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INTRODUCTION

Ethephon is a plant growth regulator and was included into Annex I @%irective 91/414 in
2006 (Directive 2006/85/EC, dated 23™ of October 2006, Entry u{% Fox;%ﬁ“ of August
> @ O

2007). S @@

@ X
This dossier contains only summaries of studies, whichgyere nét available atthe ti e%f the
first Annex I inclusion of ethephon and were, thereféte, no@evalua@d during thewfirst EU
review of this compound. All other studies, whic@%?verc Shready submittéd b@ayer AG

(formerly Bayer CropScience AG) for the firs nne@ inclésion, confained dn the
Monograph and in the Baseline Dossier (P-0120 -01)@656 gtpdies sunynaris ritten

in grey typeface in the dossier prepared for th@new\&of appl%)val. A > @
N

NN & <
The here presented and submitted studigeed ifferent $ynonyms and@odesJor the active
substance ethephon, its metabolites and ¥&ference om@unds. In or%@@to préSent a common
basis for the evaluation the following l'&s% sun@mise@%ﬂ namaes used. @
S AN @ & &
Formula e od®*\used@@ QN @
Report name used in summaries — |/ l{g}éC in@ nan@@ Oth&a@@codes
Ethephon N |ABFOLO382 o
%, éithe@n tec\ﬁﬁical ggncen

@Q & | Ethgphon Base 250+ N\

Ethephon-2-hepa §/ &@ HEPA, @{EP%@ N
©9© - (2-h§mxz@l)ph@%@honic acid
Y
0 O & F S
In addition,§>st of. \tab lites w caontains t@@tmctures, the synonyms and code
numbers attribut the ¢opimpo is pfegentedin Document N3 of this dossier. The
matrices in whiih{t e %taboli@s wer@den‘[i@@ed are also included in this list.
O

°£§J@§§ %@é@@
N Q
6@)@@ é N

D
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CA7 FATE AND BEHAVIOUR IN THE ENVIRONMENT

Information on the updated dossier for the current EU review of ethephon

Data on the fate and behaviour of ethephon (AE F016382) in soil, water and al@ere evaluated during
the previous EU review. For studies submitted during that review, please referto th cfrresp@dlng
section in the Baseline Dossier provided by Bayer CropScience. This curr NMCAE@ocﬁum@ @)
summarizes the evaluations and decisions made during the previous EU focuses on
additional environmental fate studies which are now submlttc‘br the&urrent" rev1&v

The evaluations and decisions with regard to this section fro@the @rwus @ reV can B&found n
the DAR of December 2004, its addendum of February 2 ar;d Fg{ Co lon y\xe‘thephon
v

dated September 2008. @ é&
An overview of the previously-evaluated data is prov@ed in @ch %@er of tlirs sectl@a Re@nces
for previously-evaluated studies are stated in grey dditional studies s mltt%for thgzgurrent

EU review are stated in black text. The latter have been mltto@}l ordér to fulfiicurreri@egulatory
requirements. The numbering and the heading@bnes d to @J@ V\@ guidelthes. @

> @
@Q S @@Q & F e
S N 9
CA71 Fate and behaviogj@% sd@ (f’@ @

R
N
Q
S & &
The fate and behaviour of etheph% in sm@}s beevaest@ited in@com %Fee,henswe series of
laboratory studies and, when requited, ~,§.v‘ ded by data from fi xperiments. The laboratory studies
on ethephon were all conducted with [§€]-labelfed actiy€ substance. ®)
~ L9 \@

Q)
%
&p
O

:41:@@

R
Ot@

O
oS

CATLLE ROQ@ of degradation in@oil

The ma%;netab@c pathway of @eph(ﬁm soil was degradation to form ethylene (maximum 62%)

and tractable S(@% emd@s (rna m 60%). Significant mineralisation to form carbon dioxide
1

was observ (magimum @ 0). A metabolite, 2-hydroxyethylphosphonic acid (HEPA),
was detectdd in alec s% a mgﬂmum of 7.4% at a single timepoint, but otherwise did not exceed

5%. Q
A similar pathway w observe?ljmder anaerobic conditions, where ethephon was rapidly degraded to
form mainly ethylmaximum 94%), with HEPA observed at a maximum of 4% AR.

