoil22 | S @@ 143% o 1.02¥  &178 17.8
" BBA soil 2. & M0%O O%&OS N 96 7.8
5

PO PY 1 s 5.7
a§ 3.7 3.7
4.4 4.4
1.9 1.9
6.5 6.5
6.9 6.9
5.4 5.4
7.7 72
8.1 8.1
5.7 5.7
5.4 5.4
2008b opt. 1 23 23
10.3 % 0.509 45.9 23.4
opt. ! 6.8 6.8
opt. ! 3.0 3.0
........... opt. 1 5.2 52

opt. 1 4.6 4.6
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opt. 1 5.9 59
opt 1 34 3@ @©
opt. 1 3.9 & .9 @)0@
Geometric mean > 5.9 “5.6
Median T 5.7 b SQQ
Maximusy, 459 O 2% &
Imoisture content (grav. %) and if deviating from optimum (i.e. SS‘V@WHC) @ \;é\ \o\ @@ @
S o 9 & &
ETTEPET T v Q > N ©
@ B & é\y Q o @q}
=\ R g @ & SN
Degradation of 4-Methyl-imidazoline (4-1\@)@7 \ @ © %@ @@

The metabolite 4-Methyl-imidazoline was\identi
metabolism study by

Justification for inclusion into the Supplemer%l Do@r fo&ﬁopn@ﬁ ren&\yal 0f<@§prov§f Annex:
d as@ prinfary metabolite in th@%ew 1c 11
2014. It @xcegded t e@rlggé% for @mmdg}tlo
Therefore, the degradation rate was @ estigated. s mé@boht@&as asell § in E%e past, by
hat
Q. D
The evaluation of the 4-MI d@datm@ data®¥ co ed by ort o
2014. Only the data resuttin from the Propineb- DIPT %@rada@@n study by
2014 was to b metély e@%ate@o der{%% mode 11ng§§1d s to Be used in exposure
degradation kinetics d@ (co@ re S@tlon fof regort b 2014).
In accordance wi OC@ S (2@ th@@bAT@ s fO@Prome) DID% were corrected for all
balance. Initia uescior the metab&ltes 5RU a d set%‘e zero. First values at the limit
of detection (@D)@b OD @ere set to 0@ @counted forl.0 %AR according
B
Table 7:82.1.2- 34. AN
aple /&& @© @ . ©© § Q
setup in KinGUIMo kipetical ribe thegdegradationsof Propineb-DIDT and the formation and
degradation of it@deg tio odu@ pr Y§”lene@suour@ propylene-urea and 4-methyl-imidazoline.
first all the d radatlon l@tlc @ d@rlbe@%y S . Secondly the degradation of Propineb-DIDT
was descgbsd with the b1—pha F @7 m @th}g e degradation of the remaining compounds was
%, S N
Results % § Q\ R §
The results of e’ pathway in section 5.1.4 (and details are given in appendix 11.1.4
SFO mod@ in @uall cceptable fits when the precursor Propineb-DIDT was described by
DFOP tlcs Ch em@values for 4-MI were slightly higher for the DFOP approach, however,
tlo%@f th a onsequently DTso values may be derived from these fits to describe the
de%@adatl@a of 4-MI i 1n

O, ang; the @pme@ IDT degra tio §tudy
i asse@ ents
_ (1996), however, not @arded releVant fo %Kfurt}@s con@@era‘u
assessments, since the d@ta %m the@c?bare metgbolis ?udle%\?hav% ns to derive valid
detected degradatiph products and the'NER md thus set t e to rece \ ty values from the material
to und %01 @ Th pre-[@ceS@d da@v used is shown in following
In agreement wit proposed rad n pathwa (Flgurgg\%l 2.1.2- 1) a compartment model was
The scheme digplayed @ﬁrlle‘r\%} Figie2 7.1.81.2 wo systems of kinetics were evaluated. At
ere
still deséribed by SFQ%netl N S
of modelli epo& po 2014). For the degradation product 4-MI the
were Su W@) $15°/ .f. Table 7.1.2.1.2- 8) and the visual assessment identified an excellent
at
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Table 7.1.2.1.2- 34: Pre-processed residue data from the study of
2014 used in the kinetic optimization. Grey shaded figures were altere@b &
fulfill FOCUS (2011) recommendations; values are given in % of AR @§

Soil T - xx-
Time Propineb- PTU PU 4-MI Propineb-
DIDT DIDT &

0 98.91 0? 0? 0? 99.9! 9 o 20

0 99.5! 02 02 0? §§9 101.2! Q@ 0? & Q\\ 0% &@
021 30.5 11.0 7.3 7 26.5 114 @638 .
021 322 10.7 6.9 670y | 282 &© s & 68 (é%i é}©
1 114 5.7 142 89Q 56 &7 89 Cldg
1 10.0 5.0 142 o8 06 @ 65K SER @
2 3.6 1.8 18.6 57, N 2@y 47% 4
2 42 2.0 185 & 549 N3 S Ay @6 50 v79
5 0.5° 0.5° 15.2%© %3@ @& 0 5§@? s @ @6 @% 174 -
5 0.5° 0.5° 146 ., ® 0. 0.5% 53 N
9 NA NA 78 0P WA ) N 08 0
9 NA NA §@ 0. G SNA O A > NAY G119
A T M Ll R

72\ hd i’\\,.
SOIL o O § .© S
Time Propineb- © Ly o l%’bi)i @
oot PIES “SPU o M| DD ¢, PTU By 4-MI1
0 98.6! S 2y @0 ¥ Bl & &7 o 02
0 9.7« A () 028, o & ¢ 02
021 173 14.@ &3 @§ %? | @Q(?;?@% %&5.2 S 105 43
021 177 & 149 213 S 3 TN 11 6.3
1D b Q ,&

1 4.9@ %?.5 § 1 %.3@@ 1 2.9 19.9 5.6
) > ahe ey Wi S w8
2 ) @6 ® 01529 37 B 1.4 2.8 4.4

3 3 . @Z N b @ 3

5 0.5 @ Bs g 134 (220 A v, 05 17.2 1.9
5 208 w05 @ Q" 24 @NA © 0.5 17.4 1.7
9 48 NA  ONAY 4 SN NA 5.7 0.5°
9 NA - NA® o S.b@“ 053 Qgg NA 5.6 0.5°
14 NAYD® NA & 59 @J&NA& A NA 1.8 NA
14 N& NA LD 58 NA ~ | ONA NA 2.0 NA

!'set to the vaiye of tl@%tal@ovgry@rom t@mate@\ll baldiize

2 et to zerdY ) @@ @\\ Q\ é’@\ (&)

3setto} & @

“not m@ ted as data @easu@nt w@ljiot @ailab{%

< N &9

In Fable 7.1.2.1.235 ¢

sg-for the@%%‘?t@on of 4-MI in soil are summarized. The DTso values

2014¢data were derived from SFO fits and their corresponding
rate constant @Vhile%\é valye derivg from the data by _ (1996)_were calculated from
the DTqo of@% F@d il By di\]/%ﬁn value for DTy by 3.32 (c.f. FOCUS, 2011) Whenever two
or mor‘i@@f s0 WeTe ava@le f@%ﬁ’n any individual soil their geometric mean value was calculated first
before cul the overgligeometric mean value. The summary shows that 4-MI is short living in
aerobicvsoil and d esswith a geometric half-life of 2.2 days (non-normalized). A dependence of
th@ 50 0BySoil p@’pertf@ was not detected. In general the new metabolite degradation study resulted
in exce fits that were much better than those derived earlier in i (1996) for 4-Methyl-
imidazeline.

from
D
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Table 7.1.2.1.2- 35: Summary of DT, for degradation of 4-Methyl-imidazoline in aerobic soil

TN
Soil Study Kinetic model [lﬁ)ﬁys] S
o 2.3
2014 SFO NI
4
_ %, ) SFO L, D3 w
Vk// &reometric me@w N 22 @ @
Q Medin 3O 2 S
o& 4(@ Ma?ﬁn“m Q LN
) . .. Nt ) > &) D
'moisture content (grav. %) and temperature if deviating ptlmum (ie.5 MV\@C, 20@ @& &
@ @
&

. &S NN
4-Methylimidazoline is formed from the%legr jon_<of P %ineb&gqjld pin‘éb—DID%T*f (c.f.
Figure 7.1.1- 1). The formations fractions (ffy wexg, derived fron{p ath\@@j fits ®or the formation from
Propineb-DIDT and by means of proportie%@l c‘,al@lat'&@or theformation fom Pro@neb ¢ vahles

ted in Table 7.1.2.1.2- 36 fordhé path fromiPropin&b and{n'Table7.1 24 2- 37 for the path
are presented in Table og@% p&& roroEn& and~§n ah 24d.2- 37 for @pa

from Propineb-DIDT. %, N L > S
Table 7.1.2.1.2- 36: Forman;;@a:g)ns (Of@%o 4-1&1 frgrg\?egf@hg@@f Pé@neb\iﬁﬂ soils
Soil N o St R . Paty i o

v < PPB_>> 4-NH 0.137
* PPB Ml 0.107
< PPB .—A-MI 0.099
Q'PPBY 4-MI 0.082

@.verage value 0.106

@) \ A & AN & > R
Table 7.1.2.137 & ]\@’r n§ ragation of Propineb-DIDT in 4
S v

Y
®

Y

SEA ff
Q% \© Path AMI ]
DIDT — 4-MI 0.107
DIDT — 4-MI 0.099
DIDT — 4-MI 0.076
DIDT — 4-MI 0.068

Average value 0.088

S R, % .
By <the modelling repq§ of 2014, the normalized DTso values for
degradation pr(@sct 4-methykimidazgline re derived. It also shows very fast degradation in soil and

its geometri@@gean \%ﬁe a no@izati accounts for 2.2 days (see table below).
N @

Table 7.@.1.2-@ a: @mm@%’y of t?e DTS5 values for 4-methyl-imidazoline degradation in soil
SAS @ @)

N % “Moisture [% MWHC] Corr. factor [-] DTso [days] DTsorer [days]
Qy 54.2 1 2.8 2.8
VVVVVVV 54.2 1 2.3 2.3
54.2 1 1.7 1.7
54.2 1 2.3 2.3
Geometric mean 2.2 2.2

Median 2.3 2.3
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Maximum 2.8 2.8

CA 7.1.2.1.3 Anaerobic degradation of the active substance . @ @6

N
The rate of degradation of Propineb in soil under anaerobic conditions in the labpratory was @@ha eé@j
during the Annex I inclusion (compare EU Monograph Annex B7). In con%ﬁion the follcQwingQ@s

stated: @ @

The degradation of active substance in the saturated zong was not to udled smce%Eroplo&e is @&

expected to reach the saturated zone after its use accordiggto good agnéltural prac@%‘s @ @

No additional studies are submitted within this Sup{tdemental Dogsier for the Pf&pineby ene@l of &

approval. In general, anaerobic conditions are unhke@ 0 occur 1n When Pro@ﬁ”eb is ted. @ C&
Q? N 9

CA 7.1.2.1.4 Anaerobic degradation of metabolites, @eal@wn and r@tmn‘ﬁsro@@s

The rate of degradation of Propineb degradéfes i g‘ll @er a@rob ond@ons the L&oratory

was evaluated during the Annex I 1nclus:§n (g(@’pare ®U M‘@ogr p Angnex B7® an @m‘c

regarded as a relevant process in soﬂ Ther o% n&%ddltl@aal stu ies, o@thlsv\tpplc are subfyitted
within this Supplemental Dossier for {4 rcggmeb r&l@wal ogﬁapprQal N @ Q

Just the following study on the inak%n § wat@r c»lg@e boh@ PU @ ncé%fdhd in the
Baseline Dossier (P-009496-01) which was re ded elevant during the, clusion:
2y resgyded Bprele it during thedynexchiheleg

o @ O
RN @&@Q@@é

Report: ;1999;M:006247-01 ¢,

Title: DQgruda%ion of f@pylefs urex(PU) Qy\ml ider ¢ ?@‘10[@6011(11t10ns
Report No: {M77 @@

Document No: _QM-006247+ & \ Qer k& \

Guidelines: @ n.ag dev m@n n@@peuhﬁ

GLP/GEP: N ¥R O & o &
S S >
 &o o @’o e
Summan&@'study per@rmeek%' 99 éw;\’

Under anaerobic peri@n‘[al nditions u in . ¢his st@il PU disappeared slowly from the
system with a DT50 34 days frem the@lmé&t anganh o&&of 130 days from the aqueous phase.

In general, anaer@in %:htl to o@r When Propineb is used. In the exceptional
case that an €)1 blC S ocegr 111@ was used, it is expected that, temporarily,
the major etabohtes 16@ 111@ mo%tab an anaerobic soil environment, however, will
then be @dly degrad ﬁ aer itioridvare established again (see section CA 7.1.2.1.2
before); ubsequer§§they haveQ tlal to reach anaerobic aquifers (see for PECgw
calcuigtlons in the 1er s 10@ 4)@

CA 7.1.2.2 ﬁhel%stg § Q

Due to a fast d@g\radat ofwxPropin€b and its metabolites under laboratory conditions, no field
dissipati@@ stu wer&perfpinied and required. This was agreed upon during the Annex I inclusion

(comp&%EU&ono ph A@aex B7), already.
%’ d1t1 QB stu@%s a@submltted within this Supplemental Dossier for the Propineb renewal of
approva @
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CA 7.1.2.2.1 Soil dissipation studies

Not performed and not required (see chapter before). . @ @b
D

. . . & R S
CA 7.1.2.2.2 Soil accumulation studies @J@ LR
Field accumulation and soil residue studies have not been performe%and are no@@qu%@ fo%
Propineb. Y

' © & S & e
X Q & N &

CA7.13 Adsorption and desorption in S(()@RL @ 6’ Q ©© Q&©
CA 7.1.3.1  Adsorption and desorption Q @@f @ @ © &
The adsorption and desorption behaviour of Proeb pd it @Sldu &s,in so@rwas aluat%d du 1% the
Annex I inclusion (compare EU Monogr 1@ an@g cep & by uropean
Commission (SANCO/7474/V1/97, 2003) w ny g@so desofp t10n a were
stated in the LoEP for the metabolites 4®thy°l§ ne an Prqgneb— T s1nce t §10t
considered for leaching assessment tha@&lat time. @} @

S
The following table summarizes Q@ads@tlon\c nstants %@Js) %@)ﬂs tQbe @ fo%odelhng

purposes: Q S N
@, &@ @’@ S @ ©© §© N
Table 7.1.3.1-1:  Overa ‘@mma%y of@sorpt@n coﬁstantoc(@) in soils of Rpopineb and its

maJor degrwtlo@odl@% & S < ;\@ %

KOC(K?s) 7& @t%)M(ads;\\1ty Ry Q\i“reundhch
Compound R @ N[@L/g] @?Zj o O [mﬁ;%g] & %xponent 1/n!
Propineb o T Q00008 N & 100002 © & 1.02
Propineb-DIDT &> . O 1620 ©° 940, o 1.03
PTU N <> . 19.0 K SETZ2RS 1.03
PU * O Ll A A88 D S, 5P 0.992
4-Methyl-intldazofipie 3667 .9 | & N8 @ 0.883

arith%etic mean; 3 gult (du@ 1nstab1i@7ty Ju@snmat@’values for Koc/Kom)
e

to its polymeé%atur@e solubslity and mobiligyof Prepi {%b 1n@1’1 is negligible. This was reflected in the
OCUS calculations b lue of 0 LAg (wit defau §for 1/n of 1.0). Due to its rapid dissipation in
soil, the so ehaWour ofQropineb will ng&s@ve a%&evant impact on leaching risk assessments.
Neverthel ssuming no ion wopld nq& ect thi natu@»f the compound.

4 Since th@iata fo@ resu n@?’hffe@& stud§ a corg@atlon of data is given by Table 7.1.3.1- 2.

Table 7.1. %1 2: Ove§l s \nag@ d@ptu@@onstants Koc(aas) of PU in soils

2 Q N ocC H Koc Kom 1/n

Soil @ @\Stu \ Tee cl,a§@ (%] [1220] (L/kg] (L/kg] L]
\ Ns.a 12 6.3 7.4 43 1.050

@% sm@am 09 81 73 42 1141

BBA s0112 & Le@nysand 26 5.5 6.1 35 0.975
“Sit Toam 2.4 6.0 10.8 6.3 0.855

Sandy loam 2.0 6.3 7.5 4.4 1.0759

Clay loam 1.0 8.0 11.6 6.7 0.8095

Loam 13 6.6 10.8 6.3 1.0596

Silt loam 25 6.6 7.0 4.1 0.9596

Loam 3.3 5.1 11.1 6.4 1.0046
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Arithmetic mean
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CA 7.1.3.1.1 Adsorption and desorption of the active substance

The adsorption and desorption behaviour of Propineb in soil was evaluated during the a&@
inclusion (compare EU Monograph Annex B7) and was accepted by the Epropean Co@ SsiQ
(SANCO/7474/V1/97, 2003). However, due to its insolubility in water and rgptd decompositio n@l
not any adsorption and desorption values were stated in the LoEP for  Propineb, @nce@arent
compound was not considered relevant for leaching assessment that that § ,\
However, as it is mentioned in Table 7.1.3.1- 1, assumin@%o sorptlon ﬁsgould not res %t t ﬁaatur Q}
the compound. Therefore, a value of 10000 was proposed as a reaso \,% e devault f rop@

& O
The following statement included in the Baselin@osswr (P- 0@496 0J) w&@eggd as@eleva@z%
during the Annex I inclusion: Q'?Q} N @ @}
. N @y h\ AN
Report e
Title: Comment Propine %dsm@on/d@ 1ptm@@;lms cm%i@j @& @% %
Report No: RA-355/89 N @ % o @
Document No:  M-102688-01 2@} : @} SN & x S
G . . . ) \ ° o @ @
uidelines: Deviation not ul‘@x @ @ @5\9 < @ @
GLP/GEP: No,na. & N D .9
R Y O © O S
¢ & & @:@ & & & o
Conclusions v @ S oy S N9

& @ @ SN W9 .
An adsorption and desorption be av10@)f I§neb as polg@g&er in'soil /or.gQ#l/water suspensions
cannot be determmed@ue togusolubility a @hty {2 water. Fragments @pd transformation are
formed under these éonditiéHs. "@wefor@lt is §t pos@ble terter@ne a&%dsorptlon study with a

definitive substanc@ & N ) % @ & &

The following sfudy ¢ yet §§bmi ed in \EU@lst in%raz hov&?the sorption behavior of the

transient polygc fr@ ent©and rfgtabolitcs \@wch form& in @e aqueous soil suspension and
©

which can %rm CS35 repre%ntm@the r%evan%gmety pr%gmeb %

S
S SR
Report: ‘ ' ] :1999;M-023175-01
Title: " Sqil ads ior@eso@on 0 ntra@l Tecnico
Report No: N102 Q @j@
Document n@ SM- 175:0) 91 B
Guldelm Nabment) 49 ed :@ stug}oll OECD Test Guideline No. 106, deviation
t specy e RS
GLP/@% Fes L & S

&L
@ D
N %@@@\@jQQ

@ &
EXECUTIVE 8U MD{ARY N NS Q

This study ) conducte detg?fnine@he adsorption and desorption characteristics of Propineb on
three diffécent s@@ fr Br@ (LE@ypic Hapludox; GH: Cumulic Humaquept and LR: Rhodic
Haplu The¢dollowing @entrations of active ingredient were used: 0.5, 1.0, 5.0, 10.0 and 20.0

%pmeb@ Pr eb was analyzed with the CS; method, which determines the polymer propineb

1 asdr ‘dnsieddriraginents and metabolites which are transformed to CS,. The assay was carried
ou%wlth @0 replicates 1in 200-mL glass flasks containing 10 g of soil and 90 mL of treating solutions,
that g agitated for 24 hours at 100 rpm and centrifuged. The supernatant was transferred into a
round bottom flask for reaction and the CS, was analyzed to quantify the residue remaining in
solution. The amount of adsorbed product was then calculated. To quantify the desorbed product, the

@
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supernatant solution was completely drained, and 90 mL of 0.01M CaCl, was added. The flasks were
agitated for 24 hours, centrifuged, sampled and analyzed as above mentioned. ‘
According to the results, the Koc for adsorption was in the range of 2314 to 5757 mL/g. This indicate N
that the fragments and transformation products of propineb, which can form &S, are not ent_in
aqueous solution and are considered to be very strongly adsorbed to soil g are not niQbile.
desorption Koc was in the range of 4348 — 10472 mL/g. ’

<
L MATERIALS AND METHODS < & OO S
1. Test Item < ¥ ©Q %@@ § é\” &
Test item: Antracol Technico, a@ﬁied in aceto@ . &© R ®© @Q}
Sample ID: 231605095 oF \ & Q& o @
Specific Activity: none Y . XS Q 6\ AN
Radiochemical Purity: n.a. S D" g*’ S S
Chemical Puritv: o Q @ XN v @y
emical Purity: 85% %o @© Q@ & ©§ =) & °
SRS S & ¢
2 Test Soils @’ \\ AN 6 x% SIS §
. . o AN N X

@ SN @
Three soils from Brazil were used (%@Tabf&7 1.31- k@The fls re W\?sent@%fer soil pgperties
as required by the guidelines. Thessoils wetre sampled from g@ elc@ upp@@‘l oftg@t% 20 cm),
sieved to a particle size of <2 m and @5 driedy & @ ©@ S
S A

@ O
Table 7.1.3.1.1- 1: Physic ﬁer@r\{lcal p@ern&s of test%mls& .9 &
Parameter 9 © §@Resglts/ Units, Q S Q‘?\g °
Soil GH ) ¢ E? QO « IR ©
Geographic Location Q| Brd#il Y @» Rrazil O ®) Br@?ﬂ
@g/ iat@l @mehlo tossolo Roxo Distrofico, a
Texture Class® @Q @iiﬁ;ﬁ"%ﬂ%o sjh,co i& ESSQrO Al & é@oderado, textura muito
Q O g Q Qy | der&;g texm@edla argilos
Clay (%) O olsY YR o & 70
pH (CaCl,) &, 137 .9 N a6 O Ao 41
Organic Matter (%) 4 &L 28 N 3.0
Organié€arbon (%) ., D] 49D & |9 N, Y 1.7
Cation Exchange Q\ N . O L N
Capacity (cmol/kg)Q 203 rr(@Q > 880 S 121

1. RE@LTS@N]%@ISGQ%I(@% g@\

Propine@ polymer not ble %gous %@tems Within the dissolution process, herein in

acetonejsfragments @1 trans Qetabo]& ar@)rmed artificially (thus not as usual in an aqueous

suspegsion).

According to the results@q thl@udy, %e an@unt of formed CS; residue adsorbed to soil are > 90%.
This indicates tat transient goly ragaents and metabolites, which are formed in the dissolution
process and y#tich ca%&o Sy, ate im@oblle.

The calcu&@ted @) §ants R9c of the Freundlich isotherms for the three test soils ranged
from —5@ mL/g (se@ able 7.1.3.1.1- 2). The respective Koc for the desorpion were in the
range@;? 434@ 10@

& & @
©®
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Table 7.1.3.1.1- 2: Adsorption constants of CS; forming residues (i.e. of Propineb, transient

fragments, CS; forming metabolites) in soil @
Soil Type pH (CaCl) Koc [mL/g] N @
GH Glei Humico, alico 3.7 2314 S ' @Q
LR Latossolo Roxo Distrofico 4.1 4761 v Q> S
LE Latossolo, Vermehlo 4.6 5757 ) 9) § %@@
Mean 4277 S
v@ @ O Q\ @Q
S &
@ 3 S Y
II1. CONCLUSIONS % Q © @

The Koc for adsorption of Propineb applied in @on into agligous, s@l su %sw&@vas €@luc ) in
the range of 2314 to 5757 mL/g. However ggese datg-are @rde@ {as g& nine ads&gfptlon
values for Propineb, because Propineb itself @not s@’ubl c@@’agm@ s is forme which is
determined by the CS, method. Anyway, the @sult @dlca@that

1ng@651d (i.e8of
Propineb, transient fragments, CS; form{ﬁg megboht@m so@)}are \& stro@ adsgrbed to § are

not mobile. @ @ % A S
% \ <
S8 @% g &e,
SN S
N
CA 7.1.3.1.2 Adsorptm@d d°és0rp§on of @etalﬁblltesea@iown %’ld l&ctlon
products@ ‘& @ & Q &

The adsorption and desfﬁmﬂo%ehavu@r of§e d datf Prs%’mebg?sm %as evaluated during
the Annex | inclusioti.(co % Mon@g éﬂd was acce ed by the European
Commission (SAN 747 1/9%> 200 er @0 adsofption ﬁnd desorption data were
stated in the LoE et b@tes@ erl 1m1@olm®€;1d Rropine@DIDT, since they were not
considered for 1€achi assess‘ﬁaent hat thatgime. he followin dy@ the metabolite PU included
in the Baseli OSS@P £@496 -Q wa&@ga%&e@fm‘t b g t@e Annex [ inclusion.

9 @ SN~
Reporte 3.1.29901; 93M-105242-01
Title: N d%@{p ry\gesorp Of%RI pylene ulgon soils
Report No: § PF-3885 & N @ @
Document No: & 1052@01% o
Guidelines: g, S E@ Pest{gide /@\essn@t GL§11HC No. 163, deviation not specified
GLP/GEP@ OYes© SN NN
S @ ,%5 o &

@

Due to an calculat err 15%&ds g ..n
am %&nent of 0 4 In a
order to broad the data (1 e. or p
metabolites P]@pmeﬁBID U meth
data gaps. @

Under co ra %h of @ abo@g men?@ned old study report and of all new studies and data the

d

n bé@wor of PU was re-calculated and reported by an
new adsorption study of PU with additional soils in
was performed. The sorption parameter for the soil
1m1dazohne and were investigated in new studies to close

Table 7\6\ arlzes @e available adsorption constants Kocds) in soil to be used for modelling
purp er 10n behavior of the propineb metabolites did not depend on the pH value
of h@»soﬂ%

&




B . Page 89 of 144
sayer) Bayer CropScience 2014-06-26
R

Document MCA: Section 7 Fate and behaviour in the environment

Propineb
Report: N 593: M- 105212-02; Amended: 2004-01-08
Title: Adsorption/desorption of propylene urea on soils @ &
Report No: PF-3885 S
Document No: M-105212-02-2 @Q S
Guidelines: US EPA Pesticide Assessment Guideline No. 163, dev@i@on not specﬁﬁed Q
GLP/GEP: Yes S & |
) S
o &g s
EXECUTIVE SUMMARY @ @ ©\ v\g@ &@
The determination of the adsorption and des%?tlon Koc 1@ study by<y @ @88&%@
Adsorption/desorption of propylene urea (PU) on did not co@lder the 1n1t€@ s01&m01stu@ for {@

calculation. Therefore, the Koc data were re- cal

The adsorption of [ring-2-'*C] propylene ure PU) S mv@1ga on f@yr so@@rlglmtmg from .

, Standard Soil 2.2 an ply the @y S‘gﬁtra‘c
correspondmg to 4. 9 3.6,2.4 and 0.5 m&jﬁlﬂh Cl utlg e %rcen of P

soil phase ranged from 3.4 to 15.3%.

The adsorption constants Kq4 calcul b g%ean KF the@eun rptlﬁsot sgted the
values shown by Table 7.1.3.1.2- I meﬁ'soﬂ &arbon%ased@orptm§ u@ch orpt&% isotherm
Koc of 7.9 mL/g resulted for PU."R ©

Table 7.1.3.1.2-1:  Re- ca%ﬁétm{%ﬂf ads&tm@ons&&lts (8% (da@l fr@h 1993)

. N Kay Koc
soil 1y %acg%lzo§@ [mL/g] G @ [mL/g]
Sand =) /63 200893 | ¢ 1.0503" @\59987 7.4
K loanpy Nﬁ/&l 0066t O LIAM  [50.9991 7.3
Standard soil 2.2 | &amysand [AY 62455 N 04397 o) 0.9750 0.9945 6.1
N Silt©dm Y 5.846.0 .09599. 9 r&855%@ 0.9991 10.8
AR §1 0085, 7.9
ISHIESEINS]
(RN
&
Report:y %10806 01
Title& @s 1 YBCS-AA P : & sorption/desorption on five soils
Report No: @MEE 08/3@ % )

310 @’

Document No

Guldelmes / 9 4/E§; US EPA, Subdivision N, § 163-1;
ana ian %CO No. 8.2.4.2; No deviation with the
pt10 e éﬁﬁl@mratlon range.
GLP/G@ @@es @ @ oY
N
< @ PN
EXECUTIVE SUﬁMA@ &

loam, loam ) 11%atch@qu1hbr1um experiments at 20 + 1°C.

The adso se 0 w49 carried out using pre-equilibrated air-dried soil with BCS-
AA179 U @ 7 différentdncentrations of about 3. 0, 1.0, 0.3, 0.1, 0.03, 0.01 and 0.003 mg/L in
0.01 M “aqu 12 Gﬁtlon for 120 hours equilibration, in the dark at 20°C £+ 1°C and a
soﬂ@lu‘uo atlo 5011 and 20 mL solution. The adsorption time was chosen due to a steady
int¢ease sorptlon 1n ¢ preliminary experiments. Desorption was performed by replacing the
adsorpgigh solution with fresh 0.01 M aqueous CaCl, solution. The desorption equilibration time was
24 hours. Based on the preliminary tests, BCS-AA17927 was regarded as stable for 144 hours
(parental mass balance >90%) under conditions above and the concentration 1 mg/L.

The aqueous supernatant after adsorption and desorption was separated by centrifugation and the

The adsorptlo%@eso%uoﬁvw@% BC@A17927 (PU) was studied in five soils (sandy loam, clay
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BCS-AA17927 (PU) residues in the supernatant were analyzed by liquid scintillation counting (LSC).
After the desorption step, the soil was dried and combusted. The trapped '*CO; after combustion@vas
measured by LSC. The adsorption parameters were calculated using the Freundlich adsorpti g§
isotherm. The overall mass balances were determined by LSC of the supernatapts after adso@ %
desorption, and combustion and extraction of the remaining soils. @JQ & Q

The recovery of the applied radioactivity for the concentrations 3 and 1 mg/L was >90%sof N@ Th
recovery decreased for the lower concentrations to about é% to 85% indj¢ating losses dge to-fo

of *C-carbon dioxide likely formed during the drying ess before mbustlon -~ ates @
the degradation rate was higher for low concentrations compar@to slow de@rada c 1gh @
concentrations of the test item. @} @
With respect to the mass balance, data for adso Were c ulate the@sts \@h /L a@b

mg/L only. In the definitive adsorption test 12. 3 ?430, 108 and

d13. O%,§ an(N4 0%@714 9ahd 14
8.7% and 26.8 and 26.9% of the applied t adsorbed 4

soil
_ AXXa, resp@vely

The calculated adsorption constants Kk ads) O&Fe Fr@gndhc@sothg%ls fo he five test s011s ged
from 0.12 to 0.36 mL/g. The resp St @ran of T to m@ The
Freundlich exponent 1/n was in the %O 8L t@i O&i@sed Qi th ntr

Data for desorption could not be <@lcul@%ed d to th@ow a@unt @so 5 The@%as ‘R0 s1gn1ﬁcant

AIIIa

correlation indicated between @ and ?adsorpt@h fog@e invés soﬂ
N &
o\@ & @§) @ x@j O § @ y\a@
D & & & ~ 8
v L9 > N .
S 7S e § <
@ N A @© @ & @
IR O S @ ©
F D Va8 O
SEFSERE & & e
& &) N Q X
S & & @ Vo &
A \@ O SN ~
@) Q
S e S o
@ @ @ @ o\% @ @
@ 9O g © o .0 %
W OO0 oD
SRS %Q & @
<) O @ %o
@7 °\@ Q @ N
N R
N Y S s ]S
N &Q &©
@
@ =) § N @Q
< Q & €W
SN
AN
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L. MATERIALS AND METHODS o
& &

1. Test Item N @§
Test item: [5-“C]BCS-AA17927 Qb @® S
Sample ID: KATH 6556 @ NS
Specific Activity: 4.27 MBg/mg N § < &
Radiochemical Purity: > 97.5% % SSURRC IS
Chemical Purity: >99% vC@ @§ g}ﬂ Q\ @Q &@

K o & &
2. Test Soils @} &© S R @<§ K®

Five soils were used (see Table 7.1.3.1.2- Z)@ soils were ta frongy gr1®>tura use a@as
representing different geographical origin and different soil @pert&@s as pequired\by the guidedines.
No plant protection products were used for $the pr@@éus@ear “The soils W samipled ffom the
fields (upper horizon of 0 to 20 cm), sieved t@a p%g;cle s@@ of <Q@mm air-@"led. &

o & & )
. N < @
3. Experimental Conditions @’ o\\ @} 6 &% \© é\a w §
N 5
The test system for adsorption and dggo 1on in @t’ch @@libr@‘l e W\ime@ conggsted ofqeﬂon®
centrifuge tubes (volume 42 mL¥_close@rwitlisscrew™seapsxThe eri@ts e pé@)rmed in
duplicate. SRS Q (OIEERAN

&
In preliminary tests, the ads@tion &f?he t@@i) ite@§to t %st@stem @rfa@@the@@ptimal soil-to-
solution ratio, the appropriate_; dsorpt\fon @ desorption e iliKr@iog témes a(%d the s@oility of the test
item were determined. é S @ v NN
The adsorption phase was carried oufousing\dir-dried sogs® equﬁkibratg@@in @mus 0.01 M CaCl,
solution for 120 hours.with séo-s«ﬂyﬁon fatios gf/ 1. TRE teskitem was ap fixd at concentrations of

w
3.0, 1.0, 0.3, 0.1, 0.08°0.01%nd 3 mgyl in aguieo .01 MPCa C:%olu‘si%o . The desorption phase

was performed bycStpplying prégdsorbed soil sa s witl fregh aquegps 0.01 M CaCl, solution.
Adsorption and dego too{%lace f%’r 2&%urs®uilib@%on ti@e. §
Q (VAN
The test syste@s We§ shai@@ by a %echéﬁcal of@rheaﬁ@shak@in t&@ark at 20 £ 1°C °C in a walk-in
climatic g&%ber. %, %@ @ & o @@ \@7
&@ \@Q \@@ IS \@Q % \@
SENN®) N
S @Q O & O &
TS IS e 8
@ 9O g © o .0 %
VOO & D
O 9 8 @@@ @
<) S o L2
@ &@\ N
@%
@ =) § - @Q
< Q & €W
SN
@ (RN
S O
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Table 7.1.3.1.2- 2:  Physico-chemical properties of test soils

Parameter Results/Units N @l§
= (@)
Soil / Batch AXXa B 2 HaH & |[HHF &7 QQ
ID 200803259 20080313 20080325 2008032@ 20080325 o
. / / / b

Geographic . . *_ &

Locagtiorr)l (City / Northrh'me- F Nort? ine- Noﬁilr ine- @ hrl&%» @

State / Country) Westfalia / Westfalia / \él estf; S
Germany France Qgrmany @Ger y O

Texture Class* Sandy loam Clay loam &@am é Silt loam &Q Loam @U N @

Sand* 67% 21% Q%MS% NN E L @

SiltA 19% 45% 33% @f@’ 59% @y C>53% @

Clay* 14% 34% & g;%ﬁ/o 90% 5 Q] 20%>

pH (Water) 6.3 8.0 6. 6©U “@” §§ =\ o °

pH (CaCly) 6.1 75 O 6% @

pH (KCI) 5.9 734 4.4 @

Organic Matter® 3.4% EZS 034 3‘Z§”\9 f2) 5.7° O

Organic Carbon 2.0% Q% & &@%)) \@ é&% &)

Cation Exchange | 9.6 Q133 v / 0.5,

Capacity (CEC) meq/100 g m@fﬁlOO gm@ meq/?k@ 2.0 meq/ﬁ)OO g

Water Holding N @\g S 0 S KO

Capacity 0.33 bar 120% ﬁzgf“@ - & 240y ) @2®0 &

Maximum Water N

Holding Capacity 51.6&@00{; n.dg § @;QS g/l&&g &.3 g@@Og@ 75.2 g/100g

Bulk Density 123 gml’ | €21 g/nfD E}Y.z&@h %140 g/mL ™ [1.05 g/mL

References for test meth ) acc@US assifiggtion <O Ko N

@ é%y orga watte?@@& orga%c c@ x 1 124 © b

N 0\ @ & @
4. Anal @al P@ed es N Q} §
S O « @

The suspensions wie cen??ifug@ and %he raactwy§conte§s m@% supernatants were analysed by
liquid scr@r%atlon counfing ( ). @9 IS \@7
In theé@lmmary p ntal @gss ba test, tl@® soilswas additionally extracted three times using
methanol/water @ues 'Fhe a ous gype Fant and the @\nbmed soil extracts were analysed by
reversed phase r%dlod n t& dete@nne th st%hty of the test item and to establish the
parental mass bald nee.Q Q
The partition@f th @st m t@e @rpt 1and cf@orptlon batch equilibrium experiment was
determined ﬁsed on the vity @ ter%@‘n th pematant only due to the stability of the test
item de@trawd by the par§l ce y&%er desorption, the soil was freeze-dried and the
radioactiyity content«détermined by com& 101@C to establish the material balance (one replicate
per sqil and conce@:é%m
Adsorption isotherms a@‘lated@y li ﬁr regression analysis of the adsorption or desorption
data according @"Ehe Freundl c@mn Q&

IL RE@LT@AN D IS@SSI@

The o n@grlal bg‘fanc@r all concentrations decreased from higher concentrations to lower
concen@a‘uo@ @rad@n products were detected by HPLC.

l%i%cov@yy of r@loa@lty was in the range of 91.5 to 96.7% at 3.0 mg/L; 90.1 to 94.6% at 1.0

to 91.6% at 0.3 mg/L; 76.3 to 92.8% at 0.1 mg/L; 5.5 to 85.6% at 0.03 mg/L; : L: 55.4 to
83.4 .01 mg/L; 59.0 to 85.2% at 0.003 mg/L, each calculated as percentage of the applied
radioactivity. The decrease indicates the loss radioactivity in the course of the study (before
combustion) especially for low concentrations. As there is no formation of metabolites detected by
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HPLC, this indicates degradation and the formation of carbon dioxide especially for low

concentrations without detectable intermediate products. @ S
N
£

[5-CIBCS-AA17927 (PU) was sufficient stable in pretests. The parental mags balances We®lowe
due to formation of carbon dioxide after desorption and before combustion. S &)

&
In the definitive adsorption test 12.3 and 13.0%, 13.0 and 14.0%, 14.9 and 1@4%, 10.5 ﬁd 8.7ﬁ©and

26.8 and 26.9% of the applied test material were adsorbed in soils _ AIH&
axxo. [ I I ooy, SR

After the adsorption step one desorption step was performed. The -@Q ption supant @s re é
by fresh CaCl, solution and the suspensions were s%@en for 24 hogrs. The RA 11@ e su;%rna

determined. The adsorption to soil was weak and h amount of“adsg# %mn@lu‘u emamed 1r@}
soil after centrifugation. Therefore, the calculateddmount desgtbed f@ so(%was atlv& d

valid. It was not possible to determine rehablé@ata esoq@on . vg, @
With respect to the mass balance, data for adsorg%n w%ﬁ cal@ted @ the tests @/L and
1.0 mg/L, only. In the definitive adso %1 test, 12.3%nd 1%0 0, 1%0 a 4, 0%, 14.9 %,

10.5 and 8.7% and 26.8 and 26.9% o,
Altta, [ Axxa, W

KF (adi@?of the’ Fr $%hd@ot

1ed material € adsorbed@a soilsy

resp@vel

9
Z@s fov@gl@'l é‘iysl Seils and the

\)

The calculated adsorption const

respective Koc values are sho 1n T&Ble 743.1. B t@ g%@ onc%tratlons the
respective mean of Koc was mLa%) a%the l/ﬂ@fas 18. @
S @ S
Table 7.1.3.1.2- 3: Ad?@rptlo@con@ns @ c(:@gelat;(&n coe@ent@f P%a{%soﬂs
. ) . . WY, Koc
Sol TRe ﬁ:a%ﬁm% b ] s | s [mL/g]
HHF Loath” 8 O 0366 | @1.0046 0.9998 11.1
AXXa Sandy 10@1@ 6.1 N 0.140 2 1.0859 1.0000 7.5
Allla ®&pam O 63, o 0.141 @@96 ol 0.9980 10.8
HaH S P63 N @l75 &7 9596 0.9967 7.0
CAY ¢ | Clay loam 9175 SN0.1160° |, 0.809% 0.9950 11.6
D S’ 8  M@an 0.189 <L 09818 0.9979 9.6
@ O > () \U
SRS N Q
0L CONCL@O&S& § oS @’ S
The adsorptlo%%const KFgx) of @@ P alc ed d on the FREUNDLICH isotherms for the
five test solgyand @con ratiéns ( Q%mg/Lx'md 0 mg/L) ranged from 0.1156 mL/g to 0.3661
mL/g. The&espectlve Ko@valu@ or % werg)in the range of 7.0 mL/g and 11.6 mL/g (mean
‘&9

9.6 mL@ @ Q @
Ther&was no mgnlﬁ@nt c%elatl@ 1nd1@§ted b&@een pH and adsorption for the investigated soils.

N R
© @
An overall sumfary 0£ availgble adso tm@constants of PU is given by Table 7.1.3.1- 2.
S %
< Q & ©@
O N
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Report: I 0 12:M-429453-01 o

Title: [5-14C] BCS-AA66386: Adsorption/desorption in five different soils @

Report No: AS199 ‘N

Document No: M-429453-01-1 S @Q S

Guidelines: EC, Commission Directive 95/36/EC Amending Cou A S
Directive 91/414/EEC (Annexes II + III, Fate and B%havwr in the @ @
Environment); July 14, 1995. %y \ s N
OECD Guideline for Testing of (& icals, No Ny \\ @Q
“Adsorption/Desorption®, Jan. 21, 000 US ERR, Fate, Trax@%ort %G
Transformation Test Guidelin OPPTS 835 @20 Sedimegtand §
Adsorption/Desorption Isothg‘? deviation@ot s&gmﬁed& & ) &@

GLP/GEP: Yes % @

S-S S &
EXECUTIVE SUMMARY Q %@ g} G
Q

Due to the instability of PTU under t}:@%e mged t&{ co 10ns;§)1
performed. Even though two dlfferen r1th on t% niq s we &used"\the dep \'

&)
AN
“@J\@Q@\%

the test item for three of the five @11
<3 days.

The adsorption/desorption chal@c%n 1@ of 4C]@@ @38 e stu}led by batch
equilibrium experiments in fiQe different soils, sa@y lodm m_’ loam
R

oil characteristics
r characterization

, loamy sand a, silt lgam
see Table 7.1.3.1.2- 4). The&'pH vatlues d rmi@d in
of the soils. X IS @ ©§ 6@ N
The aqueous superna@i@%t aftey’ adseption was s@aratq@by ce@nfu@on IN the ["*C]PTU residues
in the supernatant ca alysed§j 1984 scinti@atl@ount@g (LSC) and radio HPLC. The recovery
of radloactwlty @ é @ﬂs s detéeminéd, by She s rnatas s after adsorption and by

(fo
aClz@ th %
v

combustion of ing soﬂs a was@ of 7 2"/&9f applied radioactivity.
Samples w1tl®1t Oused s cohtrol di w afty adsorption to the vessels or
degradatloﬁ@Radloacggy repre@nted%%‘%@f the @st 1@11 aniyqe radioactivity balance was in a
range froiy99.1 -100 N

s @ @ §F &9
Several tests 1nd1 l% ex@st 1t PT’& 18 %)t eno&}h stable to derive batch equilibrium
adsorption data 1lised soil 1Nakenﬁ§’ O S

@ @

I MAIA@% A@ME’RHO)@’ @\
Test Item @ @'jf' %) %@
Testit@ @ B- e BC§§A6@6
N

Saiple ID: w0 6
Sp%lﬁc Activity: § 3@2 MB g (§ 23 puCi/mg)
Radlochemlca@lﬁum%y& g 989@ Q
) . 2
\

Chemical P 99%% @

2. @st s@ % v

Five %@t soﬂ&see@ble g\$3 1.2- 4) were used within this study, chosen to cover a representative
%@m ] hysf@j ch@mcal properties. The soils were sampled from the fields (upper horizon of 0
@n&leved to a particle size of <2 mm and air-dried.

o
.

E
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3. Experimental Conditions

In Preliminary Test I the soil to solution ratios were defined to be 1:2 for all soils. 24 hr@ter @
application a purity check of the supernatant was carried out by means of radio-HPLC.

The aqueous supernatant after adsorption was separated by centrifugation. rSﬁles w1th0ut@o

used as control and did not show any adsorption to the vessels or degradation@gfhe Prehmlna T,e@%
consisted of two parts. First part was carried out with gamma sterilized (2 plﬁ@b\Z 4¢,

kgray) soil @n
6 and 24 hrs after application) and in the second part NaNj3 as biocjge as added\to th&%lak@

solution (sampling 2, 4, 6, 24, 48 and 72 hrs after applicaion). Q@ @ @ &
@ S ‘*\a
Q) % Q)
Table 7.1.3.1.2-4:  Physico-chemical ti test soil LN
able ysico-chemical proper 1es@ est soils @& &© R ©© @
Number | O \4
Soil Designation _ #
Abbreviation WuW SHH & °
Textural class [USDA] | Sandy loam @Yit loféh
Textural analysis N . é\ﬁ <
[USDA] & N L q Q
Sand [2000-50 pm] 57 @< %%70 Q § 370 ? § @ 31
Silt  [50-2 um] 30 @ KT Ay ©© Gl6 S | % 54
Clay [<2um] 13@ 9 Jg@ § @3 & S g\\@ S5
pH value: @y < I
Water Ny RN s 7807, ® 52 © 5.5
CaCl, L5l | Mexw P 13 @ 59 9 5.2
Organic carbon (%) 720 9 9 | a4 N 0N 200 2.9
Organic matter (%) @* < @99* »\2 O7.57% 3.4 4.99*
CEC (meq/100 g soi)® 3.5 o 12.9@ & 199 & 93 10.0
* Calculated: Orga att Orga Carbﬁ%}x 1. 72 @
& g@ NI
@ \ & G& \ & § R
4. Anal@cal @ce%@es © K 6?@0% @b Q @
104

The suspeg@szfons were centri @e ra@act vity c@ s\ he supernatants were analysed by
liquid @tillation c ing ¢SC) anid radio- HI@ ¢ reco@ry of radioactivity of the soils was
determined by LSQ‘( the @pemx@nts T ads&rphq&a nd b&%ombustlon of the remaining soils.

@ @)

11

RESULTS A@Dl% ss@N

v
N

<&

©©

g
In Prellmlna@@l"es alr@y 24\hrs after applicatien < 8% of the radioactivity in the supernatant
fast degradation under test conditions. The

tin

represented, the unchan PRV,
radioacti&ity balance V@ in @ge ﬂ@)m 9@ -97 ?%

The i
(determination of
with gamma stesl

shaking perlod%of 2 a%b
The corres d1n are mass
balance c@ghe te@ltem as @mded
The d %dat of t

bioci 1n g sh@@

were > 97%.

stability obseﬁ%d i
u111@10n ﬁme fo@dso

ilized so

reh

es after 24 hrs were < 9%.
terminate the test with gamma sterilized soil after 24 hrs.

@t I K@conﬁrmed by the results of the Preliminary Tests 11
ton and parental mass balance). In Preliminary Tests 11
<i%gra the s&gnples contained < 19% test item in the supernatant after a
6 hrsRo unchanged ["*C]PTU was detectable in the soil extracts.
Due to the insufficient mass

testi@m was confirmed in the second part of Preliminary Tests II with NaNj3 as
solirtion. 24 hrs after application < 66.1% of the unchanged test item were

de@rmm n the supematants, and < 20.5% in the soil extracts. Depending on the soil type the
corres ing parental mass balance was in a range from 68.1 to 88.6% after 4 hrs and from 28.8 to
82.5% after 24 hrs shaking period, respectively. The radioactivity mass balance at all sampling dates
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The compound PTU was not stable under test conditions with gamma sterilized soil and with NaNj3 as
biocide. A definitive test was performed to demonstrate the overall recovery of radioactivi@ut S
adsorption and desorption constants could not be determined. @\ @§
&

III.  CONCLUSIONS @ @ @

Due to the instability of PTU under the test conditions the definitive test ¢ ld not be p@m@@’f W,
different sterilization techniques were used but the @radatlon wad,too fast teydet

adsorption isotherm. & @ @

@Q @ %
Since a Koc value could not be calculated for PTU @15 was the jasti ﬁcatlon to@’cludé@n es‘@m‘u U
of its Koc by the proposed HPLC-method into i 0 Supplemen D@s"ler @s Pro@@eb re wa&
approval Annex L. @

The sorption Koc for PTU (as well as for the m@ble @%m@k@fﬂ@ \ined\\%’y HRLC is
contained as part of the earlier listed stud;@‘or &bbic é@grad@on rop@eb %DT (s%e)
I 00 4). This respectﬁ-x‘% part@’ sug@anze(@elcg Q

\ & M

Report: 4; 4849 1 ©
Title: [Propane-1-1 i : icde abron igjour sQils | %
Report No: EnSa-14-11 9 2) P &
: % Q S A
Document No: ~ M-48490 N 'S @ S
Guidelines: OECD Tést G 1dehn @ &
Commdission I@gul%@n ( No 28@6{/2013 in aé@rda@e Wlt&@@egulatlon (EC)
No 1107/2 NN
PA@ P?f@est G@del@No &% 41@ dev@‘uons&% specified
GLP/GEP: N
S &)
§ & \“9 o S &L o

S \\ N N
EXECUTIV%@UM@@ARS@ S v & o &

1. Test Iggms @
Test item: O S ©© PT%Q\(

Sample B
Specit@ctlwty .9

Radjochemical Puifty:
Chg%’ncal Purity: * @@

Testitem: @° . i
Sample ID; S \%
Speciﬁfﬁvit ®

/

Radioc urity ©
Chemical P

el @y Q
2Q© R@rence@ub@nces

The fing reference substances were used according to OECD Guideline No. 121 in order to cover
the Koc range: Sodium nitrate, Acetanilid, Methiocarb, Isoproturon, Naphtalene, 1,2,3-Trichloro-
benzene, Fenthion, Diclofop-methyl. The reference substances were dissolved in methanol for HPLC
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injection on the HPLC.