In a soil photolysis study, ethephon was readily degraded with a similar decline seen under irradiated
conditions and in dark controls indicating that photolytic degradation had only a minor effect on the
degradation rate. HEPA was detected in irradiated samples (maximum 10.6% AR after 10 days) and
> 5% at two consecutive timepoints in dark control samples (maximum 6% after 30 days). Ethylene
and carbon dioxide were formed at maxima of 12% and 6%, respectively. No other metabolites
exceeded 2%.
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No other significant metabolites were detected in aerobic, anaerobic or soil photolysis laboratory

studies.

Figure 7.1.1- 1:

The proposed route of degradation for ethephon in soil
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CA7.1.1.1 Aerobic degradation

The route of degradation of ethephon in aerobic soil had been investigated in two studies under
laboratory conditions in five soils at 20°C and 45% maximum water holding capacity (MWHC) and in
one soil at 10°C and 45% MWHC (KCA 7.1.1.1 /01 and KCA 7.1.1.1 /02). Thes@wo studies were
evaluated during the previous EU review and are listed below. No new informafon on the route of

aerobic degradation in soil is submitted for the current EU review. " ~ &
> @ © 9
S @
o @ S

Report: kca7.1.1.1/01; [ 2001 M203033-01% (S S w
Title: Route and rate of degradation under acr@’m Lon@ﬂons fingne soitas 20 dc@mu C and

10 degrees C and in three contrastin s af Z@Mng 14& cpho(%
Report No.: C016772 @ Q 2y
Document No.: M-203033-01-1 v S) &
Guideline(s): ED Council Directive 91/414/ @ asoan@ldcd@omn&ion Dir@ivc QZ6/EEC

of July 1995 Q \\ N @

US EPA OPPTS 835.4100 Q w> & SR %)
Guideline deviation(s):  not specified @Qﬁ\ﬁ N © O @ @&
GLP/GEP: yes S Q Q@ BN >y @

N & MBS @
N IR SR

Report: KCA 7.1.1.1/0 hzoo a 232909201-1 @
Title: (14C)- Ethupl@l&outc@nd rate@ degr, 1011@@ aer condmons in one soil at

20 degrees C N @ RN
Report No.: C033199 & > & N
Document No.: M-232779-01- @t
Guideline(s): EU C yuncil Di ive 1@14/]515?6\945 amended b@nmission Directive 95/36/EC

of I@ 1995 @LUOI 7Sub-sectton EN %

PA S8 100
Guideline deviation(s): &pu&lg V & @@ &\
GLP/GEP: Qyyes O @
XS ¢ & b

& @ % N
gl S
Two additional ﬁ@dlesai ¢ cofgidered alprelia -~'@ RMS in the previous EU review (|l
0, M-198831-01-1).

1991, M-187639-01- %and ] .
@ ©§ o O, N
O &
CA7.1.1.2 &naer@i&c de@adat S)
@ N

The route (@egr ion c@thep n ar&@oblc soil had been investigated in a study under flooded
laborato condl@ns in one soil @20°C{KCA 7.1.1.2 /01). This study was evaluated during the
prev1@ U r@llew he r&ferenc& rovided below.

% &y
Report: § KA 7. g@j 2/01; I M ; 2001; M-204496-01-1
Title: %Routu and rate of degradation in soil under anaerobic conditions at 20 degrees C
K> ¥(14C)-Ethephon
Report No.: @ 013378
Document No.: M-204496-01-1
Guideline(s): EU (=EEC): 95/36/EEC, 7.1.1.1.2

Guideline deviation(s):  --
GLP/GEP: yes
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The data evaluation by the notifier considered the changes in data requirements since the time of the
previous EU review. The current study guideline for anaerobic studies is OECD 307 with an aerobic
phase for one half-life or 30 d (whichever is shorter) followed by anaerobic waterlogged phase of up
to 120 d. The aerobic phase permits the behaviour of significant aerobic metabolites to be investigated
under anaerobic conditions. @@J)

The existing anaerobic study for ethephon under flooded anaerobic condition$\did not have an aerobic
phase. In aerobic conditions no major metabolites other than ethylene and A a&tect@ withif
one half-life of parent in any aerobic soil. All other metabolites are < 19 h1n n. timeyperio
Under anaerobic conditions the same pathway was observed with ethy @ ¢ (maximum %%%)