©

3. Experimental Conditions S
The test system was performed according to OECD Guideline No. 121. The retention ti Were§
determined in duplicate. S @

, & ©.8
4. Analytical Method Q N
The isocratic HPLC method was used. The LC-column was Agilent Zofbﬁ CN (5 umgq xé@ m
the eluent was MeOH/purified -Water/CHCOOH 55/44/@'/V/V). The @w rate wasé]}mL'n andghe @
injection volume was 100 pL. ©Q @ é\a $
The void volume of the test system was determine@}vith sodiungnitrate. The @entio@tim f thés
reference substances were measured and the ligeyr calibratioﬁ@plot@tog @.{1 log, Koc reference
substances) was calculated. The retention times @fthe test subitances Were det mQ undér @?‘ e
conditions and based on the calibration the log Koc ceyld b cu&&}d. %@J @6 N 2o

Q @ N v
< @ (e .

. RESULTSANDDISCUSSION & @& @ & & © 2 o
The calibration curve for the reference @ﬁﬁst%m@ wlcul@d (%.Q&@x + 80%\{9 RE= @43)
from the data presented in Table 7.1.3.82- 5> w\g 0\& % %o
2

Q S)
N Q)
The Koc for PTU was determined zq% 19@§@§L/g°ég§ Ta%§7.l@@ -@ N @ %
I llel the Koc for Propi bD%DT%d 'n@w't ©=@jrl-@§) @fbl R3.12 6)
n parallel the Koc for Propinehy] %seg@ml i c =4 (se@a@i....— .

R
A pH dependence of both & Koc 1 no pecte@in the: relew@% pHprange, %ased@n the chemical
G

structures. Both findings were tained”in @ overatl sum%qar@n th&@ﬁdso@ion behaviour of
LN

i i 1 % AP.3.1<l. >
Propineb and its metabolit sl&wn by &a leg 3 al § N §
Table 7.1.3.1.2- 5: é@alib@hg&%t w@i:@the @eren&e sul@anc&&used&\
Reference Item &y RQentio@me SIS Q@ @log k' log Koc! Koc?
S L O [nim] el [Vdata? megn s 8 (mL/g) |

Y
O L gl S lo Oy &N
S > %\3.1% v 9l § Lo

Sodiu 't@t
odi % e

O Ty O O s D

N ey
S ]
Acetanilid @ @ @ 8385 ol -0, 0,41 | 0.00 1,25 18
@ 9% 7.9 | QisgsO| g
0
. 6. D 17 [ os
Methlocar§ @ @ Q - /JJ 4 0.05 0.00 3.1 1259
& o e @ a7 005
5.93 0.8809 | -0.06
Isoprefuron N ) u} § 8 -0.06 | 0.00 1.86 72
RIS D
N & & D™ 080 -0.06
N
Naphtalene &@ 3 807 (O] 538 019 1+ 619 | 0.00 2.75 562
@ " Ko | sss 0.19
%o , D 1 2
1,2,3-Tri rbe@?w w© 88 878 027 1 427 | 0.00 3.16 1445
& 908 1.878 0.27
NS 12 2 4
Fepthjon @ § ~12.00 803 045 1 045 | 0.00 3.31 2042
& 11.98 2.797 0.45
S 13.85 3.390 0.53
Diclofbpimethyl ' ' ' 0.53 | 0.00 42 15849
13.83 3.384 0.53

! Literature values according to OECD test guideline No 121
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2 calculated by log-transformation from literature log Koc values

& D
Table 7.1.3.1.2- 6:  Results for the test substances N
a8 O
Retention N & Q@
Test Item Time k' log k' %g Koc? ~Koc!

[min] [-] data mean SD data mean ﬁmL@

ineb- 5.88 0.9 -0.06 291 S
Propineb -0.@ 000 foio— 2208 o.% )
DIDT 5.88 0.9 -0.06 0221 S %
443 0.4 -0.39 N o127 | A » 8
PTU 39 | 0.00) D7 oho O 190
443 04 039 A a7 &7 P X
3 calculated from calibration function % . 3 °\\g @ 6\ R &t@ @U
calculated by log-transformation from calculated logé valu@@ %Q &% @}’ S >
I SR o & &
SRS . & v
87N R &
Report: g 74 0y
Title: [5-14C] BCS-CT294R9: Adsorption/desqrptio ﬁve@@ fer soils®
Report No: AS203 R o O § O
Document No: M-4317%-01-1.~ @ @ QN
Guidelines: OEC %@uldelﬁe fo@ esting of Ch&mc ¥ 0 196 A%orptlol@besorptlon
USI%}) r1u eth@, Jan21, 0 ©
A, Fate, T@ns§nd Qransf%matloﬁ@ est ®1d s OPPTS
R
835 1 edigent a@l' S @dsor@onﬂ%sm‘pﬂon Isot@gm January 1998;
@ewa@ns @Spec@ied é &\
GLPIGEP:  Dyes & > & e o
@ \ A AN &\ @ R
> (B > &

EXECUTIV@SUR«@A@@ © N & S © 2

The adsﬁg@)%on/desogm ct@cs o@ [5 14C]B@CT&@89 (4-Methyl-imidazoline) were

studle@ batch equ riunfpxperimentsin ﬁV@Olls ssandy feam , silt loam -,

loam - s@ly 1@@}1 ﬂan@}llt 16am , in (for 5011 characteristics see
1 &

Table 7.1.3.1.2- %
The adsorption pﬁase@@ th
soil with [14 {-Methyl-i
the dark a 20 °Cx2°

%
@eﬁve T arried out using pre-equilibrated air-dried
zolin@ at eQricentratio nominal 1, 0.3, 0.1, 0.03, and 0.01 mg/L in
hou@The@g@ulh@lon solution used was 0.01 M aqueous CaCl,

solution & @ @
F ollowi§soil to s@iio % ere defined:; f@z soils _ - _ and .
with 1:8, ad fo 1&wm@20

The aqueous supematal@’ aftefbadsorption

[4C]4- Methyk@hdeg)clme

(LSC).
E§aren balaifee after 48 h showed that >90% of applied ['“C]4-Methyl-
be recdver

desorption was separated by centrifugation and the
iduesQin theQ@uipernatant were analyzed by liquid scintillation counting
RS

For all s%
imidazg

The mass b ce the “@15 was determined by LSC of the supernatants after adsorption and
des@tlon @nd by \§ustlon of the remaining soils. The overall material balance for all
corcentrations for indivilual specimens was in the range of 95.0 to 99.6%, 92.4 to 98.9%, 89.2 to

98.7%¢92.6 t0 97.9%, and 81.2 to 95.2% of the applied radioactivity in soils ||| | | || GGz

I - . respectively.

In the definitive adsorption test 24.6 to 36.0%, 32.2 to 47.4%, 33.8 to 49.3%, 35.6 to 50.7%, and 41.8
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to 58.7% of the applied test material was adsorbed in soils _, -, -, —

- _, respectively. @ ©©

QS
The calculated adsorption constants Kr of the FREUNDLICH isotherms for thfive test soan d
from 2.7 mL/g to 14.6 mL/g, and the normalized Koc was in the range of 89.3 to 860.8 %L/g.@%
FREUNDLICH exponents 1/n were in the range of 0.8702 to 0.9015, indi%mng that the @nce@tior@
of the test item did affect the adsorption behavior. % R 2.

A N

At the end of one adsorption and one desorption phaség#0.9-57.3% @%.7—46.8%,@”.1— %, 2816- &@

44.3% and 26.8-39.8% of the initially adsorbed amount were desorl&in soils [ ! &@

LBV N et
N

The mean desorption KF ranged from 3.6 @6 mL/g and and the noliQ@KF 04 rgged

from 88.7 — 1327.1 mL/g and were 0.98 - 1.54Ktimes @her @ th(&}ob%@d ﬂ@dso@%’on phase.

S) @ S @

A v
A. MATERIALS S Q@ & o @% &
S s Sy A LS §”

1. Test Item @} \\ @ s & N é\a S

Test item: [5- “QBCS LT O & & &

Sample ID: KMI&9262 @ '~ % N D @@ S %@9

Specific Activity: 43 @B@lg (186.44 @i/mg@@ &© ©© RN

Radiochemical Purity: 297.7% v @ &@ Q @© &

Chemical Purity: 7S 96.3% & &@ L9 & ©

. 9 O SEES
2. Test Soils N S 9 § @ ©@% N §
€ ) 9 O ¥ . N .

Five test soils (3 froip’EU, f@’ror@S) seg Ta@.l.@} 7)Q/ere&ed W&i@in this study, chosen to
cover a representaive t

e in Spil ico-c%mi@@pro ies, The sgils were sampled from the
fields (upper ho@)n 0{@150 ?:Q%m , gi%ve%% a p%sticle of €2 mm&nd air-dried. The pH values
were determi in a@ous@laﬂz utig{@br charactegigation®f the sofls.
S @ i@ \@ @ O %@
Table 7.1.341.2-7:  Physi ' ties of test@oils
able 1\ fs%yswg(\ em pro@r 1?\ 0 %{;@n @

Numtber 5 ® NTHOEENETTS v v
RS I I
Soil Demgnatm{:@ ® 1 US California | US Nebrasca
Textural class ~ Q. ‘¥ S .
[USDA] @@ c D Sa\r@o%m@ Loam Sandy loam Silt loam
'[l“g)smblral Qﬁysis D § %,Q &
@ y X

Sand P000-50 um] L2 & ¥ &y &S 37 56.0 12.7
Silg_ [50-2 pm] g 30 @ @} 60, 40 32.6 60.8
Qay [<2um] Y| K13 Q & 23 11.4 26.5
pH value: N & © @ &w

Watel N B &1 Q65 7.5 6.8 7.2

ClLh <P 51 Y | g, 63 7.3 6.7 6.6
Organicqcarboni%)| ©° 2.6, Q29 4.4 0.7 1.7
Organi@mattep(%) | &  3.43% 4.99% 7.57* 1.1 2.9
CEG® & &
(még/100 @%ﬂ) S L ™Mo3 12.9 19.2 16.1 16.1

I

lecu@: Organic Mafter = Organic Carbon x 1.724

3. Experimental Conditions
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The test system for adsorption and desorption in batch equilibrium experiments consisted of
borosilicate glass centrifuge tubes (volume 42 mL). The experiments were performed in duplicat@) In S
preliminary tests, the adsorption of the test item to the test system surface, the optimal soil-to-solutio N
ratio, the appropriate adsorption and desorption equilibration times and the sfability of the@t it&n
were determined. N S

The adsorption phase in the main test was carried out using pre- equlhbra‘v@i air-dried soil with [5-
“CIBCS-CT29489 at concentrations of nominal 1, 0.3, 0.1, 0.03, and=0.01 mg/L @ the%§rk
20 °C £ 2 °C for 24 hours. The equilibration solution use@fas 0.01 M dqueous CaCl%%lutxh@

&
Following soil to solution ratios were defined: fsoﬂs ﬂ ﬂ ﬁan&©

B i 13, and for [N it 1.20

Desorption phase of the study was carried out@supplymg&re ads@@ged s@ Sp\@men 1th @§sh
0.01 M aqueous CaCl, solution for one deso tion cy

Samples without soil were used as control prel&ma&g%st @1@% dléﬁfot S@N aﬁsorpt&l%to the

vessels or degradation.
% @ @ % ©© © @j Q%
4. Analytical Procedures @} \ @} §

The suspensions were centrifuged a@the%@%loac@uw é@tent@n th er § lysed by
liquid scintillation counting (LS . The ‘Rass lﬁla@ of t s011 as rmi C of the

supernatants after adsorption and sorﬁﬁon bu n ofdh re g‘%

In the preliminary parental mass bat %e test, the gor ally extracted th é%m seven times
with 40 mL acetonitrile/0.1 M ‘%ochlor§c1d§ 1(v: for 3Qm1ng\”l@@e agegous supernatant and the
combined soil extracts wgre a yse%?y re¥érsed phase HPL@@am@tect]&g@ to determine the
stability of the test item and to%tabllsh nta ass ce.

The partition of the fest itefiy’in l@ adso t1 Gnd d&s%rpt bat&h equ&@lum experiment was
determined basu@ﬁ radloact nt i e s%mﬁzt Aftéddesofption, the soil was freeze-
actl @
&

dried and the ra t ‘v@ d termmé@ busgon/l@ to establish the material

balance (one repls ate%r soﬂ%nd ncentragon) Q
Adsorption iggthermgswere@alculdted @nea%\mgre@on a5l s1s@of the adsorption or desorption

data accord%lg to tI@Freuﬁdhch@ﬂuatl n. & @, O R,
%

N
I /\RESULTSI@WD g@USSION@% O

\
The overall mater@bal nce f@ con%*entra@ns fo@ndl dual specimens was in the range of 95.0 to
99.6%, 92.4 to 989%.&N2 t 7%292.6,£097 9%, and@B¥.2 to 95.2% of the applied radioactivity in
soils “, , respectively.

The test 1t%1 was stable 1§aqu \Caolu@%n Tl@ parental mass balances were > 90% for all soils
after 48 equilibratién timegxyYhe p@énta ass-batance was calculated as recovery of the test item in

supernatants (CaClz@lutl%s) andsoil eéractg (€dmbined acetonitrile/water extracts).
X
In the definitive adsorpt@tes@'% 6 to@6 0®2 2 to 47.4%, 33.8 to 49.3%, 35.6 to 50.7%, and 41.8

to 58.7% of thezapplied tyteras @sorbed in soils || | | . . .
, &espectively.
@

, an
The calcud ted @ @Fants 1849 of the FREUNDLICH isotherms for the five test soils
ranged L/gto 14 L/g. The FREUNDLICH exponents 1/n were in the range of 0.8702 to

0.90 5w1nd10@§ng thescdncentration of the test item did affect the adsorption behavior. The Koc
fo& orp A was@n th@nge 0f 90.3 to 860.8 mL/g

At the@of one adsorption and one desorption phase, 40.9 to 57.3%, 25.7 to 46.8%, 13.1 to 46.2%,
28.6 t044,3% and 26.8 to 39.8% of the initially adsorbed amount were desorbed in soils

_ B B cocctively. The mean desorption Ke@ ranged from

3.6 to 22.6 mL/g and and the normalized Kr oc® ranged from 88.7 to 1327.1 mL/g and were 0.98 to
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1.54 times higher than those obtained for adsorption phase.

The respective constants and correlation coefficients of 4-Methyl-imidazoline in soils are gl@ in ©©

Table 7.1.3.1.2- 8 for adsorption, and Table 7.1.3.1.2- 9 for desorption. Q\ g
@ @ @
& s N
Table 7.1.3.1.2- 8:  Adsorption constants and correlation coefﬁclentsxf 4-MI in sgﬁ 2
. H Kr \ \Koc
Sol e | ey | g of " 9] ®Imlfs§§ S
Sandy loam 5.1 2.6785¢ 0.9010 0.9%? \Q 1389 D
Silt loam 6.3 3.73¢9 0.88'8 09994 8.8
Silt loam 6.6 14,6943 08724 ;9 @991 | . 860.8>
Sandy loam 6.7 45442 8866 | 5u.0. 99@\& 7 6200
Loam 7.3 $397460 0.870¥ & 09998 903
Mean 5§@§ &g 0,@25 S 0.6995 é 3669, °
Table 7.1.3.1.2-9:  Desorption con I?S zﬁulf:) \latl @%f %nt @%— in s ils§w §@
ption consfa glatiod Soeffic e Min soi 3
2 ocC
Sol Type (C@j P [m%g] S NG w8 < AmLig)
Sandy loam N1 g | 358650 | A0.8698 [O 09985 I 1793
Silt loam | @ 63% O4015 |D708283 [Y 0989 «| 1694
Silt loam 22.5608 08733 D9  ,0.9993 © 1327.1
Sandy loarg_ @}7 Of  @8998 U 08726 | 0,999 942 8
Loanis, 39 39038 [©00.73T8 09975 88.7
@a U@@‘) @ean O 8@4 o7 08350 o .0.9987 541.5
&
@ & N § Q@ > @© @ - @&
L CONCEDSIONS <~ . = O S S @& <

@
Q @
The adsorptu@des@w @aract@lstlc&of [SQC]B@ §9 (@*C]4-Methyl-imidazoline) were
studied in f@e soils. Ko é,(;\f

%
The Kg@@or adsorptl s@ the @ge of 90. 3§ 86@ mL@(mean 366.9 mL/g). This finding is
contained in the o s&mma@n th@so@on lg&hawo@f Propineb and its metabolites shown

by Table 7.1.3.1- @

The desorption %oc @ ed f@@‘u 8‘%2 1@ Q@g and were 0.98 - 1.54 times higher than
those obtained) for a@orpﬁé@phaé’& \ \

There W@O correlatl%l 1nd1c eg an%omtlon for the investigated soils.
S

< % @ \
CAT132  Aged sofptio @\@ SEES
Two studies orfZaged sorpti f Pne and its residues in soil were evaluated during the Annex 1
inclusion (¢ ar; ogréiah Angex B7), but they were regarded as not to relevant by the
European m on ( CQ/7474/1/97, 2003).
The le vioufivas g¥dluated by the adsorption/desorption data shown in the section before,

in comb atl®1th cept‘@and agreed model calculations of predicted environmental ground water
con tratl(@ ) parent Therefore, new studies were not performed and are not required
ur@ér Co 15510n tion (EU) No 283/2013 in accordance with Regulation (EC) No 1107/2009.

&
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CA7.1.4 Mobility in soil

A plenty of studies on mobility of Propineb and its residues in soil were evaluated during the A&X I@b

inclusion (compare EU Monograph Annex B7), but, as mentioned in the chapter before, t & werdy

regarded as not to relevant by the European Commission (SANCO/7474/V1/9 03). @ ©)

The leaching behaviour was evaluated by the adsorption/desorption data shé®n in the sect%n be%re,

in combination with accepted and agreed model calculations of predicted%wironment rouléﬁvate@

concentration (PECgw) for parent and its major metapolites. The&é‘ﬁ@re, new studies -were

performed and are not required under Commission Reg@ion (EU) N©™283/2013 i@cc@ance @wth @
K o O & &

Regulation (EC) No 1107/2009. O
S & Q¥ & s

@ $

Q o & < @
CA7.1.4.1 Column leaching studies N @@) ) \é & @@}
CA 7.14.1.1 Column leaching of the a(%@'ve s§tar§@@ &%\ @%@J @6 \% %o
N/A (see chapter before). Q%%ﬂ @Q Q@ (& @@, é @ @& °
No additional studies are submitted w@ﬁn th&s\ Su%}men@l Do&%r f&@the Reopineb ren@l of
approval. Q@ gé\ w, °\& %© @} @Q é\g S)

L. N Y N N

CA 7.1.4.1.2 Column leachirg of @etab@}ites@@ea wn&ﬁld %@Qﬁo&@rodu@ s
N/A (see chapter before). Q@ ‘\& Q@J @ x@ @ (S é%

Y 0
No new studies are submitégd wit@ﬁ thi@ppl@ental @’ossier&for @Pm@@%}b reggwal of approval.

. 2 N . N :
The leaching behaviour ean l%assess?d fre§ thail adsg?gptlom@%so@n values combined
with other relevant infut da@y a&é%beted@od g es@mati@s, 1.¢, PECgw ¢alculations submitted
by the respective @ection 9. o ©» o s
G I
S (O O NN S @ X
RV N &

CA7.142 Fysieterstidics. & & o7 &

No studies are subiffitted \%’thin@is S%Ele 1 D@ier fo@the th@gpineb renewal of approval. The
leaching “behaviour c;é”;be agsessed the agble rptg@/desorption values combined with

s

other ant input dafa by@gcepeted n@d@llin ti on;\@. PECgw calculations submitted by
the respective MCESsction 9.2.45% ©° O S
A IR N

o & & 5 &
CA7.143 o Fieldldaching studies & & @
N .
No relevagt@udies%re iﬁud in t&@sel' \d(’@, since such were not required. No additional

studies a bmitted v@hin t his pl@ ntalsossier for the Propineb renewal of approval.
. NS

N Q
Q N N
CA\%Q Fdte an@h&%ur waé@} and sediment

The chemical ggbstance Propineb_j§@diffefent in comparison to most other active ingredients (e.g.
fungicides) which aﬁéﬁ)ro d aﬁi chémical with a distinct chemical structure, purity, solubility
and stabilit ro@eb i mqgﬁin or g@ action step by mixing of propylendiamine, carbon disulfide,
zinc sulf@ andsasmalf amount of formulation detergents. The resulting product is a polymeric zinc
propyléhe lﬁc%maith not defined polymer length. The complexes in solid form are
practé\?ﬂly i lul%§\1 whater and after dissolution the polymer reacts immediately with water and
ot@@ava'@ble su oun@g substances. The reaction is likely at first a dissolution of the zinc salt
fomin@e highly reactive dithiocarbaminic acid with different chain length. The following de-
composition can lead to propylenediamine and carbon disulfide as back-reaction. In the environment,
bis(thiocarbamate) is likely to be easily oxidized and forms thiuram disulfides followed by formation
of isothiocyanates. The isothiocyanates are highly reactive and can react either with water,
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intramoleculare with other intermediates or with surrounding dissolved or suspended organic matter
(e.g. formation of non extractable residues, NER). @ S
The route of degradation of Propineb in the aqueous environment, which was investigated in<asset 0§
laboratory studies performed under pure aqueous conditions (hydrolysis; pho@sm) as welldas un@r
more realistic environmental conditions, i.e. in the presence of natural watergahd sedlment%ont,af@hg
oxygen and organic material, can be well explained. % § @ @@
)
It is concluded that Propineb as a polymer does nossolve in @ter Theref thlsso d
radioactivity in the aqueous solution of hydrolysis studies must $esult from s@)nta \~ s ed
reaction products. Since the total amount of radloact®‘ty found in %Lle hydroly51 t solfRions
* 2013) was constant already 3('}'3 the first sz&plm@ the Aalf- 11 §.of forr%ﬁtlongo
hydrolysis products was estimated to be les an 0.5 h@@ at o S 4 %\and 13\71@@9 \\ all
temperatures. 9 N
PTU was the main degradation product Whl@wa @rme@n ste@ aq us btter s&lutlon%t pH 4,
pH 7 and pH 9. PU was formed as a seco term@l traféformaRon pro uct@TU afid PUAre s@sle
under the test conditions. The polar %he \hyd@ sis ‘udy n Qd@/ll) swwas not sta§and
fragments were identified as precurso f P, T Qansa%%t ﬁrst@npom\inte d1atés§1cead© er to
Propineb-DIDT, or by elimination®?t sulfur hy@)gen@ld c@ @ulﬁ to @J al% PU (for
pathway of degradation see Figure:.2.1. 19 ®\ ©@ < N

Q O N
The degradation of Propineb uggler aqife@ous @Ioto@s co&o notf re @ncqﬁdue to its rapid
degradation in the dark by %rolysﬁ\s Thesefore, unlight is n@z expested to be a @levant route of

degradation for Propmeb (and 1%rnajo§@ﬁe51d@ PTU@’after s @accx&@ng te, good agricultural
practices. & S R

"\g
Propineb TK83 is co der b @Q’\Iot Rehdil 1odaggdal@$' H@evep,\l hould be considered
that the polymer Prgpineb de n&ses @edl ueous solutfon, butthe standardized test just
measures the co te r@aeral transfoﬁ@atlo odu%s to c@@bon dioxide at a quite high

dose rate @ N @ N
Due to the b@ore @ntl%@ intrisic &opertf@s of @pm studigs on aerobic mineralisation in
surface water are not to be pr&@ded <§5nce @ntam@tlor@of op%}’water (freshwater, estuarine and

marme)@il not occur@ @9 @@ § &

Brought 1n contact u %B:r% water, e. @%fter its ap@gcatlor@ suspension into the supernatant water

of a water/sedlme@» test syste ew Water/sedmentStudysusing “C-Propineb by

2014) the same@@egr ionprodudts as- &tecte@ in s@it were found. The transient first unpolar

intermediate d ejther to @ropl eb’D D@ or b@ehmn@aﬂon of sulfur hydrogen and carbon disulfide

to PTU and 4Methyl-i , pos&ibly vig other olar transient degradation products. Propineb-

DIDT, 4 Methyl-imid ohne @ad P are afso qui e short- living transients which are oxidised in

several §teps, partly 2 formation of PU 6o NEESo the final degration product *CO,. None of other

inter%ediates coul isoka¥ed, was@lie cgs¢ in soil.

Frotn this study it 1s qﬁzd@é that @‘Opl@ and its degradation products have no potential for

accumulation igthe aqueous@nwrgnent or modelling purposes a worst case DTso of 1.0 and 1.4

days are to‘gxprop@%ed r«-’l‘”‘ b and Propineb-DIDT degradation in water, sediment, and total

A @

water/ sedi s&ﬁem, &S ecgtgely @ proposed degradation pathway in natural water is shown in

\

Figure 7.@1

ssmen on Surface water exposure a DTsy of 0.5 days is used for Propineb, in order to
simul e rapid formation of its metabolites whenever the polymer breaks down rapidly in contact
with humid soil.
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Table 7.2- 1 and Table 7.2- 2 summarise the substance related parameters to be used for Propineb and

its metabolites in the calculations at FOCUS SW Step 1-2 level and at Step 3/4 Level. The para

of the aquatic metabolite propineb-DIDT are given by Table 7.2- 3.