HEPA (maximum 3.7%) formed and no other metabolites e din 5% Thﬁ& 1t is cémtluded'the
existing study is sufficient to fully understand the behaviowof et on i %aerob@ soil. t@ence no

new information on the route of anaerobic degradation ip,59il is sgbmltt d.for thgeurre reV%ew
s & S 9
@ N @ @ &@
CA7.1.13  Soil photolysis % %

The soil photolysis of ethephon had been 1nvest1gate stud der ratorgyton @@ns in one
soil at 20°C (KCA 7.1.1.2 /01). This study W Valu duri @g the &ewou%@U review) and the
reference is provided below.

@@ < @
@

Report: KCA 7.1.1. 3/ g 20®M @ 01 1
Title: Photodegradation 11&0 ol ( 14 thgpl
Report No.: CO1071L7 & \
Document No.: M- 19951%" 01- @ @ %@ Q @
Guideline(s): EU (BGEC): (QGHEAL . . @ &
Guideline deviation(s):  -- & @ A %\
GLP/GEP: \és@ @Q T & @ S0

N @ AN

@ 8 ©@
Under Regulatlon 201 here @1 es % triger data requirements for metabolites. As a
consequence, alt ugh n@ew at1 f@hotol s is submitted, HEPA is now considered
to be a major metabol] SNn soﬂ occurrchce a‘r@lO% (10.6%) of AR in irradiated samples

and betwee&@ndl@ in tV&Q sequal m ureme in dark control samples (KCA 7.1.1.3 /01).
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CA7.1.2 Rate of degradation in soil
CA 7.1.2.1 Laboratory studies
CA 7.1.2.1.1 Aerobic degradation of the active substance

The rate of degradation of ethephon in aerobic soil had been investigated in t&[ tudles under
laboratory conditions in five soils (KCA 7.1.2.1.1 /01 and KCA 7.1.2.1.1 /OiQ heseﬁﬁldles%/ere
evaluated during the previous EU review, and the references are provided b Stow. ) 9

@ BN S
O S
@ RS
Report: kca 7.1.2.1.1/01; [N 2001 ﬁzo3§ N
Title: Route and rate of degradation under §robic.g itiong 1 ono at 20 @@glccs Cand
10 degrees C and in three contrdsm@solls% deg@s C( @ he Qb
Report No.: C016772 N @
Document No.: M-203033-01-1 @ &
Guideline(s): ED Council Directive 91/41@EC &\}lendeegby Commission @recm@@%ﬂ()/EEC
of July 1995 ® @ &
US EPA OPPTS 83541 N S
Guideline deviation(s):  not specified @ Q Q @@ g
GLP/GEP: yes &\ S @f@ & " @
& DN 9
) v QL
Report: KCA 7.12. 1@ * @ M<232779-0l5
Title: (14C)-Ethephon: R@gﬁ and Qe of degtpdation@nder absgbic conditions in one soil at
20 degr ges% @) S N
Report No.: C033199 & 9 Q @
Document No.: M-232779-01) % & &
Guideline(s): E @melléglllctl » 414/EE( as &ncndc&&y Commission Directive 95/36/EC
§ly I$SLLI§Q, SLl]éQLthl]@l 1.2
EP PTS 835.4100
Guideline deviation(s): Onot specitied & R @@
GLP/GEP: ©© s %@ Q& %Q &
O & o S
No new stu \have n s nntted n X I Re gwal, however the experimental data generated

in the aero 011 adatiQdh stud1® ted %ove h%ye now been re-evaluated according to FOCUS
kinetics guldanciﬁKCA&l 2.1 1@)3) T]@re e‘«g&uatlon is summarised below.

T oy @
o @ @
N
Report: O ©© K 7.1.245H03; _ 2015; M-534660-01-1
Title: % @ Kinetic ev@juationsf aerobic metabolism of ethephon in soil according to FOCUS
@inetics
Rep01§ @ DEnSa45-0138
Document @ @ 660-%
Guldehne(s) % “ er1c Gulidance for Estimating Persistence and Degradation Kinetics from
§ ntal Fate Studies on Pesticides in EU Registration”. Report of the FOCUS

Work Group on Degradation Kinetics. EC Document Reference: None, version 1.1,
2014 “Guidance Document on Estimating Persistence and Degradation Kinetics from
EnVlronmental 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, 2006

Guideline deviation(s):  none

GLP/GEP: no
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Executive Summary

The aim of this study was to evaluate aerobic soil degradation data for ethephon to derive DTso values
according to FOCUS kinetics guidance.

The degradation behaviour of ethephon has been investigated in five soils unde@g@boratory conditions
[Burr, 2001 & Fitzmaurice, 2003]. & R

o

Kinetic modelling evaluations (KinGUI v2.1) showed statistically valid res@s cou@e del®&ed 9
according to FOCUS Kinetics acceptance criteria. The DTso values (20 nd ) selegted fogg
@ Ry &%
Q

as modelling endpoints are summarised below. & & o N)

Soil H @ DT R
(CaCl) ey . 5 @fx\ (day @:%\

Sandy loam (00/14) 6l O < @& &N & A

Loam (00/15) 5000 9 | @ o¥9 &

Clay loam (00/16) BN . S 2n, o

Loam (00/18) L 61 O &) A B89

Clay loam (03/01) R167 @ | «7 635 O

Geometric mean o D . Q @© 124 Y

%&r o @ @Q N
L @ E@@ALS@%D l\%’l‘HQQ@ @@

The experimental data generated in t@o aefobic sgiﬁabora@ stu@ [prevg%sly reviewed for the

Sq!

first approval of ethephon, Burr, 201 &@‘E’zmaur%e, 2003 werege—eval%@}ed according to the

FOCUS guidance document on degra n ki&ics usifig the s@ware inGUI v2.1. The aim of this
evaluation was to derive DTsq yalue use\as: ode{%‘lg angArigger@ndpoints.

The datasets evaluated fog@ach o soi@re prayided in Table 7%?2— 1 to Table 7.1.2- 5. All soils
were incubated at a temperature 0 O%d a s6il moistéte content of 45% maximum water holding
capacity. Optimisatiogiy were Carried put for tgl%g initia&si e@%lo) and the degradation rate constant

d
(Kp) for ethephon i&@l datasgts. ]& ellin dpoir@wer@rmalised to a soil moisture content of
pF 2. S~ S

“ Suimary 676 S f——
Table 7.1.2- ¥ Suminary of éthe datasét frofmSoil 00/14 , 2001
& y orethent e )

& @V Q Time® o v *o Ethephon
L v, (dayp) @} 4. (% of applied radioactivity)
ol @ =9 & 100.0*
S NI 90.3
Q © 10 5 78.1
S 9 4 Y @ 69.3
§ @@ D ST 59.9
7, 14 47.5
P o 27 34.5
X "®o 15.0
NE 77 7.1
v 102 3.1
120 1.0
151 1.3
180 1.4

A Day 0 was set to 100 % applied radioactivity
B First sampling 30 minutes after application (in original studies named DAT 0)
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Table 7.1.2-2:  Summary of ethephon dataset from Soil 00/15 (-, 2001)
Time Ethephon
(days) (% of applied radioactivit®)
0 100.04 - . &
0.02 731 &7 oY © @@
1 68 O &% S
3 O 632 N9 L
b AN
7 e e i
14 @ 905 S N | &7 w
27 S @ “2 S 1O L
60 N §
) 3
7 RIS T RPN
102 & N 05310 @ @&
120 S| N o 2017 <
ERPA S RN
] 180 0@@ ] & @34 @ﬁ@
Day 0 was set to 10 ioacgpyity N
B First sampling 30 rfin & apphqa\\ti n (in 0@%& st&@%s name@AT 0)
AT Ry
Table 7.1.2-3:  Summary o%ethe%}n dagéset frg\gr@Soil 0@6 g 2001)
& N
L Time *Eth
@ (da@% @ (% of applie@dioactivity)
D N
U@ Y 9 @Qb\om
R 00288 | &Y aPs13
O o 1 @ & & 66
@ - @& S QL 416
i <
&@\ S o 7 Y R 24.9
O QO 1S Lo | N 10.4
A /RS 1.2
N
& 0@ 60 o 0.5
N L& S 0.4
@QS)ay 0 a8 set to % applied radioactivity
% < First sampling ) minutes gfter application (in original studies named DAT 0)
@ o & N
& ¥e.0
< O
%, %
O