@érs @@

o,

N g
No further studies are submitted within this Supplemental Dossier for tl@?ropineb r@%al@f
approval. 3 S o\@
3 S
@\9 N N v
Table 7.2- 1: Substance parameters for Propi and itsetabolites@sed PEGs &@
i - X
calculations at Steps 1-2 level@ o x @@ SRS
Parameter Unit Propineb @%@ ﬁl @@f Prgﬁ%gl);bé i?n-(jl;;a@ffl):é@
Molar Mass g/mol 289.8 6.2 . @1002>  @r190. LR 84N
Water Solubility mg/L 0.1 S 960@@ %ono@o > 20§ \2000%
Koc mL/g 10000 9 <) IS & %
Degradation % O @ N N © @
. SR T T S IS
Soil days 0.5 ¥ 8025 sed L Fose 228
Total System days 1.9 K\ 499 o\& £« § Q7 1009
Water days @Q o L O 7 § 4 @ %OO
Sediment days SE T 00, v 8410008 10005 <7000
Max Occurrence R & 9 > O O © (COREEAN
Water / Sediment % @ 106~ @ 25@§ @ soa & 3 17.5
Soil % 00 & 337 N @5 o 258 O 122
) é > @ .@j ) > "\tg % .
Table 7.2- 2: Subgtanc%paran@ers @ Prme?@@nd 1t§§meta@1te@bpmeb-DIDT used
i i en
in PECs®. alc@ﬁz@lt Step 34 1ével & S S)
Parameter \%@ & Un& 'S N} @o[g%% @g @@ﬂ Propineb-DIDT
Company Code ~ LH BCS-CU99534
SWASH Code, 7 O ©& S Y < B R DIDT
General Parameters g@@ 7, N .9 Q S @
Molar Mags) g/ QD D28 > 190.3
Water Salubility ¢ sl @ IS s@@ N 200.0
VapofiPressure = @, @ 1 . Q 1%E04_O 6.5E-05
Plant Uptake Factor)® &\ é\ﬁ QT x> % 00 QY 0.0
Wash-Off Factor PRZM 1/ L | O 0.5
Wash-Off Factor MAC ﬁzn QX . N S 098 0.05
Sorption @ " ¢ . © Ql . © K
Koe O © 2O mig” Q| o oo 162
Freundlica%Exponent § &= 19D @ 1.00 1.00
Degrad R Q @ é“ 0\%
Soil < S dayss, &1 .9 0.1 0.5
%?1311. Frac. PRZM, & mpl@basiQ@ @ - 0.214
Form. Frac. MACRO @7 ngsk basis Q ; 0.141
Water @° ys Q@) Q 1.0 1.4
Sediment A %% daysw, 3 1.0 1000
Walker Ex@ent N @ 0.7 0.7
OO SN
Effect of perdliire ¢y N)
Activafion Enet @nol 65400 65400
Exp@%@nt S @ %, /K 0.095 0.095
Qi ¢ @ S 258 2.58
IS§

&
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Table 7.2- 3: Substance parameters used for the assessment of the aquatic metabolite
Propineb-DIDT at Step 3/4 level @f S
Molar Mass Correction Factor 0.65666 @ g
Max. Occurrence 35.8% @6 @ @
Tot. Correction Factor 0.23508 @p AN B
Max. Occurrence at Day 0.2 L «© %
%% °\© Q, @ '24\9
@ @ R \\ @Q
ocopinet 3 btaral i el
Figure 7.2- 1: Proposed degradation pathw f PropineKQ natural w@er (i.Qwater) @%}
containing oxygen and organk matter liké®n water/sedis ent@stemg)?
¥ i \@}

TS BN LS O

S Q @ Po@tra ignt progiicts | —
H % @ % 4 % >

N
&> @ ¢ NER

& @w carbon dioxide
N S)

*: ﬁrent isomers (position of methyl group) are possible.

Remark: NER and carbon dioxide formation can result from all structures shown (either directly or
indirectly).
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CA7.21 Route and rate of degradation in aquatic systems (chemical and . @ @6
photochemical degradation) 5 Q\

CA 7.2.1.1 Hydrolytic degradation @,Q & ©®

N
The hydrolysis of degradation of Propineb was evaluated during the Ann&x I inclu51or§ %ﬁ El
Monograph Annex B7), and was accepted by the Europe, Commlssm %ANCO/M"M/VI/SQ 0

The two following studies included in the Baseline Dipssier were arded as r@evan@wm @ e @

>

Annex I inclusion: @} &© 69 Q @@ Q&
. @

= Vo & & %o
o R 56 0L, L
Title: Investigations on the n ftaboli@ of pmc@x’ v Q A v

@ £ @
Report No: M132 @ & O < <\ @
Document No: M-102793-012 = . @’ \ Q 5 & © & ¢
Guidelines: n.a., deviation nég spc&ﬁcd 2 &6 S o\© é\a %, §
GLP/GEP: No RRSESEEN O @ & 9O

@ N @y S
v e S @ @Q f§ %@)

Report: > 983@? 10 33 01> 9 o
Title: Propegites of p%stm@s in \mel - If%opmi@ P @9 @)
Report No: M2300 ©
Document No: M\ 2733@1 2@ § S § @ Q‘”\;
Guidelines: n.a., d tiog ot sygci legﬁ o S)
GLP/GEP: NXo @ % o SN
*: that time this inform; n wak | llLd i@y py sN¥Giem bLLllOIl A 2.@ also

Q@{ @ @ BV N @( 9 @& @@

D N\ N Y
Summary ofadle@erfo@ed bm@ apd * 1983

Hydrolyms@% the most 1mp0r§gﬁ@t2 f@\ for @}e deg@datl@ of B@plneb in water. The hydrolytical
degradgtion of propm @was @esn din sterllb%ter buffer @uuons under darkness.

Propinebr was tested%5 Antrac P70 und\a i 14 rng/L ~the tests were not conducted according
to guidelines and The st shosg ]@lro ogical degradation of propineb depends on
the pH value andsthe tg =\~~ ¢ of pater selutiops @e of propineb in water at 22 °C listed as
end points wegg, 24, Q and 52hrs , atlp 4,@%nd @éespe@avely

The main dé@ada‘u@l pr: @ct @&The hgdrolyty reactign is propylenethiourea (PTU). The amount of
PTU fo ranges fromdboutdrom 0 7%to 80% of the applied dose. At pH 9 PTU was formed
predomjfgntely, whlle@t p and@ l@’pm{&\éts were formed as CS, and propylene diamine.

Further products %fol% o pylene 1,2-thiurammonosulfide and propylene
thlu&%dlsulﬁde PFU 1t§f fusgiier d Ovadated during the five days incubation, also at 50 °C.

The degradatiog,“of Propin Wa m@aed indirectly using the formation to PTU, which was
analysed th KHowbéyer ce the mass balance was not complete, the data of above mentioned
studies d1d t d@gﬁ ibe qu@gly terlod shortly after treatment (some max. %-values of major
metaboll mlsﬁng) Rherefore, a new hydrolysis study with '*C-propineb was regarded

necess&?@ for 1s%on qghin this Supplemental Dossier for the Propineb renewal of approval.
S o~
)
& & &

&
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Report:

Title:

Report No:
Document No:
Guidelines:

GLP/GEP:

I 0 13:M1-467875-01
[Propane-14C]Propineb: Hydrolytic degradation

EnSa-12-0750

M-467875-01-1

S @

Commission Directives 94/37/EC and 95/36/EC amen?%g Council &«
S EPA OGSPP i
FF New Te@ Gur&@ ek@
Annex No. 2-6-1; No deviation (9 SN g}g \ @Q

Directive 91/414/EEC; OECD Test Guideline No. 1
Guidelines No. 835.2120 and 835.2130; Japanese

Yes ’ X Q@

S

QQ

EXECUTIVE SUMMARY N @f @ S

The hydrolysis of radiolabeled [propane-1-!
sterile aqueous buffer solutions at pH 4 (0.0
(0.01 M borate buffer) for a maximum of,35 da ffercsolutio Were pre hi
purified and sterilized water and were k@%o x@

Propineb is a polymer which is re

NS
©
& & & K|

‘?@

Q
e butter), 0HFM @s buffer), an

led\wrth Mtrog to re&ggce i ence of o

application. The nominal concentratg theg}st 1te1@\vas kmg/[& @ o

Therefore, a concentration of propinebidissolyed itowatex Can be ddtermifizd.

insolubility, 0.1 mg [propane-1-¥¢] pr%meb ayas dizsetly applied @ solé%tat cach

N
‘gé; b was Qidiedin the @k a£30, 25nd

&s, pra alb@fsolu but@ﬁ @ly regetive 1

5

©)

&

&

n

pH9

water.

to this

est system

consisting of 100 mL buffer @lutiom., All fiiktur ere@onicgted fo es %d analysed by

HPLC/radiodetection withi

%out 0%5 h@s (first samﬁhng 1@erva]@DAT 0). LSO measurements

performed after about 24 ours 0 cub nstr%d that abo@he e{%re anggunt of the applied
radioactivity (100% of ARYh g been df?@ol 1th1a%that . @ y\f

and 0, 0.25, 1, @amks@ da s\(pH 9?)O\”Sa ﬁiﬂrng lfgterva@r T@ 3 (¢
0

16 and 34 da§
(pH 9). At ea

transforman product

transf(@tlon produc@t;@was

or profile compari

]
Material balances@eanﬁvalue@ rangg G@ fr

ing 4q rval the ra

- JO O@ 1%25 2and5@ys(pH4) 0,0.25, 1,

Sampling intervals fo Test
1.25, 2 and 5 days 5 1 25, ®4 a@7 day@ (pF@») In %st 2 (main test, 25 °C)
samples were tak fter , 0. 25 \'\‘ and (pH@); 0, O 25, ]@2 5,9 and 27 days (pH 7)

C) were 0, 0.25, 1,2, 5,9,

s (pH§and ﬁvo 25,1, 3,7, 17 and 34 days

acti@'ﬁy in@plic@ samples was determined by LSC. The
3 were tQﬁ@e ied b}&vers@—ph@f @/radiodetection Identification of
fo by HPLC@‘IS(/I\?@) as@@ll as by HPLC co-chromatography

0 1021%% AR for all tests. The amount of

dissolved test itezy wasqﬁ§ r@%d SC cove of all transformation products by HPLC
e ent al p are@getected in HPLC divided by the amount of
radioactivitygneasufed i t@ te %1 » Th uotjent was more or less constant for pH 7 and pH 9
samples t%oughout the ntir ncun 10od &hich indicates a complete dissolution of the
radloac@y from DA@-O (@ydays Wter § e@ﬁ onwards. In case of the pH 4 test series, the

was determineg usin

dissolut

of the r@o

radr{%etlvrty was cémple dl§gqjvedm ai@lt DAT-1/DAT-5 onwards.
The test item Proplneb@éang@ be etecte®in the test solutions due to its insolubility and fast

degradation. Q@deg datio
formation o@x fracfi ns i

%
The mair@‘ans geh atlc@prod
which ﬁour o@

up t
pI‘OdLé\}yPU Py, @%

adio-MPL@5 10% AR.

vity was slowkr (abdtt 80% dissolution at DAT-0). In these samples the

ndercidicQueutral and alkaline conditions was accompanied by the

b& (comgre Table 7.2.1.1- 4) in all tests was PTU (propylene-thiourea)
5% AR (DAT-5, pH 7, 50 °C). The second terminal transformation
-uréa) was predominantly formed in pH 9 samples and reached up to 17.3% AR

(]@—1, 9 50°C). @Jr other peaks > 10% AR were separated in an unpolar group of degradates

times) and a polar group (early retention times) by reversed-phase

HPLC#ddiodetection. These fractions were regarded as transient in the hydrolysis study as a decrease
of these fractions during the course of the study was observed predominantly in pH 7 and pH 9

samples.
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The transient transformation product Propineb-DIDT was identified at a maximum amount of 19. 2%
AR (DAT-0.25, pH 7, 20 °C). It was the most prominent fraction in the “unpolar group”
included various minor transformation products < 10% AR (M5, M7, M§, M9, M10, M11, an@§

M16). S

Three of the transient transformation products (M1, M6, M12) were des@%‘ced as poﬁr gxd@
These products could not be completely separated and accounted for up to{7.5 (M1, D

°C), 11.1 (M6, DAT-3, pH 9, 20 °C) and 19.8% AR (M12, DAT-0.25, , 20 °C), mspe

additional polar peak (M18) was detected in the pH 7 °C sampleg) hen a low VO]§V @
was injected. This peak accounted for up to 8.8% AR (DAT 5). It 1§obably 1ncl@ed 1r§ztl@le

if analyzed using a greater injection volume. @ Q& @ @
Several attempts were made to identify the tran@atlon praducts 0‘%@&: pofar fra@n u%lg HP@
MS(/MS). The transformation products containedin fraction were 15018@(1 the palar FSUp in
pH 7/20 °C samples. They were not stable“and d d{rﬁiﬁlg Sncentt@tion and/ or HPLC-
MS(/MS) analysis, resulting in the formation of the ter uct SPTU a@a PL& Si res&l‘es
were observed in additional pH 4 sampl odug: o with %) pllc§n Two sepdrated géaks
of the polar fraction (M12 and M1) m(,@s?ed t\PTU pH9 samples alsy using the gﬁ)ld
application, three products contained 4 frac%a@ Miovere ! tat1 y 1d ifie thelr@:curate
masses: a thio-conjugate of PTU, @ -1&?}1&@ a thig= PT %o & t@re@anmdered
as precursors of PTU, too. It w@no oss1 to 1 tlfy v@am ‘§ nids by other
methods (e.g. NMR) due to the@lstabtg tra@mn @repre@ted@ theqégolar fraction.

The maximum amount of a?mln tran atlog prod ct was&gﬂ% AR (M% DAT@ pH 4, 25 °C).

The diffuse radioactivity@vhlch ed to n 1nd1v1d@ @ ut (f@trlbuted over the
baseline accounted for upsto 9.8% AR AT§ 7,253€). v %

Overall, the degradatiay of th@-ttansfent trafi$fo 10n foluctiss um%arlzed @he polar and unpolar
group was fast at p and % 9@116 i@ithe &\es th ir al@z)unts@a,s well as the amounts of

PTU remained o lo evel SAT-1 or -2 “Q Yardg. It wag not possible to calculate
hydrolysis half-k of %Rroplp%eb und&\the &5t con@mn ncedftration approximately 1 mg/L
in sterile aq ter) s Prepine @oes no digsolve 4 water.” Since the total amount of

radioactivit repre@ated fransformation prod %ﬁ alrgady fo@the@t sampling interval (about 0.5
hours afte\ plication);dt is %Qg ud at theoDT50 55 1%@[han\ 005 hours at pH 4, pH 7 and pH 9 for

all tem@mres O @Q RS o @Q % \@

S % N
I MATERIAL AgﬁM 0£§© SIS @Q
9 %
1. Test Item @ Q S @@’ S ©@ @j@

O - )
[Propane-1-"Q Proﬁ%eb QO O oS SN
Batch Nos)  MXM 63@, 1-2 %Q @@ @

Purity: @7 not det@mm "\%
(2%1\5 i) N

Specific RA: Bg/mg

CAS.No.: 90’1% 72@§ > {8
@ A

2. Buffers A % § )

The buffe @u‘u@& weggprepared u&@% highly purified and sterilized water and were bubbled with
nitrogen @ edl@?mﬂu@lce xygen before application.
Buffe@ter@ Acer%e 0. % ; TRIS, 0.01 M; Borate, 0.01 M

3. @er ntal condlt:@]s

The hly51s of radiolabeled [propane-1-'*C]propineb was studied in the dark at 50 °C, 25 °C and 20
°C in sterile aqueous buffer solutions at pH 4 (0.01 M acetate buffer), pH 7 (0.01 M TRIS buffer), and
pH 9 (0.01 M borate buffer) for a maximum of 35 days.

Due to this insolubility, about 0.1 mg [propane-1-'*C]propineb were directly applied in solid state to
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each test system consisting of 100 mL buffer solution. All mixtures were sonicated for 5 minutes and
analysed by HPLC/radiodetection within about 0.5 hours (first sampling interval, DAT-0). &S5C &
measurements performed after about 24 hours of incubation at ambient conditions demonstra@ that§
the entire amount of the applied radioactivity (100% of AR) had been dissolvedy, @® S

S N
II. RESULTS AND DISCUSSION © Q> \@
Specimen examples of results are shown by Table 7.2.1.1- 1 to Table 7?&%1 3, the w@rall,{@nm
is represented by Table 7.2.1.1- 4, and the pathway of (%%Fadatlon in xre buffed wé}%r 1S~§prese @
by Figure 7.2.1.1- 1. { S

Material balances (mean values) ranged from 7 @' to 101.3%AR for al]&@sts T% nt %
dissolved test item was determined by LSC and overage of % tré@fon‘n@lon @duc by H@C
was determined using the quotient of the total pcak area de@cted 't HPIg co@t ] dixgded ¥y the
amount of radioactivity measured in the tes lut1 qﬁhls@?ﬂotl Y was @rore or\less cofistant
for pH 7 and pH 9 samples throughout the e atiopQp erloﬁwhlcl@ind mp@&
dissolution of the radioactivity from D (Oe@ ] aﬁg tre m t) %War In case of the pH 4lest
series, the dissolution of the radioactjy 'ty W% slo (ab issalutio DA@ 0) hese

samples the radioactivity was completg dlégo Ve%@om @out % 1/I§H 5 @Waﬁ

O

9
The DTso is less than 0.5 hours a@ﬁi 4(%)@?7 nd pH: for emp@ture@@l"est@‘n Pg\\pmeb could
not be detected in the test solugipns due”to 1t$nsohs®1 ity (@Q’ fgegra@tlor@s adation under
acidic, neutral and alkaline c@@htmn&was&geomp@ed b%sthe fi atl%l of six fadio&@IPLC fractions.

Table 7.2.1.1-1:  Hydi6lysis ot Pr@leb (~ st %25 @RH 4}$ean®h§xpressed as % of

AR%ra@rm@)wn PED! ucg@r Z0 h&wn in ¢ase > 10%AR, only)
SN @ & & DA\T d &
Compound @ ((% : ©§0 s:§ ? j@ f%a@) @5 9 27
Propineb Q) ned. \ nﬁ?y d. n.d. n.d. n.d.
Mlp(polar zm@@ @J@b %© @% Ty zg;\f 4 3§§9).4@ 112 10.8 14.6
PTU ¢ o %@45.6 AN 3 |@6l. lo, 672 65.7 57.3 66.1
PropingheDIDT < N 14 57 & € AL03 9.0 8.5 7.0
M6 N P .9 109 2859 B 4 hd | nd | nd | nad
Total radioactivity fsolution @@9,00 9%6 ©87.0 T 957 | 931 | 903 94.5
P & s &
Table 7.2.1. 1-@ @ I’O@IS of @‘o @% Test 2 (25°C, pH 7) (mean values expressed as % of
ns %gmat%épro@ ts oﬁones shown in case > 10%AR, only)
Comp "@ \@ (@ @ N . % DAT (days)
N %g 0259 1 2 5 9 27
Propineb @ ’ \ n d. Q @Q n.d. n.d. n.d. n.d. n.d.
Ml (polar Zone)@“ @ Q&sw 333 20.5 10.1 11.8 1.4
§ § @ 54 31.5 47.1 64.9 74.0 81.4
Proplneb -RIDT X & 98 Q] 112 11.2 7.7 2.3 0.8 nd.
Total r@@actn@@’ in soh}fion )" 86.7 870 | 893 | 874 | 946 | 912 | 8.

& &y

&




|4 ] Page 110 of 144
sayer) Bayer CropScience 2014-06-26
R

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

Table 7.2.1.1-3:  Hydrolysis of Propineb, Test 2 (25°C, pH 9) (mean values expressed as % of
AR, transformation products or zones shown in case > 10%AR, only) @° S
N

Compound DAT (days) @ EQ\ ©

0 0.25 1 2 <6 av o
Propineb n.d. n.d. n.d. n.d. KN 7 nd. ©@ni§\ %
M1 (polar zone) 67.5 66.9 @l 39.@“\9 1.8 = 07 é\a
PTU 4.9 6.6 8 2@ 59. 4@ @.o w &@
Propineb-DIDT 5.2 75l 112 g nggg QQn.d. @@ Q§©
PU n.d. nd. P nd |94 727 | @
Total radioactivity in solution 88.2 90@)@’ 95.0 9?@5@ Q89.2 Q &l.5 D
n.d.: not detected, DAT: days after treatment N &’ @K@j > %@J 6 °<§7 2’\?

Qo @ & & 2L

X
The main transformation product in all t@ was Pru {%p lera-thl urea) 'v@uch ac@oum@j for @ to
95.5% AR (DAT-5, pH 7, 50 °C). The&secm&te transformation auct (Rggpylen rea)
was predominantly formed in pH 9 slesggﬁd re g&to 1&@4 A&(DA , pH®; 50 °©). PTU
and PU did not show further degradation Four.other s> I@% wergsseparated in@n unpolar
group of degradates (long reten‘uc@ﬂmes n HPLE) and a pol@} TOURs §ten tlm&w in HPLC).
These fractions were regarded@ls tra&g’?é ipsthe rol Egy ae of thése fractions
during the course of the stud@as observ%predon@antl&m p and@BH 9 sa pleS@

The transient transformati pro@t Pr@neb-@&IDT Wis 1dent1ﬁed§§t a m@%}lmu@ amount of 19.2%
AR (DAT-0.25, pH 7,20 °C). It wa&the min %fracﬁen i olar group” which
included various mingr transformatién products @i% AR (M5, M7 % M%M 10, M11, M14 and
M16). Propineb DI as a8t dg@ded@ pH @d P

Three of the transignt tr@fort&gﬁn pm?uct&wnh r@n‘u% 1me %m H ranging from approx. 5 to
9 min. (M1, M1 were desi gnated polag roup™ pro@ycts could not be completely
separated anc@ccou@ed fo@p t0@7 5 9, Q‘Y @1 1 (M6, DAT-3, pH 9, 20 °C)
and 19.8%:AR ( —O 26, pH QQ) re ctlvely Arntadditional polar peak (M18) was
detected in, the pH 7 / ple en a we am oluQ was injected. This peak accounted
for u 8.8% AR AT-@ It is rol@hly 1r@uded$§m fgat@on M1 if analyzed using a greater
injection volume. & RN
Overall, the deg t10 of the nme@%rans@ﬁnatl@l preducts summarized in the polar and unpolar
group was fast atpH Tand $ e 1&@ pH& san}§.§s, their amounts as well as the amounts of
PTU remai on @ 1 from D @1 or BAT-2%nwards. Transient transformation products
§e up ifHPLcould not be identified or only be tentatively

represented by a polar a
identifiedygproposals % e or hkez”\z«; thio-conjugate, PTU isomer, thio-PTU) due to
instability (see TablgZ,2.1.1-

i s
- N N
@

ES¢
N

AN @@Q@
@" &QQ&
§ 5 Vg
Y§©%©
> O o
s &
@’@@%
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Hydrolysis products of Propineb in sterile buffers pH 4, pH 7 and pH 9

Table 7.2.1.1- 4:

2, 7
. @@ @N\ % S) @&7@@\ 7
) S -
N\\@@ \@@ %@@@ @&% §9 °
v o\\© @ @\ m@ m>
° © T
g " dp o "y, o 5%
_ @% Vo) %&\m \V@ @% T .WW
by, & Cuy e, U, GEOIEEN §E
b < @, 4 053 N, £ 2s
i < v & Y08 Ny ZT, T RS
2 S oy S B 2 G 2 £%
>y, B O 8 E s do Vb o
i Q) /yo A, E Pps Ay, 0 SRS
- £ H&Qm;&@ ‘08 wQ 4 %9 %.
s g 29E My B T, T 4 U,
fud S\ ﬁ\ @ Q. mn \
1 bl gL,y s R, e
ENZgF iRyl e B, S B, Ay
g2 O @%@ @m@ e Yy, @\g\w >% @@ %2 /
: © B, Wi F gy Uy Y2350, Y0, ",
S 2 o VAT B e, s, Yo
= @ /g g On. “fpo & | 2 &y 7
A~ a 2 TK@ & @@ S) @m ) @@ \@ ) 9 v
IR e, B 5 25 7, o _ @
FCHNAANE - SN/~ | o %
t S e, g | g Y, %, T
E %, Ty Y, M Y, e P Mg,
S, w77, \&% K2 s %@@ @@@@@ N@
] g, Py V4, P0 g, T, Gy
.m \V@ \V@ @ %&\@
: % % ‘@, b
Z T %, S
£y g % %, &
.M.m &\ %@Q
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Figure 7.2.1.1- 1:  Proposed degradation pathway of Propineb in pure buffered water (i.e. in
water not containing oxygen and organic matter). : @@
. Y
& >
S CH O
JJ\ )\S/H S 3 h \Q
s N oz Q S DR
H @ ) N N é\g
Propi ® N Q> D
ropineb PoI@ger < é\a Q o Ny
o & & @) &@
i @ > N @ D L 8
- -~ ~ § & & & &>
s S s s & & PV S & o
/* /* )\ w\?% N .~ ~\.\) @j @

o N }
SO O O NI &
| St . & & & ey
thio-PTU* PTU-isomer* PTU-t@ © 5 O o S,
- & 2 @@ O pm@?DD S

@
Polar group §

(Mix of transient transformafign produdts,
tentatively identified due tinstability)

&
& &
S
S (O 5
F > i
ARG
) AP
o\ R R
A \@@ 4,\@@ %Q@
L & .
N
© X @
@ ©® @§ @@ é@—/@Q «§ * Isomers possible
Q O O > X (position of methyl-group)
SR i AT
.9
o SIS A
A (g @\ @Q &@
&@ %% g @ Q
R
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N
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III. CONCLUSION

It is concluded that Propineb as a polymer does not dissolve in water. Therefore, the dis@ed (S
radioactivity in the aqueous solution must result from spontaneous formed reaction products. Sthce thé?
total amount of radioactivity found in the test solution was constant already ffém the first @mpli@,
the half-live of formation of hydrolysis products was estimated to be less thagr0.5 hours at %H 4,

and pH 9 for all temperatures. PTU was the main degradation product which was fortmed in@eril
aqueous buffer solutions at pH 4, pH 7 and pH 9. PU was formed as a sécond terminal frans SFnati
product. PTU and PU were stable under the test condi@m. The po@zone Ml nc@table
fragments were identified as precursors of PTU.
The test was performed under sterile conditions, in @re buffer anQ nitrogen atr@épher@ It s}.ﬂd oS
pointed out that especially for the highly reactig®) substance p pm@ ren&behaw eg.
reaction with organic material, faster oxidation) €pder natural @wmm@éntal co dm&(@s is g@pec@

7o

& 9D N
A summary of the route and rate of hydrolys§ of %ﬁ@f)me@fn wa@éﬂ 1S %%n 1n@ctlo& 7.2 and the

outcome on pathway of degradation is mC@Mat@@:ﬂm Fi@hre 7. % @ @7 @
No additional studies are submitted within tlm Supplem @ Dgssier f r the opineb ren&l of
wh ugplemed ropingp reng

L
approva KOS & § &> § §y & o
@ TS 5 S ©@ < @@ 5
CA7.2.12 Direct photo@emle@@?deggda%@n O & F O o ~

oR
The direct photochemical d@d tion of, gra(&tlon f %rop@%‘h w&@eva]@/}ated du@ng the Annex I
inclusion (compare EU Mopnograp A@ex@, and ‘Was accept&d by ‘the Eyrfépean Commission

(SANCO/7474/V1/97, 2603). %he tw& fol Ing St dleﬁ?lclu(i%d in« the @ehne Dossier were
N

K\

]

,@
Report: §

regarded as relevant d@gng th@ \ o Q&
@
1
Title: <O Nrientating light stabw
Report No: ©© §M4@ lé K
1-2

nne@@l incl&¥ion: &
2743- 0
%pme‘g@
Document No: @ M- F&274%%)0 . @ @

S
T
Gundelm&.@ ma. X @ & @ @ é&%

GLP/GP: g N

Report: 9 ) 1993;M-102893-01

Title: @ ioWof th@qum1 ylemd assessment of the environmental half-life
Q © egra@mn @propylenethlomeq (PTU) in water

Report 2&@ %

Documéeyi No: N

Guidglines: N \©

GLR[ EP:

N\
*: that time this 1n@m ation was filé{ in tlw@%.—ch@wection (at MCA 2.8), also.

q

Summary @tu(@perfﬁ%?_ 1983

The p ﬁlon g’f” Pm@%eb was investigated in a solution of 14.6 mg/L of Antracol WP 70

1rradlat@ fo ThiSSest showed that Propineb is degradable by light in water with half-life
betgén 0. @nd ours. The main degradation product was PTU.