3
-
3

@
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Table 7.1.2-4:  Summary of ethephon dataset from Soil 00/18 (-, 2001)
Time Ethephon
(days) (% of applied radioactivity)
0 100.04 )
0 100.04 N .
0.02 %9 S o © o
0.02B 847 O % N %@
1 L6764 0 s &) O
1 @ 653 . o X
3 O NG
3 @ XS S-S
> o 1.0 N
7 &© ¢y 0% @ S @
7 Q) N 04?% & a @
14 © 1 L] . @
B o] & gsal TS
28 WD | Q46 Y
28 & 0 @ 7 N L
56 ) A S By
O g Y%
¢ L 91,92 & s ¢f
80 %, G 28BS
0 ] g QU9
00 & (O] . % o 171D
ESRTN e
& X D @ 32
R RO
SO 520 & 1.Q O wuy
Sy & § ns
N S M Y Y g 7.0
AT S K180 N .8 1.7
. Pay 0 wa¥’set to 106 % applicd radioac\tci’vity
F irst%mpling @minute@er a;&fgation (in original studies named DAT 0)
t from Soil 03/01 , 2003)

Suary wi@the@n data

Table 7.1.2- 55,
9

§ | & Ims O Bthephon

@) O (dg@ (% of applied radioactivity)
SR v 107.74
§ @@ V@’@ N1 QD 90.2
N Q35 69.9
L o 7 52.4
X ‘Uy 36.2
QY 21 28.2
v 38 15.0
44 10.8

A Day 0 was set to material balance
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II. RESULTS AND DISCUSSION

The modelling endpoints (DTso values) for ethephon are summarised in Table 7.1.2- 6 and the trigger
endpoints are summarised in Table 7.1.2- 7.

For Soils 00/14 and 00/16 the single first order model (SFO) showed a good vi fit, an acceptable
Chi? error, significant parameter estimations and a random scatter of the data in the residual plot. It
was therefore chosen as appropriate to derive modelling endpoints. For derigation iggedpoi%s
the bi-phasic first order multi compartment model (FOMC) was tested an@sulteg improved vigyal
assessment and a lower Chi? error for both soils. The bi-phasic double figf orgel@ﬂ parate] mo
(DFOP) clearly improved the statistical relevance and visual @éssmefpﬁs and%%s ther@re chesen for
derivation of trigger endpoints for soils 00/14 and 00/16. %@ TN v ~

For Soil 00/15 the visual assessment of the SFO model reas&g%le, ﬁ%ﬂ%ug %@Ch'z@r‘&yor as
high and the residual data showed large scatter. Howewgr, as thefit was @tisﬁy si gé%can

SFO model was accepted for derivation of modellin @dpoi@t;;. The @nount @ appliéd radigéétivity
at the end of the study was > 10% and therefore th%@ Cmode] was excliided. 1@ bi-phggic DFOP
model was tested and resulted in a clearly better visual smeagt}nd lower Chi&error t&n the SFO
fit. Consequently, the DFOP model was chos@% the best fit el Q@oil 00783 @

For Soil 00/18 a reasonable visual fit with K Chi? error, a large scat@f the residual data was
obtained with the SFO model. However, fhe fit statisgigally significantand thétefore the SFO
model was considered appropriate to d %&‘ modelling ehdpoi t{OF orﬁivatio trigger endpoints
the bi-phasic model FOMC was teste@é%a figs{dstep which reéfed in.a Slightlyyimproved visual fit
and lower Chi? error. As a second st@ the DFOP migdel wasitested which yveg@statistically significant
and provided an even lower Chi” ésror a better Visual a essment. Th@@F OP model was therefore
chosen as the best fit model for $oil 0Q/L8- & © Q S

For Soil 03/01 an acceptableyisual fia goo%gjhi2 érxor, si I?ﬂ?icant rameter estimation and a
random scatter of the datadaythe residual wer%)btaine%iiﬁom 'SFO model. It was therefore
considered appropriate tQxderive ellf@endp@ﬁs. & bi-phasic model FOMC was tested as a
first step for derivatio triggér end&oints a%provi a muglybetter visual assessment and Chi?
error compared to thé€8FO model. Thg DFO@nodel@aS te @ additionally and resulted in a very low
Chi? error and excelint vigual as (*“\3 ent th hi tatis@ significance. It was therefore chosen as

best fit model fofshe soil B3/010 & Q N

D Ro @)
s fa &
&> @ DEEEN

Q O 5
o & s 8
& S
&%é%@%\
" &
S
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Table 7.1.2- 6:  Ethephon modelling endpoint DTs, values

Soil pH Kinetic DTsosro DTsorerpr2 | Minimum | Parameter Visual

(CaClp) model (days) & 20°C xZ error Confidence

(days) AL trtest
00/14 6.1 SFO 18.10 13.24 11.50 @20.001 Good
00/15 5.0 SFO 72.05 47.89 17.46 - <0:6Qf Acceptable
00/16 7.1 SFO 3.53 2.22 1327 0901 |~ Gogd”
00/18 6.7 SFO 49.36 32.81 2040 | %0.00, =) Acciptable
03/01 7.6 SFO 10.12 635, O] 1072 <0.06)° | Acceptable
Geometric mean 18.70 12.4Q (@K @;\\\
OO AT S &
et T & & &
Table 7.1.2-7:  Ethephon trigger endpoint DT lues
prion frisger endp : S @ @ &
Soil pH Kinetic Soil DTso @oil T [o Minimum > Pa@leter 7p° Visual
N, 2 Q
(CaCly) model (days) (d r, X errér C@ﬁdene@
oY N @@ & © @t'tesé\&
00/14 6.1 DFOP 1504 O W7 Q 439 @Eykl =0018 | Good
Sl ot s Gego
00/15 5.0 DFOP 42:04 ZS'Q\O/ 7y 11.29 0.155 Good
@ @ [(\g\& o @ 2 <0.001
00/16 7.1 DFOP | ©250 7| « 368 O | 368, D ki<0.001 [  Good
L 0 |G O N k<0001
00/18 6.7 DFOP™| 2@6 19860 O 10@9 ki = 0.006 Good
S RN, S k» < 0.001
03/01 7.6 D 6. 2@ 44987 | .08 ki <0.001 Good
0 S o 1D k2 < 0.001
Geometric mean N &{ 11.38 ~ 7% &
7 \) \Z
& K

No statistically sign?élcar@?rel bet@n th@grad@ half-life of ethephon and the pH value
of the soils was @@tected%using erma Inpu@ecis' tool (UBA, 2012). However, higher

degradation wersxound for the él% Wi%high nd the lowest degradation rate was found for
the soil withthe logH. & a pr@ution@ appréach, the worst case DTso of 47.9 days for acidic
soils (Soil 00/15)°agd a geometricymean Tso of 3.8 days from the two alkaline soils (Soils 00/16 and
03/01) were usgd¥n se m@ing assessméts for acidic and alkaline soils in line with FOCUS

(2014) recogn@ndat%@& o S
N
O & 5 &ome OconcLusions
Kinetic delhn@anal@s of the@ata fg@ﬂ five aerobic soils treated with ethephon provided
accepiable maggl fits.& @& @\

The modeling endpoints f@@PEC &‘&PECW and PECsy derived from the aerobic soil data are
summarised belgy: @
S
X v

S
&
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PEC,.i endpoint: Worst-case SFO DTsg value, un-normalised 72.1 days
FOCUS PECgw and PECsy ~ Geometric mean DT value in all soils, 12.4 days
endpoints: normalised to pF 2 and 20 °C (n=5)
Worst case DTsg value in loam soil (00/15, pH 5), @@ 47.9 days
normalised to pF 2 and 20 °C &

Geometric mean DT value in clay loam soil (00/1 , NOS d "8

03/01, pH > 7), normalised to pF 2 and 20 °C (n—§ @%ﬁ@ %a@ @@
@ X

S & Q\ & @
CA 7.1.2.1.2 Aerobic degradation of metabolites, b&kd(@n an&%acti&@pro@ts