Concl

The d@adatlon of Propineb under aqueous photolysis conditions is not of relevance due to its rapid
degradation in the dark by hydrolysis. Therefore, sunlight is not expected to be a relevant route of
degradation for Propineb after its use according to good agricultural practices.
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The following study on the terminal metabolite PTU is included in the Baseline Dossier which was

regarded as relevant during the Annex I inclusion: éf @@

S
Summary of study performed by _ 1993 @ @® @@

The study on the photodegradation of PTU in water was conducted accordm&o GLP andraccording to
the ECETOC guidelines. Very low degradation rates of PTU were obser%d in the ex@rlme§ wi
light source simulating sunlight (photodegradation in th@lerry g0- ro@z% 1rrad1at10&}pp ratus).
estimated half-life concerning direct photodegradation oXPTU in waanges frO@@bou§ 0 dav@to

more than | year. & @ @

@

The degradation of PTU under aqueous photolys; ~\ onditions i@cat%ethat &is m%aboliteg% sta@@é
under the conditions of irradiation by sunlight. Q) o \ %@2 @@
A summary of the route and rate of degrada%\sn of@@opn@%n \&%r 1%§1ven @»bsectl&a CA 72 and
Figure 7.2- % @

@%

@

&
No additional studies are submitted w{ﬂaﬁn t&%% Sug@%men@l Do@%&;r fo@%e &opmebgil §gﬁ of
approval. K W\g Q % @
©Q Q%% "\@ § \@9 @QQ §9 S 9
R
CA7.21.3 Indirect photoc@em@l de ad@ § ©©@ O S

Q
The indirect photochemical d@radaﬁ@n 0 egrada@én of@ropl@% W evalua@d d@ g the Annex |
inclusion (compare EU Mg?fogr h Anfiex B S and@was aleepte § tl@ Eur ean Commission
(SANCO/7474/V1/97, 2063). Th oll@§ng y ipcluded in th seh@e Dogsiér was regarded as
relevant during the Annex’T il@;smr@ §§ & & §;

I N
Report: 984 NHO3 P§ 01
Title: T infljfence ofumissubstantes gtfhe p odidtlon of pesticides
Report No: %}72 1 70@‘ \ %&* > §@t
Document @ @19 0@2 K 9 & Q @
Guidelings % S\ & (o @ é,(;%
GLP/GRP: @‘% S @ < S

N
*: that tim@ this informse 0(17 was*fled’in the pys.- Q' see (%)1) at M& 2.8 1ls0
ﬁd\ & é} % ( K §

Summary of st@ p@rme@ 1984

The influen "f hu@ uh§ta nce&%’n ‘d&@ho t@nsforg%tlon of PTU was investigated. The half-life
was reduc d depending o \amo stances to 7.5 days indicating that PTU is
modera@fas‘c degra%h due@o 1r£t1 n@@ral systems. Not any further main degradation
product§swere foundm e SC%Itl&d test

Ind{é%t photocheritical 1‘@10 Gre e hk@/ to occur than direct photochemical reactions, since

the laboratory D"J;so in a@éns&fs&:d system @ 7.5 days, only. However, due to the fast dissipation of

PTU observe%@i wa dimeQt test@stem (see section CA 7.2.2.3), PTU is only expected to
e

te
ﬁlon&for aghort period of time.

remain avai fog such
2
No addﬁ@nal 1es @@ sub@med WQ?thm this Supplemental Dossier for the Propineb renewal of
e O ©
approy N) % Q

& @ Iy °
@ & <

&
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CA 7.2.2 Route and rate of biological degradation in aquatic systems .
CA 7.2.2.1 '"Ready biodegradability" . @ @@6

N
With respect to the “ready biodegradability” of Propineb a statement was givencgs a conclusi@ﬁh@t
of end points of Annex I inclusion by the European Commission (SANECO/7474/VIAQT, 2

Thereby, the compound was classified as ready biodegradable (compare page 17). Howevefy this
statement was not drawn from an experimental study 1ncluded in %Basehne ]@swr@ was
concluded from the fast dissipation of Propineb and its or metabol@, PTU obser@ by&% stu@s @
mentioned before. V

The the following new study is submitted within t&@}Supplemew Doss1er fo@e Pro%ne‘t@@new@%
of approval.

Q @
> h &@ <
Report: 01 @f 41&%@3 0y @Q
Title: Biodegradation of P%mee@K%@ Q S & é @% &’
Report No: 2011/0083/01 O 3 O o §@
Document No: M-413983-01-1@} \ @ R N S
Guidelines: Council Regulation ) N @8, od &4-D @%0 ic
Respiromet 008 This test method igyyyall &;s%ntl g@ntlcal
with OEC]%ul@hne 3@21 F (a@pted§; 1992).; deyiatiofis not e cified
GLP/GEP: Yes @ @i@& SEES &
2 ®
- Teo v e
EXECUTIVE SUMMAI@’ 2 & % @ \:7\,

A suspension of Prop eb T@ln a@ymer@med Wa@%ocﬂ:l@ted and 1ncu®ed for 28 days under
aerobic conditions. @urmg@thl riodgthe rada@on ) fol@ved Q%ntlnuously by oxygen
consumption (autqﬁted BOD_ d@rmlﬁ@ﬁon) his@est P oplnel@TK 83 - or more precise its
transformation wa@%— is cotisidered to b@ No@adll iodeg@radable”.

It should be d@mde that the po@mer B@pm@ﬁiw@pose mecf%tely in aqueous solution. The
test measured the bipdegradp 111%0 the q(fkérméc%ransf@ma‘m@ prod@ts

@ @’
L &@TERIAL N, D@TH@S & S
1. Test Item Q\ & é\a . ?i,\ & g\
Propineb TK83 @@Q SN %\ %@J © (&
@ °\ @ @
Batch No.: @EDF@mg} v & & @

/

Purity: Q 84.2% wiO N N
CASNos 9016722 & 48 &P &
@ Yy @ &>
N S o
2. Test ystem NS 7 Q
SN
A ﬁnxed populatlon ofyraqu a@@ m10@0rga§ms (activated sludge) from an aeration tank of a

wastewater pla@“treatmg tly estic sewage area water authority, WWTP

- @an ratlm of i 1%3c lu : 30 mg/L suspended solids.
% Q
3. Stud@esn@

As mensu@% 1%) g/L%st item in a mineral medium, equalling to 50-100 mg ThOD or COD/L as
th sole s rce§§f organic carbon, was stirred in a closed flask and inoculated at a constant
tempe@? e (22 £ 1 °C) for up to 28 days under aerobic conditions in the dark.

The corsumption of oxygen (BOD) was determined by measuring the drop in pressure in the
automated respirometer flasks. Evolved carbon dioxide was absorbed in sodium hydroxide. The
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amount of oxygen taken up by the test item (corrected for uptake by blank inoculum, run in parallel)
was expressed as a percentage of chemical oxygen demand (COD).

The endogenous activity of the inoculum was checked running parallel blanks with inoculum bu <
without test item. A reference compound (sodium benzoate) was run in paralle@p check the @ra‘c&q
of the procedures. N NS

A toxicity control (test item and reference compound mixed) was run in p@allel, to ensure @1 the
chosen concentration of the test item was not inhibitory to microorganis Q ¢ 2
Degradation was followed by the determination of oxygén uptake an&measureme&tg W Naken&f @
frequent intervals to allow the identification of the begl%mg and en f biodegra § the@@g@pe &

of the biodegradation curve. @} & é\g Q o &

Q @
The test lasted for 28 days. R © SRS © &

Ly o R 9 g
Because of the nature of biodegradation and of*the mixed @cterfal popylatio \used as moé@hm

determinations of reference compound werme@@%m 1& uph{%i’e a@of te§p 1tem “and 1no%ulum
blank in triplicate. @ &

The oxygen uptake was calculated from @re&%s ta%@n a§ nd f ent n@erva@ §
d in

method given by the manufacturer of th tequ;@nent @t the at@n th@i—] Wsa\\ﬁ mea

the flasks. Q R
SIS §

II. RESULTS AND DISCU@IO% % > S K ©©© @@ \

Propineb TK83 showed Q@ \& v (§ &@ @Q (S é%
1% degradation after 7 daysy\’ & § N @ S ‘\@ . @ 2

0% degradation after 14 d@s @Q @ o % § @YO\,

0% degradation after 21 d: ays % § @} §
0% degradation after@ daygy w\g@ © @6 N QO A N
S ¢ 9 e °©
The reference coirpo r@&sod” Qbe&oate%howef%% gra@ion r 14 days. Within 28 days,
a degradation ré@ of % was tern%sgled f@@’ropgteb TJéS § B
& £ O LN S @
118 C(@ICLUS@ON @ % "@\ @ >
Propin @KS.% is congideredso be " tReadlly deg %ble’@
o e ‘@ eadily Biodera

However, it shouk@\@e c@gmde thgt he p@iymer%Eropnré\b decomposes immediately in aqueous
solution. This st ard1 ﬁeasm@ th% plet@mm@ahsatlon of the transformation products to

carbon d10x1de@at a h@ \ ©@ @
v RPN S &
CA 7.2 Aerohg§ ml@alls@%ﬁm & surféee water

Slnc%hls topic Wa§@ot ye%part@d thl@%ot e\ﬁuated by the European Commission during the last
Anngx | inclusion Of Profifieb.’ § 10 resp@tlveqﬁldy is included in the Baseline Dossier. However, the
applicant behe s that the ci Q‘nsta@es inkwhich the study is required are not fulfilled for Propineb,
con51der1ng 1&@ 1ntr%s&c §© (1 e. <%lallable information on the fate and behaviour in the
environme nd tealisti osure cc@ﬁnons

“Studies@% aer@c mlﬁérah@on in surface water shall be provided unless the applicant shows that
contami atio ﬁf n wdler (freshwater, estuarine and marine) will not occur” (Commission
Reggatlon 3% 013, L 93, Section 7.2.2.2, page 52).

%m @ used as spray application in various crops, and the main exposure of surface water is
spray-doitt. However, in order to reach an acceptable risk for aquatic organisms, it is necessary to
implement mitigation measures such as drift reduction nozzles or buffer zones to limit the amount of
Propineb that will reach the water bodies at the edge of the field. Moreover, Propineb is immobile and
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rather short living in soil (see below and section CA 7.1.3.1); accordingly, drainage entires to water
bodies are very unlikely. Last but not least Propineb is insoluble and rather short living in wate§fis S
thus very unlikely that contamination of open water (i.e. surface water far away from the edge th§§

field) will occur. S @®

The most important situations of exposure and degradation of Propineb and é§ residues at the eﬁé@of

a treated field are described by all the laboratory studies summarized inythe followi ectls@ Th

applicant therefore believes that no further testing is re@lred to meet ?ﬁbe current seguon & 2.2 &
N

Commission Regulation (EU) No 283/2013. @ @ @
o8 v 5 s é
> > R O
%@ Q& o &© g Q) @
CA 7.2.2.3 Water/sediment study @@ QR o - @}

In principle, route and rate of degradatlonggf Propgieb @@la‘[e@sedl &t s \ms cli%’der ’aﬁ)bic
conditions were evaluated during the Annex Bncl usi @ e befo e-n@ntlon% special
intrinsic properties of Propineb, it was accgpted t@nevalv@te a orm with@he ["4Q) labglled
PTU as a surrogate, since PTU was reg{f‘“@ed Q%he n@ T pi@pf ri%ves t@med@rom n ro@ in

a water/sediment system.

The following studies included in {@% @%ﬁne Q@swr@%} 00<1©6 O@wereﬁrd rele@@nt during

the Annex I inclusion:

o O
R T EF g & O
1993M-022332-027

Report:
Title: Deggmdatid® and %&td@ﬂ of plopylcncthlé@m @ﬁhc sy\a@m

Vv?ﬁﬁcr/s%mcnt @ v, O
Report No: PF38 @ N S N o\@
Document No: @M -02 329@—1 § §9 o s
Guidelines: X § Q & & @

~ > S N Y @ X
GLP/GEP: & Xes & & §
) 4 Log
D & 0 9O &7 & @©

Qp ©) @
Report; @9 : 997@-02 -01
Title: &@ @\@alcu@m 0 -50 mlut:@@f mgi%oht@\of propineb based on data from a

Report No: Q\)Maéz;; /(n&ﬁnt :t w\’\ & %\
Document No: & @022@%1@9 @©
Guidelines: g, . @ o8
GLP/GEP'@ @ \l(g\@ ©\ fm\ o @h
9
@ °\@ QQ @ @ o\%
Summary of study perfoen m

he degradati @PTQ@&@S @vesti Qed using two water/sediment systems ("_and
*‘% %s ding «{¢ the A Guidelines and GLP standards. The samples were
incubated iithe d& at f&rﬁ in al] Q' days.

10act1v1ty applied was translocated into the sediment with the higher
tarice. Thus, a maximum amount of 57% was localised in the sediment of
, and 33% in the sediment of the system after 60 days. The
and to 24% in the
. The extracted portion of radioactivity reached a maximum of 15 to 17 days after an

1ncubat10n of 14 to 30 days and then decreased until the end of the test. The radioactivity of the
surface water declined to 28% in the system , and to 10% in the system

the

The m pro ~ 10n
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Total mineralisation by formation of carbon dioxide proceeded faster in the system -than in
the system _ The rate of carbon dioxide amounted to 53.6% (including cafon &
dioxide released by acidification of sediment) in the case of system -, and to 14.8% in &e case§

of the syster | NN o @
~N ¢ @
D
Summary of kinetics study performed || NN 1997 % § Q§ @@

The DTso and DTy values for the degradation of PTU 1 ®bth types o@k'ater/sedlme@{g syst@ ca@@e @
considered low (DTso = 2.5 and 4 days; DTq = 8.4 and 13.2 days). Q

One value was to be calculated for the degradauo%@ PU, ie. a@Tso of 19.6 @ys 1n t th@yste@

-resulted ’('. N Q @ @
Q Q@' \ @ 6\0% g§
N9 S-S
‘&% \@\ ) $ @j@
A R SRS I 5
Q A O N @‘}9@ SSEEN)
ot & .8 X @O @ &
Ve o > & 9 .9 &
o & TS S U
Ty O A e SN L9
o O N W @@ %@
RPN ° & o & T Q
s &7 O 6 s "\@
S 2 & & o &
@ S & @© @ @
N) QRN N SN
O N\ & N S & AN
O@ @%%%@ % & @@ @7%
& F§ ¥ s e
SUBEVS VS S N\
FIES S S
& & & & .~ o
Q XU SEREN
@ N .C & O @
M
< N &9
o <SP Q@@
b @° @j&@\ &©
@\%%é@j@@Q
% Q
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The following presented new aerobic water/sediment metabolism study performed with *C-Propineb
was regarded necessary since the current data did not adequately describe the period shortly &@ffer
dosing Propineb into such a test system (earlier ['*C]PTU was taken as test item). ThQ ore, S
information about the formation fraction or maximum occurance of primary (@radates was fissing.
However, such information on the behaviour of the transformation products @equlred fo&predl@é

the environmental concentrations in water. % Q> @ %
\© & &

Report: _%@14 M-487 S &
Title: [Propane-1-14C]propineb: Aer(gblc aquatic Q@a 011sm v\g Q ©© S
Report No: EnSa-13-0416 % Q O L U @
Document No: M-487541-01-1 Qf@ @@ RV O o @
Guidelines: OECD Test Guideline No."308, Aerob@@nd Pmaerob@ Tra@formmon in®

Aquatic Sediment Sys@m >

US EPA OCSPP Te b%é&% 0 / & 4408@7Ae@b @% o

Anaerobic Aquatl& tak& sm, 1%not %@ﬁied @
GLP/GEP: Yes §

L)

EXECUTIVE SUMMARY @ % & S ®®\ ® @Q @ W\?
The aerobic transformation ro ﬁ%e-l-‘“@?rolﬁeb \(?7-" s‘u@d in two t@es o&vater/sedlment
(see Table 7.2.2.3- 1) for upo'10 dysa@@@i .100'%; e dar \@2 &

9 @ (@Q §@ N § @ %@
Table 7.2.2.3-1:  Testsystems use 3

y N & Q \U@ \§ S, g&% §
Water/Sediment @% © S ?&cge Q@ $ ﬁedime Q S Water
System SIS Type 4 gf <TOCS%) | pH | TOC [mg/L]

S AN B
O | - 570 &
’ 0. . 4.4
_fb @J{@ % Gezmany N QS@% @©(66© @33 78
N ¢, Closeto ~ IS ‘%1 “

. v@ ) c}silt 1éain g 820 6.1 6.3

& Ge@ﬁany @) «v\j\ (5 2&
Prior to study pH of@gg Value ) wer@qgrlve from s nsions in aqueous 0.01 M CaClz (sed./water 1:2);
all other values g@)en are red@pDAT&st Sy

The antici ed amount @’ tes §e NQ he tme@@)f the test systems was based on the intended
single r@%num field @se r Pr@me i.e..2250 g Antracol®/ha for a technical material having
70% a.i.*content), 1 %a pos&@le mﬁ%lmulﬁ@urface water contamination to be in the same order
of nitude. In %Qrder g0 mealy@l hurdles, a treatment of approx. 188 pg of 'C-
Propineb/test system, s@pen % wate&@nmal concentration 312 ug Propineb/L water), was
scheduled for i stu Yo 1.€. @8 over@smchtor of 2.3 was taken into account.

Laboratory@cro -Osm

AsKs each fil ith a volume ratio of water to sediment of 3:1 were treated
with 900 EOUS sus) enSk@a contatning the *C-Propineb. The flasks were equipped with traps for
the col‘f@tlon? on di e and volatile organic compounds. During incubation the supernatant
wate@\\v’as 11@@100‘: otign, but the sediment remained undisturbed.

TI{{ ValuQ%f 100% appl§l radioactivity (100% of AR) for this study was set by the mean value of the
total r ery of radioactivity from the processing of the respective DAT-0 samples. The 100% of AR
was defermined with 156.099 kBq (corresponding to 208.1 pg/batch) for system || I (A) and
with 148.792 kBq (corresponding to 198.4 pug/batch) for system i (W).




Page 120 of 144

B
Bayer CropScience 2014-06-26
R

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

Duplicate samples were processed and analyzed 0, 0.167, 1, 3, 8, 15, 30, 58, 78, 100 days after
application. The DAT-0 samples were processed approx1mately 1 hour after application. S

At each sampling interval the water was separated from the sediment by decantation into a ceftrifugé”
beaker. The water was centrifuged, decanted, and the volume was determme@lquots Were@a en@r
analysis by LSC and HPLC/radiodetection analysis.

The solid remainder after centrifugation was combined with the sedlmen@@hase The @tlre @me
of a test vessel was transferred into the same centrifuge ®gaker as usedbefore for tlag\wo Cup of he
water using some extraction solvent. The sediment was &tracted o"@ es with aé&mt t&/ 1
(v/v) at ambient conditions using a mechanical shaker. Furthé&niore, a rmgow
extraction step was performed using acetonitrile/w: fer 1/1 v/v) £70 °C, The glt xtragts we@
combined for HPLC/radiodetection analyses. T traction rocedLl@%was Qund@ be %lequa@&to
decompose all polymeric residues of [propane-1- ]Propin@ontained in @sedn@m samp

The exhaustively extracted sediment was @ir- drl@ ho@@gen@d oY Q@ g&nder %51 non-
extractable radioactivity (NER) was d%rmm ghn@)mbu@lon/L e evdlved
determined by investigation of the soda @me traps Det%) inatign of@gbon@s in,gxhaustive ex ted
sediment was performed for the last sa@plm@m erva@( Am OO) %\ N éﬁ O

The amounts of Propineb and its degpadatj %p ts 1$ate g@d S%ﬁsnent ract@ere dgtermined

by liquid scintillation counting C) an L rad ectl(@ na@ ]@ada;\/%’n products
were identified by HPLC-I@(/M&@inC ing @ccur m@s de@mn@@m and/or by co-

chromatography with referent@ltem"s.\ S
N

The test conditions througﬁout e stuwer fo&ows I;I in &@ wa@an from 7.6 to 8.9 in

and from 5.1 to 8. e%g $ Lhe corre%pon pH in sediment was
neutral to alkahne i \« 1 acidic in e emse Tn both test systems the
measured oxygen tent@nd t @o s1ﬁ@ Vﬂlll% o\Q" He redox potential @dlcated aerobic conditions
throughout the e@ﬁe 11&@)at1(§\perlo N NS @ L
The overview™dn rial @@ance and dl%fl‘lbutl@l of r@oaot@lty in@he two test series is summarized
by Table 7.@2.3— 2. %@ <\ & v @ é&“’

N @ < & SRS

AN
Q = ,0O
Table 7.2.2.3- 2: esu@syn@sls 0r§ate§al balance :@? distribution of applied *C

Material Bé#ince I;'/@AR] @ @@4 9 Q04.8 @ean @ 1) 100.0 — 104.9 (mean: 102.3)
Water Phase [% AREY” %§b5.8 (DAT-78)969.14DAT-0.167) | 14.2 (DAT-100) — 73.7 (DAT-0.167)
Sedigggnit Extract [%eAR] ] S@UIDARJS) - 48 (DAT-0) | 9.1 (DAT-0.167) - 13.9 (DAT-15)
Meati Max. “COxf% AR] 3R 13.6

bt >0 019 2GDAT0) 49.5 (DAT-3 21.5 (DAT-0.167) — 67.5 (DAT-15
> MeanNER[%AR@J§ c| 2@5 20— 49.5 ( ) S( .167) S( )

S & @ 352 at DAT-100 61.1 at DAT-100
.. . ) . .
*: minimum @es no&%‘fhe@amp@; I;QI;E}Q non extractable sediment residues
N
S
1 bala@ce v@ 100.1% of AR for system _ and 102.3% of AR for system

‘@materlal balance found at all sampling intervals for both water/sediment
ere was no significant loss of radioactivity from the test systems or during

systems d nstr@dt
saﬁ@ple smg

The m Jimum mean amount of carbon dioxide was 37.2 and 13.6% of AR at study end (DAT-100) for
and systems, respectively. Formation of volatile organic compounds
(VOC) was insignificant for both water/sediment systems.
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In both test systems the mean radioactivity dosed to the water phase decreased during the study, i.e. to
19.6% of AR in - systems, and to 14.2% of AR in _ systems at DAT&00. &
Propineb residues dissipated from the water rapidly due to degradation as well as by translocation o§§
residues into the sediment (mainly forming NER therein).
Degradation of Propineb was accompanied by the formation of four degr:
The following maximum amounts were observed: Propineb-DIDT with a ma
DAT-0.167 (system || . PU with a maximum of 42.3% of AR %ATG (systém
PTU with a maximum of 24.0% of AR at DAT-0.167 ( m ) and 4-MEWwith aunaxi
of 17.1% of AR at DAT-0 (system _). Further, in watergdhe unpolar @ntem@ate
amounted to a maximum of 25.7% of AR at DAT@(sys‘[em &@or tHe sho®livi
ROI3 a kind of dimeric form of Propineb-DID@uld be madesas st@éturﬁpropl. The@uanar
intermediate ROIS was detected with a maximusdt 2.5% of % at l%,@f -O.g@é (system .

:

In general, extractable residues in sediment&ere (@@a com%arabﬂ\e)%low@el ing the stud
14.8 t0 5.9% of AR in system | and bet@en 9éﬁnd 9% ofAR in

Therein, three degradation products with ollbwmg\?ﬁaxingm améynts §
DIDT with a maximum of 4.1% of @ at RAT-0 @nd ODAT-O.l@(sygiﬂ%m
maximum of 11.4% of AR at DAT—@sy&éﬁl I ;i PTUCwith @ maxisgim of 3.5% AR
at DAT-0 (system i te 13 ounted of to a
maximum of 11.1% of AR at DATS3 (s@tem i) w@ar %&h‘ne(ﬁ*&te ROI8 was
LN

detected with a maximum of dg S
NER in sediment increased from R at PAT-3, and then declined
systems, R increased from

to 35.2% of AR at DAT-80 n )
27.3% of AR at DAT-0to 6L§% of ep&slwly%decli@ to 61.1% of AR at
O &

DAT-100. N
SR § 3

The overview on J@abok’@n of Appind’in the Wateplsédiméiit systems ugder dark aerobic conditions

is summarized b@ﬁe f&l@win@fable. For @osedﬁathw%of depradation see Figure 7.2- 1.

S SR >

ion products, in watet.
ximum of 3 1%% R at

®

13©&

Q S
D & o0 O «V SN B
@@@@é@

>N .
o@ %@ % & @ @
IS & S @@% S oo
9 @ Y (S
QRS T LS
o O & .09 o .0 @
Q O O N D
Y S K 9 O
< » H.9 9
@’ 2 @ & o
S R
%o § S @ @ S
S S
> &Q @ &©
@
QNN
@ < QO & ©@
o O o
il A
< @ N
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Table 7.2.2.3-3:  Results synopsis on metabolism of Propineb in water/sediment systems

Identified major degradation products (mean maximum occurrence) o\@
9
€O, (37.2% AR) S 32 @@
Propineb-DIDT (35.8% AR) PU (50.4% AR) o la
@)

)_/

PTU (26.6% AR)
Y
S . 9
HN™ “NH @éﬁ O\\\
Q &
QY A .
S (RN
@)
@ &@ @@’) @J@ @9 SRS

& &
s@wed @g)ur 1d@@{1ﬁeQ@degr@atlon@ products, and the

)

&
Degradation of Propineb irithe tal s
following maximum amousts wef® obs
Propineb-DIDT with a m%mm occur enc§ 35.

a maximum occurrer@of 5 I@t DA
of 26.6% AR at DAQ-0.17 (syst
at DAT-0 (syste

AT% 17%syste$) PU with
) PTU with a'maximum occurrence

I \@th a mglmum%ccurrence of 17.1% AR

% (N @
In the total systém, unp%lar lsr{[erme@ate R@3 a%nd d1me,r1c form of Propineb-DIDT,
amounted ma@ 36.4% of AR at DAT-0 fsyste ) ] j unpolar intermediate ROI8 was
detected 1munv\§’ of 29% % AR*t DAG0.17 (syst) The non-identified
structure @KQB and ga@ as unpola@frag aehts of opmeb Procedures to isolate and
identiffhsuch unpolar@lterm@lates 0 eb failed atid resu@d in PTU and PU as *C-degradates,

finally. QO «p\ﬂ\ Qx RN

Since the curren%tu 5&@5 déﬁn K? a rdwe of, egrad@@)n study in water and sediment, and since
(i) O at

the starting %)@@lt of deg 10®:ann® e aftlysed for such a polymeric compound, the
resulting date are Cquate Yo d adaffon kinetics for propineb, nor of its primary
degradati roducts @ @ @W d@}’f @

Altoget@ availablg @‘Opl DTs@ dat@ndle&te that it is degrading quite fast, dependent on
temperature, pH and@onc tratio n51 ﬁfor the latter, the lower the faster). Supportive LSC
mea&%fements withim t %tudg@ dle@ed tft it lasts some time (max. approx. 1 day) until the
maximum an’lzgut of the"wat, g%olu@lf met& lites are to be observed in a water phase. Therefore, a

worst case Ddso ofql %day ﬁ@meb@egradatlon in natural surface water could be taken for
modelling 0SES, such erig@y the finding of short living primary degradates could have
been causéd by h fO@@a‘uo@qa destrliction of polymeric propineb still present in the test systems.

There@% thed @ ]%mn e primarily formed major metabolite was investigated in an additional
test @wsing | @C} QM Propineb-DIDT as test item dosed to the supernatant water of some further
ifent test flasks” Each 212 pL test item dissolved in methanol were dosed in each one flask
and test system. Then, each twelve 1-mL aliquots distributed over the
entire Mcubation period of 48 hours were taken, i.e. 0.25, 1, 2, 3,4, 5, 6, 7, 8, 9, 24 and 48 hours after
treatment of the supernatant. This water samples were analyzed by LSC and radio-TLC without
further processing.
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The experimental data could be well described by single first order (SFO) and double first order in

parallel (DFOP) kinetic models. The calculated half-live for the dissipation of the major metal@lite

(Propineb-DIDT) from the water was 1.4 and 0.004 days for system _ and

respectively (see table below). Obviously, the more acidic conditions in th@supematant ter of
accelerate the dissipation of Propineb-DIDT to a great extent,&n the other hand t

of the observed degradates seem to be a little more stable in the alkaline

X
Table 7.2.2.3-4:  Results synopsis on “best fit” dlsséétlon kineti tq?f)r Proplneg\l)ll%"l\m t @i\
S o

supernatant water layer (persiste endpon}\ 5) @ S A
System / Radiolabel Best Fit (@[ DTso l§‘vo Chi’Erfor | “visgl
(Sediment Type) Kinetic Mo@ d] | I ((;/f [O,Q% §Ass§%§me@i
(sand) SFO 14 G a6 @ )] L+
(silt loam) DEOP @] 0.004 | 49 [ @7 3.6 +
1 SFO: Single first order, DFOP: Double first orde%l paral&f%}a @U Q@ > Q> @?} @& ’
2 Visual assessment: + good & \\ \\ @ %% . © %, §
(GRS @ S é\ﬁ ®

O
o
o

@ AN

% v
From this study it is concluded P @@nebo a%d 1ts\9 eg (@I’lo 5o hav@o pétential for
accumulation in the aqueous envigonm %t Fo mod 'ﬁoseS@ or; ase@" s0 f 1.0 and 1.4

days are to be proposed for p@pme& d Py 1ne tion @ wa@@ sediment and total
water plus sediment system, f@pecu%ly @ o
I MATERIALS Al@}) ME@HOL&Q @ @ \(@ 9
1. Test Item S § @ § toT $ &
S 9 O v .9 & .9

[Propane-1-'“C]Pgapineb: O QO @XM@}P&% MEEOERN
S . O Ne.TK 83 é‘@prOX@g% 3%1\of pro@ineb)
Specific Radifactivity: & ¢ o%@wB@zo 15WCH) £fg =
Radiochemival P}@Jy: S) O |Not to @'det‘;@medﬁ
Chemicﬁgpurity:v@ © A Not#be déformingd (%\%7
AN

&F@OT addition@@fes{\§ é@r {1 @ @ O
[Propane-1-"“CJEobineb-DIDT” - %%@670
Specific Radi@@*c’tiv;g% @” | 3,40.MBg(91.80%Ci) / mg

Radlochem@al P@ @ \@ >®8% (@?’LC With radioactivity detector)
SR %9% GLC, sean)
Chemj/@%i%purity: = \)@ & > 99% (HRLC with UV-detector, 280 nm)
G N
N &Q 9
2. Test Systemss \

The\study was carried o@wfd@w f re t@atural water/sediment systems sampled in each a 30-L-
hobbock0n2 ©:11-02 (ba 111%

Gé%manj@Thls small lake is a reclaimed gravel-pit, which is used for

ﬁShl he 1 irely 8helosed by a fence.
se t near , Germany: This is a fresh water dam that is
@ e p rat@? of drinking water. Water and sediment were collected from the forebay

esp

F resh @ and sedlment samples were taken separately and poured into plastic containers prior to the
start of=the study. A description of water and sediment collection and storage is given in the report.
The results of the on-site measurements as well as the other system characteristics are given in

@6

test system.
W o

@

&
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Table 7.2.2.3- 5. Samples of the same origin of water/sediment systems were used for the additional

test. ’ @
&

B. STUDY DESIGN S & o

1. Experimental Conditions @JQ S \@

One day after sampling, the collected sediments were sieved to < 2 m%g, the Watbet®®wer§asse(@

through a 0.063 mm mesh. Static test flasks, laboratory @jcrocosm ﬂa@%ﬁ, for degra@\tion ‘Tn aquagic

systems under aerobic conditions were used. This areX§pecial cylipdfical glass tai (Vg{ge &@

approx. 1000 mL, inner diameter approx. 10.5 cm, sugface area ap@ . 86.6 cmy, and c inq&©

is fitted with a trap attachment (permeable for oxyg@l) containingysoda lime f& bsorption arb@n

o

%

dioxide and a polyurethane (PU) foam plug for tion of volatile (@nic @npo@is (\éOC). @}

For preparation of the test systems, wet sedimgnt wit W@i@ equﬁg}le &av Ei\ne (@1’75 1$ was
weighed into each vessel and 520 mL of the@orresfondi atq%xrere@ ed.gthe w, ter-to%dimegt
volume ratio used was approximately 3/ ]%?Vith @ater@yer éRappro ma@y 6 c1d and@ di@ent
layer of approximately 2 cm. NS N O

The untreated test systems were equ@{ﬂ)rateel\o s@y gcﬁ&ditio@by z@%ace in @atem ture-
controlled walk-in climatic chambgiat %%@C i@’ne é®< fq@ﬁll s prior to @pplication. The
equilibration was proven by repeatéd meaébiremént of theoxy sat&%n@he er, the’pH of the
water and the sediment as well assthe regox %enti@f th§t‘er &ad t%@edi fent in‘tepresentative
test systems. @ . @ > S

For the purpose of isolationﬁd Qile}tiﬁ@on &f form@g} me@%lit@e\s@@omq%further@asks (ID MID)
were prepared. N N %

Later, for the purpose of\g%lan© and %enti@tio Sof formed me%boli&\é? eac@ new test flasks (ID
MID) were ﬁreﬁared an 2012303-145They @ere g’éd with 34%4 and 210.2 @f wet sediment from

systems , re@ecti@y, a@ 20 mE of tl® corr&@onding water (batch ID
20120313). S & @@ N

N v .
The test item Was @pendeﬁb in Qyater \d th&\ge tly©sti suspﬁsion was directly used as
application s@dutio n 2631-1194, the day@f ap ati an agount of 12.12 mg [propane-1-
14C]Propin@ was f%@jshly %spe@ed 1%0 m&pure Water, resulting-in an application solution with a
. o . " n@, . .

nominal gencentration I.ZQ@/m . MBq/m@ labeled as Q&%%SAppl. The resulting suspension
was C uously mi /stired on the Vo Gefiie2 eq‘ﬁi@men@m‘[il the end of application.

An aliquot of 156 ppk@ltioﬁolugi(@ Us3Appkwas ap%%ed dropwise onto the water surface of
the respective egwdlibraged te&syste@ in%g@er to~obtafy, a nominal concentration of 188 pg/test
system. The applicati as fon@ under co us ing of the application solution.

After appli n, teéﬁves%g (ex«@ the DAT-0"samples) was sealed with the special trap
attachmen&md placed intya t@era@-co@lle@lk-in climatic chamber for incubation at 20°C
y )

in the i@ o & @ .

The anmwsunt of ap%ied testQiteQ and %@ h@@)geneity of the application were determined by
transferring each <3 u@f thévappljéétion Selution WUS55Appl into graduated cylinders before,
dur%g and after the ap@catic@ Since Somcvariation of measured values was obvious (as it is not
surprising in ca@e that such sy pen@ of @olymer is applied) the conclusion was drawn to better set
the value 02@0% a‘%?ie }QA\: ioaetivity £100% of AR) for the current study by taking the mean value
of the tota OV&Q\{Of radioactivity frapn the processing of the respective DAT-0 samples:

In case qftest syytem (A) the 100% AR was determined with 156.099 kBq, corresponding
to 208 ug/@ch. cas¢Qf test system || | JEE (W) the 100% AR was determined with
148.392 kB@y corrgspon '\%to 198.4 ng/batch.

Tl@s, foé@oth test sy§ms the nominal dose of 188 pg/batch was slightly exceeded. During
incubatgieh for up to 100 days at 20 £ 0.1 °C in the dark the supernatant water was in smooth motion,
but the sediment remained undisturbed.
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For the additional test [propane-1-'*C]Propineb-DIDT was dissolved in 10 mL methanol, resulting in a
stock solution with a nominal concentration of 0.5 mg/mL (1.7 MBg/mL) labeled as JR64-SS1&he &
radioactivity content was determined by liquid scintillation counting (LSC) as 1.6 MBg/mL (equal tq§
0.47 mg/mL). The stock solution stored at < -18 °C in the dark. This solution s used as a@@catgl

solution for the additional test. N & IS
212 pL of application solution JR64-SS1 were pipetted to the water sur@jce of the gest systems.
Afterwards, the samples were incubated under continuous shaking (70 U, ) in a clim4fic ch. raf?
20 °C. One sample was prepared for each water/sedimét system. NQ attempts wgg} m&d% to @@p @
volatiles, and to analyse the sediments. X Q @

> ~ Sy QQ (§ K®
2.  Sampling %@ Q @ @) @

For the main test ten sampling intervals were di@uted over enin@mcub%on Qlod 910

respectively. Duplicate samples were process% and @ﬂyze@ ) 1 ?& , 58;%8 160 days

after application. The DAT-0 samples were ;@ces& ap@dma w aft@p ication

Prior to opening an incubated test system for pro@ssmg Wat@and se1 t Vol @ ly il
y pla

present in the head space of the test sy m e}e suck ked th@Jgh trap@ttach@ent b ci the
test flask for 10 minutes in an exs1ccat@) (e t for @AT (ﬁsam A&g&we&r@ the ment
was removed. Aliquots of the Water Were )%% tem@e thexpadioagtivitygonte e amount
of dissolved carbon dioxide. The the re@t’)x po%ﬁentlalv\\pH and the @yge nte@ etermined
2r01i1n ptl};:el\;vater was separated@ fn&ﬁje s%gﬁnen@@/ d@nt%@ T sedé%nt V%‘as extracted
: L S S @ @
. & .9
LN O N @ N L9 %
5 O N W T Q&
N @ § &S ) R @
% @ < BN L
v e O ¥ .0 & )
§F TS e S %0 <
@ s .9 K @© @ @
SRR WS
& O 9O H&d D e
A S %
N & & @ PSR
A o O & O O
FIEFITs s
@ 9O g © o .0 %
OO0 OO S & D
SRS ,%Q & @
<) O @ %o
@7 °\@ Q @ N
Q A\ N @§ 9
& v LB g ©
b @° v &@\ &©
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Table 7.2.2.3- 5:

Physico-chemical properties of water and sediment

Parameter Results/Units . @«5/ 8
. . I ), (
Sediment Designation Batch no 20111102 h no 20111&@ @@
Properties of Water SRS
0, 1,2 © @
Temperature [°C] ’ 13.2 7 *v[10.3 ° o X
W
pH e e & @ 60 & S @ R
) Y%
Redox Potential Ey [mV] 12 (123 o o |17 P o & .0
\9)
Oxygen Saturation [mg/L] 1,2 IOA@ @ . 8.1&© R @U @
3) 2
pH ' 3R (DAT0) @’ |65DAT) & @
Redox Potential Ex [mV] U 190 @AT-0 o[G08 (DRT-00 Y w>
-  Olss@ardy o c0lss@ar
Oxygen Saturation [mg/L] 8.6 (ODAT @y 29|85 ®AT-Q) .
: 3 20 ) 449 R O RS
Total Organic Carbon (TOC) [mg/L] Ay ) /a4 %5/63 @
@)
Properties of Sediment L .N D &© R R §
& 5 ©
Temperature [°C] Q2% B & & @3\9 9.?@ @,,Q ©
© N )
pH KN NN S sy & W2
Redox Potential Ey [mV] R G2 230 [(\\© o) &© 3.7 S
@ o @ \e)
pH NN 70UDATY) o 6.1 DDATH)
&
Redox Potential Ey [mV] > & '© 467 DAT-0) S 198 (DAT-0)
O ) 4
Texture Class 8 © @y 7 &}Sand_ AS R, <%iltql,@n
B
Sand [%]  [S0pm-2mm] &) ¢ ¢ © [08Y L O « 368
sit[%]  R2am-shum] T & g § < O & |
Clay[%] _[<2p & S & @ o
; Z
pH (sediment / 0, 0@@1 C§ D125 NI RS E
pH (sediment / @ﬁter 1@ O K@j 59 > S - 5.4
4 o,
Organic Mattey [%] v @ 558 510.67 18.57 10.78 14.2/14.1/16.4
Total Organic Carbon (TGS [walght-%61L >4 0.39/03510455 8.3/82/9.5
% EY S
Total Nitrogen [Weigm&‘??] °\w (3&@ S O 1. N 0.5
Total Phosphorus [make] o> N4 13097 s 850
Cation Exchange Capac@eq@) gl O 6 S 9.6
U N ©
Moisture [g HYO 4d 1002 dryaydight]s x 130.25 234.03
' BCS-D- En%Testmg © NS @ 2 day of sampling
3 WﬂbH & Co. OHg3, *&em@ 4 start of equilibration
SDAT-0/DAT-100 N . @ ¢ | 2boratorics, . vsA
7 according to USDA c@slﬁca@ N @ @ @ 8 9% organic matter = % organic carbon x 1.724
N Q @
At each sam Wal wa ﬁvas s@arated from the sediment by decantation into a centrifuge
beaker. Th term ce d deed and the volume was determined; aliquots were taken for
analysis %&LSC@&d H /ra detec on analysis.
The sqlr der ter c@tnfugatlon was combined with the sediment phase. The entire sediment
of a t ve ra cged into the same centrifuge beaker as used before for the work-up of the
usip@some extra solvent. The sediment was extracted two times with acetonitrile/water 4/1
(V/V) Oambient conditions using a mechanical shaker. Furthermore, a microwave-accelerated
extraction step was performed using acetonitrile/water 1/1 (v/v) at 70 °C. After each extraction step,

extract and sediment were separated by centrifugation (approximately 10 minutes at 5000 x g) and
decantation. The sediment extracts were combined for HPLC/radiodetection analyses. The combined
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extract was stored at approx. 20 °C in the freezer prior and post analyses. The extraction procedure
was found to be adequate to decompose all polymeric residues of [propane-1-*C]Propineb con@%d S
in a sediment sample. o N

N
The exhaustively extracted sediment was air-dried, homogenized by a ﬁar grinder @%
extractable radioactivity (NER) was determined by combustion/LSC. e evolved ﬁCOg @as
determined by investigation of the soda lime trap. Determination of carbo%tes n exhau@e e)@&acteq@
sediment was performed for the last sampling interval (DAT-100).

For the additional test twelve sampling intervals were distributed ovhe entire 1
48 hours. Aliquots of 1 mL of the water phase were @;Qlalyzed 0.22\,@, 2,3,4,520, 7,

hours after application. .
S o
Py

Q

3. Analytical Procedures

D NN w
The amounts of Propineb and its degradatio@odu@s in @ier apisedi )«§cts
by liquid scintillation counting (LSC) an%by H@C/ra@ndete@on an ym@All L
were carried out without concentration sféps. \ Q" s

For radio-TLC analyses of water and cm%g,ned s@lmen‘&extra® no fgg er cen 10n as
dio LC an ahquot
pri a ses) then

needed. For the primary analyses 0 ent ract rfo
re-dissolved in 2 mL by addlnéb rlﬁ@ w?@“ @ Th covel Wmn tep was on
average 92.7% and 75.5% fi % mbfﬁed se trac*&g’am of an ,

of 2 mL was concentrated to apprgs. 1 m@’(m ofder to%@t 0 he a
respectively. @

Degradation products wegg 1de1é§ﬁed by H @ MS@/IS) 1nc1ud® a%yrate filass determination

and/or by co-chromatogtaphy %’th refefénce ifems. @% @@“ §

The 1-mL water sar@%s ta& at vt\\l;%) ad&ltlonal@st vquglse ana(&zed LS%\and TLC/radiodetection

without further pr(@sm& @ NI
SIENERNEY \\ @Q S @ §

IL RESS @§WD pRCUsSToN” &~ S ©§

The test, patameter m%suremfl?ts @ate&hat t@é ar@slpate@ standardized aerobic laboratory
condlt@were mam@ﬁed t@ugh the water/ 1mq§§tud3®

A constant temper@se fo&ﬁ) to @0 da;@Qat 29\}0 1&C in th§\dark was maintained.

The pH in the wéter r d i @ 8.9%n t systems, and from 5.1 to w
i \H in @e sedftrient ranged from 6.6 to 8.2 in test

test@ystem® Th
systems and from 5.%to 6 @0 n Skt s;@@ms

The ox @‘ 8. 5{&99 2 mg/L in _ and from 7.8 to 8.7 mg/L
in the S\The re@ X p@@ntlal determined in the water and the sediment was

est s
in Kﬁigh positive £y ran %urm@"the . However, variations between different test systems
were observed. In & t@ system @EH values in water ranged from +256 to +393 mV. The
correspondin @y valyes i sedin qent were between +121 and +391 mV. In I
systems, th§ ] ﬁter%nge@from +298 to +490 mV. The corresponding Ex values in
sediment were between 8 apd +3089nV. The clearly positive values for the redox potential and the
magnit@of oxygen cgﬁtentﬁcate aerobic conditions throughout the entire incubation period.

@@b
”

content indhe w.