For the metabolite HEPA, laboratory data on the rate of @ada&{)@in a%%bic s&%@)uldﬁ@ be
derived from studies performed with the active substa @Henge, 2 new®tudy with the snetabols
separately-dosed to soil was performed for the currenégU re (KeA 7.1.2)" /01)CyThis y is

summarised below. Q& \"\ O\% A > @
S N
@ @ % S)
Report: KCA 7.1.2.1.2/01; ; 015; M-5334 1 v
Title: 2—hydroxyethy1pth nic @d:: Aecrghic deg@fationg{lg ur sadly
Report No.: EnSa-15-0130 & @ N <)
Document No.: M-533483-01-1Q 7 & . Q @@
Guideline(s): OECD Test eline .307 © < N @
Commission Regul@&iﬁ% (EUQ\ 283 3 in ggpordarieg with Regulation
(EC) No 1997/2009 N

S
Guideline deviation(s):  Due to th® very deg‘@tion of Ge test i@l the%ration of this study was limited
to seven days T trea& nt wi l%ur sa@pling uftervals only. This has no impact on
0\ 0\

the Its OQ €s .
GLP/GEP: é @Q @ ©% @ \%
&8 P @
© S v Q @
Executive Summagy Q> %@ N %Q S

The rate of degradation, 0@-hy@yet hosp@c acid (HEPA) was determined in four soils under
aerobic condjfions undg\laboratory @ﬁon& The sgil¢’were incubated in the dark at a temperature
f

0f'20.0 °C a so@oistué\\eonte 54@ of maximum water holding capacity (MWHC) for 7

days. o
Y . ? @ (Cj)\ .

w Soil O Soil pH)(CaCL) DTso DToo
L9 9O N 8 o (days) (days)
Laacher Ho@&Xa /@My 19\%&1) /NQ . O 55 1.6 53
Hofchen 4m Hohegiseh (Silt loam) €~ |2, 6.0 1.9 6.2
Dollendorf II (bgam) ¢° & 7 7.3 0.9 3.0
Laacher Hof Wurmwiésé (Sandyioam) 4.8 1.7 5.6

X
O
HEPA was Verﬁpid degrad@” in aerobic soil. ‘Best fit’ SFO degradation kinetics resulted in DTso
values ranging fro to 1.7 days and DTy values from 3.0 to 6.2 days.