The %asgg}@mcr 1al a@g@vity in the sediments indicated that the systems were biologically active at

th@rt ofiite study @
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A. DATA

All calculations for radioactivity (as % of applied radioactivity) in water and sediment extract &he S
solid materials and in the trap attachments are listed in Table 7.2.2.3- 6 and Table 7.2.2. 3»%7 thé&y?
overview was presented by Table 7.2.2.3- 2 and Table 7.2.2.3- 3, already. ©© @° @)

The mean material balance was 100.1% of AR for system _, and @JZ 3% of §0r %m

The complete material balance found at all s ﬁ%}hng intervals  fos bqgg@
water/sediment systems demonstrated that there was no &gnificant loof radloactl@ fr&ﬁf the at
systems or during sample processing. X

Significant formation of *CO, was observed in bo@ Water/sed nt systems. @f tem{%a‘u@ ]@%CQ
study (DAT-100), the '*CO, recovery (mean \%@s of duphcat ) w@ 37. %nd 3.6% R{or
ﬁ and || systems, respecti Formatl%of V& &ile @o@jg p%@ds
was insignificant for both water/sediment systgms. &
@T 3@nd the@’ deglin i@ 2% of
R in sed from 2

leel ﬁ§6 l% of at DAT-1 ER
d ofithe st@y l@eby She fu@c acid

NER increased from 19.2% of AR at DAT-0 to 4

AR at DAT-100 in _ systems. In |
at DAT-0 to 67.5% of AR at DAT- 15 ‘and th%n slo

was further characterized for the s
fraction represented the largest pro& 10n@

AT 0 D -IOO%from 66.0 to

The mean radioactivity dosed to%e water e d ease
19.6% of AR in ﬂ Sy Ghs a %@from .0 t fA '@‘ ems. Propineb
residues dissipated from thé@vat rap1d1 ue to degr%giatlon@s We S by@ranslo tion of residues
into the sediment (rnalnly @mm ER@erg

S Cre Qﬂ‘

In general, extractable res1d in o a c&par ble lowﬁevel@mg the study, from
14.8 to 5.9% of Aéy&ﬁ sy@m , asd

bet&%en 9® and‘l@ 9‘7&%f AR in system
IRSUESRS V&g <
Extractable res@es 1Xhe tot&l system (w&ger an %edlrn@t eXHa ts) @reased in system ||| |l

from 80.8 at %) of AR at % nd then sli -s reased to 25.5% of AR at DAT-
100. In sys acta%e re% tota yst@@ decreased from DAT-0 to DAT-
100 from{ 71026, 7(@@ A%@ & v

/\T % . © o, o

B. METHOD V@IDA&N Nv\ﬁ \ N RN

Due to its polyr@c n%lriggémebgﬁ prac\f@:}all Qsoluﬁe in water and in organic solvents. Since
the polymeric propin ec0@ ositidn, i.eAf watgpis present, any observed solubility is caused
by degradatian but 10 by & n cmg@eque“nge the parent compound probineb cannot be analyzed
itself. In case valid valuéd of @cont ermined it must be guaranteed that the entire
propine@lymer stil@)rese@n a@am &15 deﬁmded to products which are soluble and can be

measured. These fa@had § c%mdereg

F or\ghe test item t%ives@ﬁted the <@wren&tudy a recovery even shortly after the treatment of
Water/sedlment@ystems cam@@be&ven Lherefore, the overall mass balance and the distribution
pattern of products 1vedduri e Stl% (based on LSC and HPLC/radiodetection analysis data)
are regardeéé thesimpogtant ql?ﬁfity ameter for this study. Those results demonstrated that the
sample p essil@met ] W@ gentl¢ enough to recover quite short living degradates for a distinct
period
For t@&earl ter@%npl g waiting duration of approx. 1 day was found to be adequate. Then, the
%gﬁn waté&p’ sol@e metabolites were to be observed in the water phase, indicating that all
ropineb was degraded

or t%@processmg of samples

Furth e method was adequate to destroy the total amount of polymeric Propineb still present in a
sediment sample at the respective sampling interval. However, since the primary degradates of
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polymeric propineb are highly reactive species the formation of comparatively high portions of NER
cannot be avoided in sediments (compare Table 7.2.2.3- 6 and Table 7.2.2.3- 7). S
The primary HPLC/radiodetection method was well suited for the quantitative analysis of the samp le§§
of this study as demonstrated by overall mean HPLC recoveries for water a@g combmed@i @t
extracts of 96.6% for - systems (results filed in the raw data). &

The LOD of the primary HPLC/radiodetection method was determined as %2@% of AR. §

@%/ @

%
&

Table 7.2.2.3- 6:  Material balance of radioactivityy @st systems @ll?@Vlth @

[propane-1-1“C]Propineb, exprgssed as % of é\” @
& *\a @ &

Repl. Days after treat@nt (DAT daywj 2 O 9

No. [0 0167 1 5B |8 15 @730 R [580° |18, [109

Volatile Radioactivity & 2. @U@ T -

1 na. 01 1@ O B3 o W75 3o [41s (414

.S S by

14CO, 2 na. (0.1 ALl @P6 @ 06.5 Q. 143, 209 2@@
S 19 R19 346 2

Mean |na. |01 S[100S 2.8 |59y o 21.9
, o na. |< ol [@1 [So Q01 (201 gR 018} 01G]<0.1
Volatiles Organic 1, na. ﬁ 0.1 450, % 0.1 0.19< 0.871< 0 <pl |<0l
Compounds (VOC) g Q2 0 1°S 7, N
Mean_|n.a. J<0.1 G501 N<01 “j<0 |<@F |<F |<O1 |<0.1 |<0.1
1 nag (042 [Lg7 367 %}@b 00 H{75 @32 s Jar4
Total Volatiles |2 mae (007 L1 D7 des g)d7 o, [143 Ohoss P17 2o
Mean _fiva. |01 c]10 < [2.8 o159 & (93 7 159 219 346 |37.2

Water Layer and Sedimeng Egtractdble R@%act' i N O v\f/

1 6 423 342 294 4253 9.9 [20.1
Water Layer Zé\” 24

S 3.7.°%39.1 ©135. 324, |29.4 21.8 19.1
AWean, [66.0 2J69.1c53.00 028" [0 3500 [0 74 [158 |19
Sediment Extractable B@ioacjﬁ&it; RS

N

\) R

RS 1 éz 1 @3 NE §7.4 63 |61 |27 |48
Amblem@ram§ 9 o 4SS s 12 |59 |47 |46

2 Mean (8.0, 2 [7.0 7.8 680 |z8 B 67 |60 |37 |47
N
1 @ 45 5 7 N30 o 19 13 [13
Mié&vave @Q g @? %§ . O
Al 3.7 Q43 - (3.2 2.7, |2.8 2.4 1.7 1.9 1.2
Extract N Q S %
ean 6.8 143 Flaay 33 e 9 p2 18 e 12

, 1 1 w8 e [0 |04 83 [79  [40 61
Eg::;cst‘f%éf% 2@® 195 !@@@ a7 @f%g of00 117 |os s |67 |57
Mean Q4.8 1140 117 102, 105 110 89  [77 |53 |59

Total Watey Layer ||~ (808 8%72:}: 689 514 [s33 [445 378 [333 139 [262
and Sedfifient 2.2 800|790 {606 935 490|476 420 (369 285|248
Extractables Wean 180.8 £180.4 ¢ 647 V525|512 461|399 351|212 |255

Non-Extractable 1 @% 19, 19.2 3& 51.0 [45.1 [41.7 [449 [404 421 (374
Sediment Residu@% 2 18, 1

<§§9.7 48.0 |47.1 |388 |44.1 456 [36.2 |33.1
(NER) @& Méan 9.2 9&%1 7.8 [49.5 |46.1 [40.2 [44.5 [43.0 [39.1 [35.2
S 1 S0 10@9 105.7 [105.4 |103.7 (952 [100.2 [96.9 [97.4 |105.0

ean 100.6 [103.5 [104.8 [103.2 [95.6 [100.3 [100.0 [94.9 [97.9

%
MatenalB@nce@Qz < ﬁ 100.2 [101.3 |104.1 [102.7 [96.0 [100.4 |103.0 [92.3 [90.8
0

n. d detec ftot analyzed
a@e Values calc d from the Means: MIN = 94.9%; MAX = 104.8%; Mean = 100.1% (RSD = 3.1%)
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Table 7.2.2.3-7:  Material balance of radioactivity in _ test systems applied with
[propane-1-"*C]Propineb, expressed as % of AR ) g ©©
Repl. Days after treatment (DAT, days) b
No. [0 l0.167 [1 3 8 15 |30f,§ 58 |7s& |1Q§§@
Volatile Radioactivity Q>
1 n.a. 0.1 0.3 06! [1.6 2.5 47 8.9 N 9. 6, 13.4&
4CO; 2 na. (0.1 |03 0.8@ L6 Pagy a1 |1 zg;a 9.9 13@% @

Mean |na. |01 03 |08 ° [1.6 &) |44 9 4
na. <01 [<0.1 |50.1"[<01 401 [<0.1 ¢ 0.1 0.1Q§01
na.  |<0.1 [<0.1=0.1 <o.1@<o.@2 <08 <04, |<0.09 <%@

N =

Volatiles Organic

v
Compounds (VOO) |y an [na. <01 |<0aP]<0.1 |<ou |<0@ |<o® <03 |<@m L@
1 na. 0.0 63 JasT [ Jas 447 @ 9% 434
Total Volatiles |2 na. |01 @3 &%’8 6 a4 @@.1 D74 < 994 (137,
Mean |na.  |0.1 <\ [0.3 @)0.8 © 1.6@ 24 |44 819 989 1356
Water Layer and Sediment Extractable@l?dioagt\lxwty\ O@ &ﬁ S <§

1 62.2 §23 322 o757 ?7.42@)1.3 24.8 @)20.3 {Y19.1 Q[15.2
@)
Water Layer 2 61.8 5.1 5/41.8 ©42k 25807 20, 19§15 l4@, |(13.3
Mean [62.65 [73.70 |47.0° 28 |6
ean [62.0)° [73.7 [47.0° |25 |2 U0 202 198 69  [14.2
\"
O

Sediment Extractable Radioagfjvity « @?} S gD A

R

(@3
1.7 7|11.© |11.3 {109

1 g@.o "J6.8 328)92 @f12.0, 1
Ambient Extract |2 73% |7 @ 10@ 7.8% 865 |97 109 180 8.4 9.6
Mei §;© 7d) ? 78 189 $§5 0 0.8 99 102
1 \ 3 0 26! @5 7 TR6 Q1 o 23
. Q @ C o, Q‘,& 3 @
Microwave Yy Q§3.3 %%.8 34@ 325 37O 3.5% 285 23 36 22

Q
Extract Dlvean 35S e 320 37 [ 34 27 |2 s |2
N &© 0.8 |00 103 {178 4P.7 57143 [13.7 [152 [13.1

g:i;f&‘@@t 2 ©§0.5© 0.1 aal MLy f1238 122 |30 (123 120|118
olMean 1072 0% 128° [t 175" 1 137 130 136|125

Total WRr Layer @ 626|495 @01 369 [392 [340 [343 [283
and Se@iment o 924 4842 5598536538129 325 276 267 |osi
Extrattables - [Mesn, %2% 82,801592 7 |53.6 T |39 [34.9 [359 308 [305 |26.7

Non-Extractable " |1 08 34 [@9' 597 [13.0 [575 o6 664 [600
%% 1 g 30.8
(¢

f
fgg

Sediment Resid s 1 223, 1463 485 62.0 (634 664 [61.5 (622
(NER) @  OMeans)27.3 UP21.5041.90°(48.50°|59.8  [67.5 [60.5 [64.0 [64.0 [61.1

TS 1@3 1692 .01101.5 112.4 [101.4 |104.5 [110.4 [101.7
5 §W6.6o 2.5 102.8 [99.5 [97.3 [100.1 [101.3 {98.0 [100.9

o

Maten@lance .
° ean <300.0 1045‘@30@ 102.8 (100.5 (104.9 (100.8 [102.9 (104.2 |101.3
n.d.:snot detected, na@t an@;d > @ @
oﬁiher not considered for €y uatu@b\ Q
Material balance@%ues calculatedifrom @IeanlN =100.0%; MAX = 104.9%; Mean = 102.3% (RSD = 1.6%)

O &
C. DE@IO@F P@ENT@OMPOUND

A syngp %5 1otr sfom@mn of Propineb in aerobic water/sediment test systems is shown by by
TabLéJ 2. 2@ 5'9.2.2.3- 3, already. The findings were included in the proposed pathway of
d@%atl in water and’sediment (see Figure 7.2- 1). More detailed data (expressed as percent of
applieg¢-@dioactivity, mean + SD) are summarized for the _ test system in Table 7.2.2.3- 8
and for test system Table 7.2.2.3- 9, respectively
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Table 7.2.2.3- 8:

aerobic conditions, expressed as % of AR (mean £ SD)

Degradation of [propane-1-'*C]Propineb in _ test system under

©

Mean Days after treatment (DAT, days) S
Compound [Source  |SD |0 Joa67 1 [3 8 15 [308 [s8 [787 [10dD
Water Layer AN - L «©
Sediment R 2 @
Propineb Not measurable @ & %\ S N
Entire \e @ Q) Q\ @
System ~ v & &
4 5 q
Water Layer Mean |17.1  |n.d. n.%@ nd. (6.0 Qbs 52,0047 »4.7©>5.1 a
SD  |x4.1 &> 04 0 @y |edo |00 |1 g
) =7
il Sedimen  Mean |<LOD [nd. %h./d. Jna @ rd. pd ppd fed R0
SD (@) @y ‘ Qp §
Enie  |Mean |10 Ind | nd” [6.037]63 © 5§ 43 Sk
System SD x4l ) B.0.4 {?0 0.5 . |+0.6 |20.0 €04
Mean |nd. @fn.d, s (17.2@42.3 434.7 @8.8 « 125.7.8022.6M11.18514.5
Water Layer Q@ K\ N D 2 N @ O
SD OV & 04 g o, + 5 560 [+ 1.0
9 =
PU Sediment MM 60 27 o f43 81 @)ﬁa &@% & & 7 end. |59
SD @t 0.3 [+ 0.40° ﬂ:(}§i 0.8 2.6 0.7 O+ 069 |+ .2 +0.2
Entire Mean® [4.0 > 23> 215 [50% 4&@ 39.8 3%.7 362 111 204
System SR |£D3 504 @08 | D50 |+46 febs 15 413|260 |+ 1.1
“Mean 124 D4.0T118.85 [n.d Qid. Tid. «nd Dnd. nd  [nd.
WaterLaxggr IS %) § § ' v §
o 0 Ll Y R
PTU Sedi § %eanb § %%JS .2©§.d. @@2 &n.. @n.d. nd. |nd. |nd
8D Nx02M0d5 2097 Fromp ©
e OMean (160> 265 10 [nd P25 [nd™ hd [nd |nd [nd
N AN @
stempy |SB, 14 |+0.6. 0.6 0.0
. G 4 S Td @ qQ
@\ WaterLay@MeaHQ 6.4 109% (7.3 n.d@@n.d\ Bd  |nd.  |nd. |nd. |nd
A @ I1SD Oy |02 |14 B ES S)
ro1s  lsed r@ Mein O @0%3.1 419 Ad [nd [nd |nd |nd |nd
p SD A 03 2 0.5 0.y,
Z
E@ire ©Q e@@ 8.(@(@7 16@ § lg§ nd. |nd. n.d. nd. |nd. |nd.
Bystem Q™ |Sp)” 9994 3£0.3 240554 0.0
N < @
%WaterLay%ﬁeaHQQO'l_@%élﬂ@ 9.2% nd. |nd. |nd. n.d. nd. |nd. |nd.
@’ 9D Q £3.7° [+ |x2
©)
Propineb- Sedim%§ M%n ﬁ@? @§ 31 |nd |nd |nd n.d. nd. |nd. |nd.
VY D 2405 oaSlion
En@@ré Me ‘\C@ 3@ 128 |nd. |nd. |nd. |nd  |nd. |nd |nd.
&
System <" |g £32 l2n |22
Q
@& Wat&aye@ﬁean@ﬁ'd' Q2.5 nd. [nd. |nd. |nd. n.d. nd. [nd. |nd.
O @ SD © +0.6
% %\f = [Mean 12 |<LOD [nd. |nd. [nd. nd |nd |nd |nd [nd
ROISY 1@
§ Entire Mean |1.2 2.5 nd. |nd. |nd. |nd. n.d. nd. |nd. [nd.
System SD £0.0 |[£0.6

n.d.: not detected, n.a.: not analyzed, SD: standard deviation
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Table 7.2.2.3-9:

aerobic conditions, expressed as % of AR (mean + SD)

Degradation of [propane-1-'“C|Propineb in _ test system under

Mean Days after treatment (DAT, days) @\
Compound [Source SD 0 ‘0.167 |1 ‘3 ‘8 |15 |30@wf ‘58 ‘7§@ Ili}(@
T .
Water Layer Q> D
Sedi t % e © §
Propineb [>¢dImen Not measurable <) {*ﬁ SN
Entire T @ g}” Q\ @
System Q @ N N
N S Q
Water Layer Mean |n.d. n.d. n.d.@in.d. n.d.Q&Q.d. ) n.d.&@ n.d. ﬂ.d.@Qn.d. a
SD 9@7 w@) Q & % §
4-MI Sediment Mean |n.d. n.d. d. |nd. @ gg @;d @}‘gd . d. ;@/
SD f\(i\Jx @] f@ 0@
Entire Mean |n.d. n% ng né)? n.@é@jn.d.b n.d. v ré% r@ n.d °
System SD i ° N @Q @
Mean |nd. @jnd, -« n.d. @13.6 420.0 (8.1 222 $[17.88416.9 ¥§.2
Water Layer Q@ K\ RS v\g §8 N 2 @ 9
SD o | & | Q| QO 2l |+ &5 |£2.2 |+ 1.0
¢ N =4
PU Sediment Mean @ @ng %n.d. Eﬁld §§ @ S @%.80 .4 [10.7
SD ¢ ol S 207508 OF09071£0.9 [£1.5 [£0.6
Enfire  [Mean> nd > [ndy  [nd” [13% 27@%242, [3127 265 [283 [249
System SD S \Q @& Ko 1%4 P8 ol+3.6 @534 [+38 |+1.5
lnfa G
WMean  [18.3 233 (21.55(6.3 d. md.  m.d.|nd. |nd. |n.d.
Water Layer @ o @ ®@ § G RN §
Qv [SDgy QT 05 RIS I L Q] N IS
PTU . %ean é;)} . bd. Jpd. m,d nd . nd. |nd. |nd
Sedi . 'y AS He 4 @
SD N | ? @
g&% @ Me@l 18 23 32\1&5 %6 n§ nd  |nd. nd. |nd. |n.d.
tomo SR~ [+0.1 Ns. @ose |© |@
G D e
d WaterLay@Mean@?sj 2230736 nd Q6.6 @8 |nd.  |nd |nd |nd
&@ @ JSD &y [ 1. Qé 00 + @ [+ 0.0
ROIL3 Sedi@ Méan 07 el w\h.d.@ll.l 52 |74 |47 23 22 [1.8
~ SD  &£0.1 @ SO [£1.0 202 |02 [£0.0 |+0.1
Eti}g ©Q?\4ea$ 36 %? 1% 1&§ 118 103 |47 23 2 [18
tem@ SBY 50 405 4e0.0 +06 [£38 [£02 [£02 =00 [£0.1
9 24
q 3
| Water Lay%@ean§§8.0 %:&8;06@ 19.82[163 |nd. [nd. |nd. |nd |nd |nd
SD © |+ 129 +i¥ [%0)
. O
Propineb- Sedimq? Méan @ @}d Jed. |nd |nd. jnd |nd |nd |nd |nd
Engye Meal&\vl ;Q# 19.8 163 nd. [nd. n.d. nd. |nd. |nd
tem <\ " s;@ w12 T4 |£0.1
I %
< Wat@iaye@ﬁgan@ﬁn'd' Qn.d. 21 nd. nd. |nd.  nd  |nd |nd |nd
Q@ @g@ SD & £0.0
ROIQ% %im % 1\@% n.d. n.d. nd. |nd. |nd |nd n.d. nd. |nd. |nd.
e 2
< |Entire Mean |n.d. n.d. 2.1 nd. |nd. |n.d. n.d. nd. |nd. |nd
©® System SD +0.0

n.d.: not detected, n.a.: not analyzed, SD: standard deviation
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Water phase

Degradation of Propineb was accompanied by the formation of four degradation products in g T,
and following maximum amounts were observed: Propineb-DIDT with a maximum of 31.7% e %j
DAT-0.167 (system _) PU with a maximum of 42.3% of AR at DATS (system
PTU with a maximum of 24.0% of AR at DAT-0.167 (system _) agd4-MI with &maxi
of 17.1% of AR at DAT-0 (system _) Further, in water, the unpolar 1nterr®d1at@013

amounted to a maximum of 25.7% of AR at DAT-0 (system j For the sal{Q 11V1§@ RO@@

a kind of dimeric form of Propineb-DIDT could b @ade as stggstural prop 1 The r @

intermediate ROI8 was detected with a maximum of 2. 5 of AR at ]@ -0.167 (sy . é
Q QO &

Sediment phase @ Q @ © @

In general, extractable residues in sediment wer

a compara@e lov&@evel d@m 1@ study. The@%n,
three degradation products with following maximu %l
maximum of 4.1% of AR at DAT-0 and -0.

amow@ ere observéd: Propineh -DIDT. W With a
N

(s m, P@lth a maximum of

11.4% of AR at DAT-78 (system @ﬁ P’g‘;vit@ maxirum of S‘V@ AF@DA{-‘O

(system ). In sediment extractsghe uhgolar thterm 1ate I3 a§ m

dtoa
A\
11.1% of AR at DAT-3 (system and @t ungolar i eggmte R@é w%letec with
a maximum of 1.2% of AR at DAT- %@ysh@iﬁ }@\ kY

& @' @ @ @2
Total test system Q

Degradation of Propineb in th@total %S?gtem@as @%d &the f of ur degradation
products following max1mu?@ amouiits obgerved: Propin 1eb-D 35. 8% of AR at DAT-0.167

(system _) ith 504% of AR at DAT-3 @stem 3 f@fU with 26.6% of AR at

DAT-0.167 (system and 4-Ml wit 7 l%@f ARt DAT-0 ( F) In the total
system, the unpolar ngwerme@ R(@g& am@nte a mglmum 0 R at DAT-0 (system
_) and:$he un diate R etec éa m%\mum 0f 2.9% of AR at
DAT-0.167 (syst )@OB@d RO short @Vmg unpolar fragments of
propineb. Final ~all t& rocgﬁhres ts(;\’lsog% the &npola& 1ate%@f Propineb resulted in PTU
and PU as de@ateb @ é Q{@’

f@ @ @

Kinetic analysis of data_ > @ @ é&%
Since %@urrent stud @gne s a route ofdegr y in water and sediment, and since
the starting point 0 OpiRg de&rada‘u cam@\o be analys for such a polymeric compound, the

resulting data ar%@ot adequa § rad@n inctics for Propineb, nor of its primary
degradation prodycts. Alpgeth€r, av ble Rgopl neb DTseéta indicated that it is degrading quite fast,
dependent on ggmperaj re and@onc@atlo f su@rﬁsion (for the latter, the lower the faster).
Supportive ESC me@urﬁm \&"\thm stu%%mdic@,ed that it lasts some time (max. approx. 1 day)
until the ndaximum amount of a@oh@e mefébolites are to be observed in a water phase, i.e.

after ceptfifugation irfarder: sepagte ]@twle@ll present in a water sample. Therefore, a worst
case DTsp of 1 day@r gI%ﬁ1neb“o.&l,egra<%ﬁ;10n 1ﬁ@1atural surface water could be taken for modelling

S

pur@%’es During Stch pegjod Q@ﬁnd@g of hort living primary degradates could have been caused

by fresh format@g via d truq%@n of@olym&@ Propineb.
Therefore, t 1ss1p§§10 ﬁhe pz;}@narll ’brmed major metabolite was investigated in an additional
]Pr meb T as test item dosed to the supernatant water of

test usi prop% e-1-1
Water/se(&ent t ﬂa@gs rad10act1v1ty determined in the water phase of the additional test is

presenféd’in Table 7,2.2.3-4 and the residual amounts of Propineb-DIDT found in each replicate test
system at ea@% ?g 11%@rval are shown in Table 7.2.2.3- 11.

@)ﬁ\ental ata @dd be well described by single first order (SFO) and double first order in

paralleLldDFOP) kinetic models. The calculated half-live for the dissipation of Propineb-DIDT from

the water was 1.4 and 0.004 days for system _ and _, respectively (see

Table 7.2.2.3- 4). Obviously, the more acidic conditions in the supernatant water of
accelerate the dissipation of Propineb-DIDT.
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Table 7.2.2.3- 10: Radioactivity in water of additional test systems applied with [propane-1-

14C]Propineb-DIDT (expressed as % of AR) @ S
I s S ®
S )
Time after treatment (hours) mj@ N @%
025 [ 1 [ 2] 3] 4567 [.8] 9 [ [Cus 7@
Water phase | 100.0 | 99.5 |98.2| 98.4 | 96.6 94.9(, 92.0 | 91. 6& ,91.2 | 90.6 6.7 L@62.&
N O O © - @
o S
I s stcm: @Q N S
& S &
Tlmgﬁgter treatmenﬁhou@) [ﬁ& & ™ &U
025 | 1 [2] 3 | ¥ 5 [» [ F 28 v [ |

Water phase | 99.9 | 922 [89.9 | 85.4 %790 @55 @8 8 @ §67.0@%4.3 36.2 [v22.8
&7 =)

i3 @ Q >

O & o

Table 7.2.2.3-11:  Dissipation of [prepane- NC]@wpm{@DI 1 on st, expressed as

% of AR) @ ISERRS
I e &<®Q%°§§\@§)§@®
' Q . S O LS
@ 2 @7 Tithe aftepyPeatpient (havrs) O
Compound | Source | 025 2 4N 59V 6¢| 7 |8 |00 |24 a8

1 3

Propineb-DIDT | Water | 84.6 | 955 | 927 | 980 | 909 | 866 | a2 | sad [875] 877 [668] 209
4-M1 Water nd. Nnd. | nd fShd gnd [Sha, | nd fond J8d ] nd [nd| na
PTU wae| 193] 18,1 14 | nee] 25| 20] 28] 18 ]na| nd [nd] na
Unkown1 | ¥ifer [«25 | @3 [@9 | 27 |90 [ @ | 50 |20 |26] 23 [26] 23

Diffuse Residues , Wateh, |~ 1.0 {=LOD <LO&>LO]§XLOD<}JLO®P§{Q Lop{sLoD| 1.0 |<LoD| 1.0 [< LoD

n.d.: not detecte(b&) @w %© Q §€<@ @ @

9] D m@% %me after tf@atment (hours)

S
X k% \
Compound | Sgitrce | 0.25 @Q 2 | ¥ @ 5 | 6 7 | 8| o 24 | 48

Propineb-DIDT |[“Watef)]’ 83.3)] 83807808 81.6 ¢
@

642 | 61.8 | 650 |61.9]59.7| 282 9.0

@%

d

N4 o
4MI < | Waer | @95 [ | n7| ma 1}\91. 20 | nd | nd [nd|[nd| nda | 15
PTLN | Water [J1.4 P14 [2roD|d | @a. | 18 | nd | nd [nd|nd| 25 | na
< B
Unkewii 1 | Waierd] 3] 48 | 58<P 30 50 | 68| 67 | 22 [34|26] 34 | 46
2 PU &@?ﬁer (@5} @ 1@ | gd | nd | nd | nd | nd |[nd|nd| nd | 10

Uhikown 2 Water @'n.d.@ hd. | nd. |Qld n.d. nd. | n.d. nd. |nd | nd | nd 1.6
DiffuseResidu&% Waier, | Q@ | 0K 089 08 02 [ 01 ] 04 | 02 06|01 02 | 01

n.d.: not dete@ N R @ @
v
Q @© Q
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III. CONCLUSIONS

Based on the results of the study, a pathway for the degradation of Propineb in water/sediment S}&ms
under aerobic conditions is proposed (compare Figure 7.2- 1), with the following possible p@cesse@’

involved: S)
14 N & Q
e Formation of Propineb-DIDT directly from [propane-1-'*C]Propineb @7 .
e Formation of 4-MI directly from [propane-1-'*C]Propineb via polar%ranswnt pr(@ts @ron@
Propineb-DIDT. v

e Formation of PTU from [propane-1-'“C]Propineb @g@ unpolar ‘ﬁﬁ?slent produgﬁs’ li \Pro @% &@

DIDT, ROI3 and ROIS8. Obviously, the more a&dlc conditions) ¥

_ accelerate their degradation to PT Q& . &

e Formation of PU from PTU @ 9 Q
e . @ R
e Mineralization (carbon dioxide formation) &N Q 6\
. . 9 VN v
e Formation of non-extractable residues (T\@R) % & @ N
@) ¥ D> 0oz é <\ .

From this study it is concluded that P&%neb\@d ftg@%e ad%ﬂo@g)rod have no [@j n@or
accumulation in the aqueous env1ronm@t o & \ y\ﬁ

For modelling purposes a worst ca@Q)T Kf 1. O&ld l@day e t @é pr 1neb and
Propineb-DIDT degradation in wdter, se@nent \and total water pl@sedl pectlvely

The outcome is included in themn@ry 0 l@vwl@of P& 1nnd @ma]o% degradation
products in water given undetioz&@A 7.2. @ & @
O N @ & S .92 ¢
2014MA8TTI01 8 &

5N
Report: W
Title: &ineti@ aluagjon ofithe deﬁ

datlc@of pmpylene%lou@y and its
egraiti

0 odu@m w§ se nt a@ordléto FQFUS kinetics
Report No: @ Enga-14- @ @
Document No @ 877@ -01- lw\’ \ N & S

Guldelmes I@S (20 Get@rlc g&%anc%‘or es atmg%ersmtence and degradation
1n% from envn%nmerﬁ@l fat@ udieSon pe@lmdes in EU registration.
\{%rsmng{ﬁ Verr@r 201 @ @7

GLP/@P. No O < D

NI \U &
© & & i~ é&
EXECUTIVE SY Y g@ @,& NS @

N
i@ of @pylé@—thlegrea ({@J) in Rat s@cjhment systems from the study by | Gz
1993, was kl@call val d tgyyderive trigger and modelling endpoints. The

degradatign’product propylenésirea BU) V\§§ algo’*“&onmdered Evaluations followed FOCUS kinetics
(2011) recommendations and r%zondu‘@ up@ level P-II for the parent and up to level M-I for the

degradation produet,
gﬁzel P-I for both th@rigg@\and tthO(&ng endpoint the SFO fit was identified and delivered

DTso values 0&@6 a%dcg.l fm@% tw@lves‘ugated systems (Table 7.2.2.3- 12).
Q b ¥
<€)

R
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Table 7.2.2.3- 12: Summary of the kinetic evaluation for degradation of PTU in water

sediment at level P-I @
Kinetic Chi? Visual N Q§
System model’ error-% assessme@ DTs [d@ @
SFO 5.93 + @ 49 |
I S
FOMC 6.32 & Sro DR
— ) Y SEFI
SFO 5.4 + R 2
FOMC 5 3% Q@ & - .
. + 0Ny
& S) S q&©
SFO: Single first order, FOMC: First order multi compartmehg Q &" & @)

2 Visual assessment: + = good, o = moderate, - = poor

bold letters indicate the model of choice S \ %,
% @Q @ % %@ @6 o\ %
. v O &y § S e
In order to obtain separate DTy values fgs%pe vy{f@f algdlme@ compartmént a level P-@/alu@)n
was conducted. The evaluation resultenlyo 1\'Tixone @asone@@ ﬁt. for\@e _gyste here

. S
for both the water and the sedimen6@>m dktmen cel@le fj%wer@&hie .&Qones@onding

DTso values are 4.5 and 1.3 days fo TUNlegra&atio@n Wi a@sedi nt, W{?@pectively
(Table 7.2.2.3- 13). Ry & O S &© XY S
@ N @ ® @J@ @° Q D
Table 7.2.2.3- 13: Summa§ of th?k@ ev&luati%&’or %ad&?ﬁm of PTU iwater
dimgnt atdgvel RS ° 9
e
©hi? . @& g Visual
System & @§ © eor-&@ o essifkent? o\@ DTso [days]
T )PTUwat: § Q@ 39 S £ 45
S PTORed: T 470 L9 & &+ @@ 13

S N W@
O A O& & RN N
!values for PT@}PU aﬂﬁhe wgél)e model respeé%/elyo 9 @\j @) @
?Visual asséyment: + = gog{iﬁ, 0= m&@ate, %poor.& oy @ (@,y\?
S o & N
'S @ O o & < .0
A level M-I evalu&@ W&Q\I)erf@edow@h th%%sid of P%@ and its degradation product PU in the
total system. Forggoth in%estig@d sy \m r@és@’nable its <@re obtained that described the degradation
e

and formatiogy, of nt @% ge@adat@i prc@ct quite well. The results are summarized in

Table 7220014. © . © O & o
able % @ @\ Q @g@ @é
Table 7@.3- 14: S%ma@ of th@dn@ an&l}o}\s”is for PTU degradation and the formation and
gra%ation%ef PU@» watérSediment systems at level M-I
N N

¥ X QCh# Visual
System @° S D Serror-%! assessment? DTso [days]
S e S
e PUIpt: 14.6 :
v QR Q T 27.6
@Q Q) : 9.9

& N ﬁtot: 13.0 o 39
. SPUtot: 2.77 N o
2 AL 12.9

valug; PTU, PU and the whole model respectively
2 Visuakassessment: + = good, o = moderate, - = poor.
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I. METHODS
o

The objective of the present study was the kinetic evaluation of residue data from d@
- 1993, on the degradation and metabolism of propylene-thiourea in wa%r/ sediment sy@ms &

derive endpoints for trigger evaluation and for modelling purposes. & ©®

The kinetic evaluation of the residue data was conducted in accordanc%wnh recomr@nda
FOCUS (FOCUS, 2011) to derive degradation half-lives é@DTSO) to be us& n env1r0n§ tal é@)osu&

assessments. The software KinGUI2.1 was employed. @ @
Details on kinetic models, statistical evaluation, identification of thy approprla‘g%@me@@no@andé
specifics for water sediment systems were described@ sections 3 @to 34 of rep@ LS

1993, investigated the (@datlon of RTU in @atural@at @dlm@t Sys @15
PTU is a degradation product of propineb in,soil a T (Cs:{?\
Il 2014 2019). 1t f@ms PU,which yas also

detected by 19 in ﬁ% wat@ sedﬁ@ent tudy @hereb@ mC@ﬁon&aS
performed in the dark at a temperature @OOC\ \

In accordance with FOCUS (2011) Va tal ern %ﬁ% of A@ First
values at the limit of detection (LQD) or gtow 1 wme se& 0.5 he @unted for
0.1% of AR. Table 7.2.2.3- 15 su&lar@s the@e—pr@esse@ta @ @

@&@’@&@@Q @c&

S
&
Table 7.2.2.3-15:  Pre- prii“eesseg res1d§ dat&from@l}e studly of * 1993,
usedn the @nen@%tl iz tion; grey s%hadq@gur@wer& tered to fulfil
FOCUS 11) recom @ d%@%s, @les are givén in p@ent of applied
EOCUS 1D imphays g

SO &
St &~ &@

& @
Tlm@@ \PTUto(g PTUwat \PTU"M BUtot @° PEwat PUsed

A NA NA

0.@2 Qm 1& Nﬁ@ Q14 ©§ ] NA

.25 9%; . 881% g v ;@@ 0.9 0.4

Sy 79 53 S 4.9 0.8

A Qé‘g% \§ 6635 o 5.08\©© %s.g\© 14.1 1.6

7 0.5 46 O & 41, 36.6 4.8

14 @§ 7. b é?s%\ %% QO 6 55.2 8.7

30 005 - 0.05 & 475 8.7

602 ©®J @Q MO N>A©© 6.0 19.8 6.2

o0 NAO < NA & 15 0.4 1.1

%ﬂystem § & , 9D

@ Time - PTUtO®  PTUwaty" Pmed PUtot PUwat PUsed

W 0 @100% @xA NA NA NA

N 0.042 @§ . 86.6Q @ 2.8 2.8 NA

0.2 83 &@ 83@ 9 3.0 2.4 0.6

1& 64.5 633 Q 1.2 9.9 8.5 1.4

%@ N 4 1.6 16.0 12.0 4.0

N é&a 1P & 1099 08 39.9 30.0 9.9

@4 g 19§ 09 0.9 48.7 36.8 11.9

§ 3 1 < 005 0.05 49.9 34.9 15.0

& @Q AR NA NA 42.9 31.2 11.7

QQ G100 NAY NA NA 35.4 25.7 9.7

(&@ NA: not available
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For level P-I1 and M-I evaluations a simple compartment model was setup in KinGUI2.1 to represent
dissipation of the two compounds (level M-I) respectively of the parent (level P-I) in the total sy@em &
(see figure below). N @§
Figure 7.2.2.3 -1:  Two compartment model to describe the total system dggradation o U
and the formation and degradation of PU in water se@lent systemss in ©®
KinGUI2 ;

Q
For level P-II and level M-II e uatiQns ore co@lex €0 pa ent l%%rvstem ®as esfablished to be
able to describe the water an‘zélvsedt%@ent p]@ ¢ sep aratel)ﬁcc f. figure bg ) Iegvel M-II evaluations
were not performed. & @ X v\g \ \25@
RN § @§ < NS
o O O & O
S S
Figure 7.2.2.3 -2: @ultl-comp me@mod@ l'ggnbe he deg@datl&l of PTU and the

for@tlon\a d deg ad&wn 0 llgg ar@@ ph gs i.e. water and

@) sed ment:Kin U12 &\
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1L RESULTS

The level P-1 evaluation for both systems revealed SFO as the model of choice to describe the r@ue @b
data in the of PTU total system the best (c.f. Table 7.2.2.3- 16). For the syst § O fifor

clearly shows the best representation of the data and resulted in the lowest Chj grror perce e Va@
The corresponding rate constant is statistically well determined and yields Tso Value 0 4 9 Vs.
For the b system the visual assessment indicated a slightly better dat tlon@

by the FOMC than by the SFO fit. However, the dlffer@es were on@margmal a&ﬂ? thereiore @

@ @
SFO was selected also as the best fit. V Q @@ § s o
@ ©§7 Q @
Table 7.2.2.3- 16: Summary of the Kinetic eval @flon for de dat n of opyl@e thltﬁlérea {@
water sediment systems 199 © @
Kinetic Chi? Ry N ) D ails,
System model'  error- Model p@’am f@s2 é} @j& & al & Dlso epo
% @ Q ass sme& [darys] @sec@
O &) L,O =
SFO 593 2. 141@ s N T 11
— FOMC 632 é@f%fpha%q, 974 beta;71595" @© S Q49 K212
SFO 541 Tk 03307558 S + & S350
FOMC 531 Q alpha: 474z beta 167 I O o O 20N 8222

O &
'SFO: Single first order, FOMC: @@ordexy\ﬁlu compartm&f@? Q ~ @ é
2 k = degradation rate constant, alpha = FOMC paganieter, {eta = FOI&C pa @

3 Visual assessment: + = good, 0 = modetate, - = o\ ©
t-prop: ¥**<0.001, **<0.01,*<8.05, *>(705 @ § g v\y @ k)
bold letters 1nd1cate the modc} of c @ N

The level P-11 eva 1on ior the m*@esulte(@n VISI%.H}’ acceptable fits of the
two compartrnen‘@ he @nsfe‘i\ga es B%Iweeqa%wate early=P @dint towards degradation in
water being th t proc s asthe b tran§&£er r te mem to water is much higher than
from water t@sem@ sequ@tly %lae DT@ val derl forgthe sediment compartment was
>1000 day% Theretore, no furtler ev%latlo WNat levelP- was ’?formed The results at this stage
would iffer from @def@t derlved frgm leV I, ise. use the total system DTso value for
the wafes’and a defaul@of LO@days 1n se@ment Q) % @

For the system the Vls@w asse@nen@so T aled‘%very good representation of the data by
the level P-II r | ont%ﬁ to wthte ystem, however, degradation in both
compartmentszwas c@ved N pr tedggh Table 7.2.2.3- 17, and the obtained rate
constants cofgesponto %@o i \ﬁater o.\ 1.3 days in sediment, respectively. This result
was achle%d because thevit yiglded a S ﬁra r rate from water to sediment. Compared to the
level P- gsults these @sultsgyratch @éry @ll ani%hay therefore be used when separate DTso values

d

are needed in expo calgylatio
p sa@ % SR &
I
Table 7.2.2.3- §7* Summary of th€@kinetic analysis for PTU degradation and the formation and
$ € rﬂgﬁon PU from the data of _ 1993
Y Q'Chidy Visual Details, report
N 2 > Tep
System @ @Q @erro@ Yo! Model parameters assessment’ section
@@ PTYwat; @ 3.92 k (PTUwat): 0.1546%** +
$ @ U 170 k (PTUsed): 0.5188%*x + 8.3.1
& A 5.62

»)
! valu@r PTU, PU and the whole model respectively
2 k = degradation rate constant
3 Visual assessment: + = good, o = moderate, - = poor.
t-prop: ***<0.001, **<0.01, *<0.05, *>0.05
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At level M-I were total system residues of the parent degrade into total system residues of the

metabolite the kinetic evaluation resulted in visually excellent to acceptable fits for both system f @

8.4.1 and 8.4.2 of report). Both fits indicate again the fast degradation of propylene-thiourea w1
values of 5.6 and 3.7 days, respectively. The formation and degradation of t degradat1 od ct
propylene-urea was well described which is also reflected in the excellent ¥alues for the&

percentage considering it is a metabolite (Table 7.2.2.3- 18 7 2.2.3- 18). The DTso V@iues for t]@ met 1te
account for 27.6 and 147 days in the

respecp\@ly @

% \\ @Q
Table 7.2.2.3- 18: Summary of the kinetic analysgﬁor PTU de atlon an%ﬂ@ie fo@'n@atl@and
degradation of PU in water ent systegs ®) Q @ @Q}
& 2
Chi? > N Vls@“f R DTD @getaﬂs@
meters’

System error-%? Model & @’ass&@s&nent"@f [@s] Y re;@@
I SEEN t

O section

| PTUt 661 K(PTO) o35 sr & 780 Osel S -
PUtot: 14.6 k@) @025%@ bQ S 27,67 @.4. o
All: 9.9 < S & & ©§

. s R

] PTUtot: 13.0 Q’((Pm) R %68@ @v\g 0¢) @137 .

PUtot: 277 00433% Y O 14 R.4.2
All: 12,08 - QQ\ ((@ O LN

' SFO: Single first order < ”\i@ @ (@@ @k@ Q& S ©©> &

2values for PTU, PU and the whoRQhodel Tespectiyely AN @ & Q

3 k = degradation rate constant X < &, Q AN N &)

4 Visual assessment: + = goodgy= mod@ate, - =Poor. @
t-prop: ***<0.001,**<0.01:§<0.05%>0.05 9 § N $

@

9 O
St o & ¢
CA7.2.24 Irpsdiated wat@se ent stidy &

The degradatior@%f %\)meb&ung& dark&%nitééﬁs is @ry % (s E@ectlon CA 7.2.2.3 before).

Therefore, a paratively @w inflaence, SPsunkight is gxpectedy No studies on that topic were part of
the baseline dossiéry and®wo n%v studies ar&%ﬁbn@d within %ﬁ’ Supplemental Dossier for the
Propineb. &@ewal of ap oval@ @ o Q@ \@’

A @ @ Q % @
CA 723 D@daapn in‘the sa@rat@zor
The degradatlon@@n th, % zo@' was%ot s@ghed @ce Propineb is not expected to reach the
saturated zon@yafte

Ugg,) acgo@m @ goo@ agrlc@’tural practices. No additional studies are
submitted within Su lel@tal BQESlerér the@opm@ renewal of approval.

= @ Q@ @% Q\%
CA73 Fat‘@and%eha\@ur inair -7
A p\snble entry into th@élr (@ the V%OU @ressure) of Propineb was evaluated during the Annex I
inclusion (gre EU (E@gra% Ann% B7), and was accepted by the European Commission
(SANCO/74 I 20043: It was congluded that Propineb has a low vapour pressure, extrapolated
with 1.6 4 at 20)C), ingdicatidg a low volatility of the active substance. Anyway, a vapour
pressure @annot§ spedified f3¥ Propineb due to its polymer structure. The transition of Propineb into

the gasedus @ can%ccut@ﬂy under decomposition. Therefore, it is highly probable that the before
mentfoned @pourppress ¥ measured by the mean of the vapour pressure balance is that of the
de&ompogition product

Henryw constant of propineb was not to be calculated, because an exact determination of the water
solubility is not possible. The vapour pressure for PTU is 6.46 x 107 Pa. The vapour pressure for PU is
5.41 x 10™* Pa. These values indicate that the air affinity of propineb, PTU and PU is negligible.

@
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The chemical half life for PTU in air is 0.87 hours, and the chemical half life for PU is 11.2 hours

only. S
According to these results, an accumulation or long-range transport of Propmelgemdues in thelair an§
a subsequent contamination by wet or dry deposition are not to be expected. S &@ @@
g .
S < 2
CA 7.3.1 Route and rate of degradation in air % &

Route and rate of degradation of degradation of Propln as evaluat@b during the@nn 1nclu§ @
(compare EU Monograph Annex B7), and Was accepte § the Eurdpean §

(SANCO/7474/V1/97, 2003). The following studles luded int sehne Do@%ﬁer wér re%) @s
relevant during the Annex I inclusion:

Q?(‘} N Q o @
Report: q 19887 M- G@h’ssim w\\f@ @©> '~ R
Title: Vapour pressure curve fP].;@neb@ 3 b@ ('S % .
N
Report No: PC 234 @ \@ Q s 9 & g
Document No:  M-024586-01-1 &~ <> > O O & S
Guidelines: US EPA OPPT&BO%@%O n%@pecq{%d O« § éﬁ Q
GLP/GEP: No O L .
\\, “@ O o N
Report: I 7 %azo@r S .S
Title: Resultsqrom ‘e@pom@ms%m@i\dea@rem@% of %Opln l@ Ne@W Interpreted
Report No: REG(%-0088 & S

f@

Document No: M-£26620%91-1 .
Guidelines: U§EP@PP%%M§6 @ 8%0@50 dev1at16‘mnot cified
GLP/GEP: o, nm, \ & N

@ Y @

& @
Report: N 19@%\4 024996 @k N
e @) &y
Title: ® dlculdtlon dé&thc 'y Ld Co%tdnt Q UX

Report No: Q %' @
DocumengjNo: T M0 499@)1 led z@ze; K@12.%,
Guldc$ @EP /A; devm@@n n@@pec@f
GLP/SEP: , D IS
&
Report: @@\y M-102917-01
Title: @ alcyfation dBthe afyifetinggof propylenethiourea and 1,2-
K ©) d1 @nop&ﬁanm@he tr@oshe@(degradates of propineb)
Report N&; 149 A= &)
. 019 %

Docun 0: M 10 01 @ °
Guidelines: @—/— %an(m%not 5@@01 19&@
GLPGEP: v No®© o

T O ©
Report:  «° N :2000;M-027851-01
Title: @ A lation of themical lifetime of propyleneurea in the troposphere
R S D Q
cport Ny & 01
Docusgs tN @ 1-01-1
Gui @ %/— dgViation not specified
%E/GE%’ & NG

*: that s all this information was filed in the pys.-chem section (at MCA 2.8), also. Today, the same is true for the 1%
three studles on vapour pressure and Henry’s Law Constant, but the last two studies (chemical lifetime of PTU and PU in
air) not any longer belong to section MCA 2.8.
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Summary of before mentioned studies

It was concluded that Propineb has a low vapour pressure, extrapolated with 1.6 x 10 Pa (at @C), ©©
indicating a low volatility of the active substance. Anyway, a vapour pressure cannot be specified fofd?
Propineb due to its polymer structure. The transition of Propineb into the gas state can d€cur 0@5
under decomposition. Therefore, it is highly probable that the before mggtioned Vapoﬁ presSure
measured by the mean of the vapour pressure balance is that of the decom%sition produ@TUQ\ %

Henry's law constant of propineb was not to be calculated;pecause an eg}\ét determination &Qﬁhe Wa@ry?”

solubility of Propineb is not possible. The vapour premre for PTEs 6.46 x 10 Pa.x{le Vur &@
pressure for PU is 5.41 x 10 Pa. These values indicate that the air affifiity of proggleb, @ ar@U gi©
@ $ @

negligible. % ) = « < N
The chemical half life for PTU in air is 0.87 s, and the %hemiga@half 1% fo&@U is%l1.2 IS,
1 o S DD WY
Q @ X S S @
CA 7.3.2 Transport via air W\% \@ Ny A < @j @

S)
\ Q y\a
According to the before mentioned &pe \s og\g @opi,n\éb andQits n@r degrada (se§tion
CA 7.3.1), an accumulation or lon gestranspagt of F@pine@"esid in a %bsequent

contamination by wet or dry depp$ition af& not to be e%pect No fisw studte itfted within

air
& ©a® ubmy]
Supplemental Dossier for the Propineb fgnewabaf apgroval. Q ~
PP Al %@ &> & ¥
CA733  Localand globdleffects & o & &0 .2 o
Q. O o SIS
Local and global effectsvof Pr%ineb are no§ be gonsid sinc¥ thexyalf-1ifeof its residues in air

are < 2 days (see sectian CA § 1)%15;@) nev&@tud@are syl itt@switlgin Suppl ental Dossier for the
Propineb renewal ofgpprovall <& @@ S é% Qo &
) %, Q @

N
S (O 5 N - 9 N
O N\ & N S & AN
CA74  :(Defiritionof thewesidu® Oy SN
CA7416¢ Definition of the °@'k§ s
419 e m1tg<9m 0 {ﬁ @ue f@*’rls sse@nen%,

2]

D
The pn@sed residu@%ﬁni@s refevant for ex&ure%ﬁesos@nts, which can be used as basis for

risk assessments il@gh ciﬁapartgnt, argthe @Hom%: RN
IO SR ~
Compartmengy, Re@g%e Qgﬁ-itiom@ ©\ § @
Y | PropinebLH J02)

o O
- @ 4—M%%1yl-imi®zolin@§(§%7§8€é?

Propineb-DIBT %CS-C QY
%G RTU (BESHAA-65386). D @
> PU (B@S-AAL}927) R 9

O|Prapineb (@30 7> Q
th idazoline (B&'S-AB78877)
Groundv@ger <§’ropi%@—DI]§{BCS- 99534)
S §9PT ( CS@\66386)
SO0 | PE(BCSAA17927)
Q7 & Plopin&® (LH 30 Z)
@ 4-Methyl-imidazoline (BCS-AB78877)
Surface water Propineb-DIDT (BCS-CU99534)

PTU (BCS-AA66386)
PU (BCS-AA17927)
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Sediment Propineb (LH 30 Z) .
Air Propineb (LH 30 Z)
Qb R S
CA7.4.2 Definition of the residue for monitoring @ Q& O\Q
For the compartments soil, groundwater, surface water, sediment a;;@%air the p,r@sqd @Q@esid&g@
definition for monitoring is Propineb (LH 30 7). ?C@ @ g}”\ \\ @@
R o & ISERS
. . NN X Q © %
CA7S5 Monitoring data @ S O & @

AN
According to the before mentioned properties c@opineb and_its ma& deg&at S& soil@watet@%d
air (see sections CA 7.1, CA 7.2 and CA 7.3) monito%mg da@f P@ineb fyere x%b reg{iﬁed r@%/ant
for inclusion and evaluation in the Baseline ]é&sier.@ %G @g @1&7 & o %

% o
No new studies were performed or were Qﬁun(j & publighed llﬁrau%e Witlé@espect@o m@fcri@of

soil, surface water, ground/drinking water; szimﬁn; . air\.&© & %\ ég é\’ &
S s s e,
AR NN A R S
© © S S S
o . v S @& O 9
SNIERN KRN @Q é
% AN .9
N O OA o SN L9
e O N W L N L9
N N 2 § S % %@@”\f
v & 9 O ¥ .9 « O
S TS e S 90 <
@ N & X @© @ @
N) Q N v N o 9 N
gD Ve a0 TFT
& £ .0 O « SIS, @
TN 5 SN IRy
S é}”@’@ P
N T8 Ve &8
Q Q
§ RENIIAN > §©
TaF s s 8
@ O & .9 © O @
Q O © SN NN
¥ o K & e
<) S ¢ w2 %o
@’ NS @ @ N
@ AN N L9
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