v
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L MATERIALS AND METHODS
A. MATERIALS
1.  Test material: 2-Hydroxyethylphosphonic acid @@
o % @
o S @ S
v
P—0H ¢ Y A S
i O RN
HO T NN
PCONCE
Chemical name (IUPAC) 2-Hydroxyethylph®ph0nqj§>cid @ S § & o
v
Synonyms HEPA, 2-HEPACAE F@;@ﬂ @ @Q < @
Batch number: AE F02027149) lBQQ%OOl N S o @
. . QR & @
Chemical purity: 953% A S @) O oS
- & L Ny P
CA registry number: 22987§ 9 < @Q " @
Application vehicle: Me@nol:“@er (1 viv) SR @@
@ 0)(=HCCO > %@ SRS
SMILES code: ( )b @) SN @
2. Soils @lgouryiksh agricultur: ils cglected{rom various sites in
. 9 Germiny were used for the $udy. The soils were selected to
S c@r a r@e of &0@ organit matt@and clay content.
éﬁ < © ~ N L2 <
Parameter LY QO 9 S Results/Utifs
Soil Designation @Baach{@of AXX H‘\gfcher@nj Dollendorf I Laacher Hof
A & R Hoh/g\@h R@ Wurmwiese
Soil Taxonomic @ @gﬁdy, vOd, ) Loar@%ﬁxe@ Fine-loamy, mixed, Loamy, mixed,
Classification (US%A) @) mef%‘:@y ic é c Typ@ active, frigid Typic mesic Typic
N ° Ca dollfQQ rgudghf Eutrudept Argudalf
Textural Clagg@ SDAY{  Sandy l N Silt T6am Loam Sandy loam
Sand [50 -2 O 760 © o v \2%6 9 9
pm 76% 32% 38% 52%
Silt [2 um-—50%m] |5 G Assy 35% 31%
@ & @ (] (V] (V]
Clay [<2pmy” @ % Q| L 13% 27% 17%
pH (50il/0.03M CaC w55 NS 6.0 7.3 48
pH (soil/water 1/1@@ Q 5©© % 6.3 7.4 5.1
pH (saturated paste %) 58 @ 6.3 7.4 5.1
pH sol/l Nk&1/) <G orvs2 o 57 7.0 4.4
Organic Cathon S 1.5&% 1.7% 5.1% 1.6%
(combustion) % é\”
Organic Matter 5§ D6% 2.9% 8.8% 2.8%
Cation Exchange L 7.9 meq/100 g 10.1 meq/100 g 19.5 meq/100 g 8.8 meq/100 g
Capacity @
Water Holding Capacity
MWHC 49.0 g H,0 ad 59.6 g HyO ad 83.0 g H,0 ad 57.1 g Hy0 ad
100 g DW 100 g DW 100 g DW 100 g DW
1/10 bar (pF 2.0) 13.9% 31.8% 39.2% 20.3%
Bulk Density (disturbed) 1.16 g/cm® 1.00 g/cm® 0.90 g/cm’ 1.05 g/cm®
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Parameter Results/Units
Soil Designation Laacher Hof AXXa Hofchen am Dollendorf IT Laacher Hof
Hohenseh Wurmwiese
Biomass 424 mg microbial | 4288 mg microbial | 713 mg microbi%l@ 2214 mg microbial
C/kg soil DW C/kg soil DW C/kg soil DW,. C/kg soil DW
A % organic matter = % organic carbon x 1.724 MWHC = Maximum water holdﬁgg capacity <
S @ O %
B. STUDY DESIGN AND METHODS @@ @ % %@
In-life dates S & B S N
@ N Q . %
Study initiation date: 7 April 2015 % § (&\ @Zﬁ% %\
Study completion date: 7 September 2015 @© \y;\ @7& ©\ é@ v’
Experimental start date: 13 April 2015 &9 Q@ @ @Q @© §
Experimental completion date: 28 August 201@ \ O\Q S @ @
Q& @
NS %o S
S & & LTS
Experimental design . @ Q Q Qp@ g
&
Parameter N @) De@‘lpthﬁ N @@
Duration of test Qw Q> 7ﬁ’ays X @ S
©© X Q CStudy ina lanne 120 days. As
S LN degradation T tha%)rlgmally assumed test
& é}ﬁ S stopped after 7 daysy
Soil condition @Q é t»\\ljil@shly sa}*é)led @?1 sieved (< 2 mm), systems pre-
R @ & 1ncubat@§1 undel@ conditions for 10 days prior to
N treatifient.
L& (5
Soil sample weight @X \V, Q" | 10@g dry malt equivalents per replicate
Test concentrations @\gést itefh/ha g % < kg tegt titem/ha
Q) @ & D ased@ maximum single field application rate of
E Q° % @ S ethe§§n of 2.24 kg/ha, maximum occurrence of
& . @) @ Q 10.6% of HEPA, and a 5 fold increase in rate for
@ A < ddalytical reasons)
& %h\@g test\%%m/kg DW “Nominal: 2762
. @@ O ” Actual: 2693
Control conditions‘Gf use&j%a & &@ Q) Samples for soil microbial biomass, untreated soil

Number of repl@ions @ v f@ A&

Two per sampling interval

Test apparat@ @WO) & Q

Q @,P@@\

300 mL Erlenmeyer flasks closed with polyurethane
foam plugs

Traps f@latﬂes @ ~ Q@ None
Test nmrla%gﬁ @enﬁty@ﬁgsolve@ Methanol/water, 1/1 (v/v)
applicationy_ Voluife®of apﬁ\ﬁcation solution 400 pL per 100 g soil dry weight
% Ap@ation method Dropwise application to the soil surface using an
§ Gy adjustable pipette
Traps for volatiles @ None
Is there any indicatiofof the test material absorbing to No
the walls of the test apparatus?
Experimental Temperature 20 °C
conditions Moisture content 54.4% MWHC
Continuous darkness (Yes/No) Dark
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Sampling
Parameter Description
Sampling intervals Duplicate samples were processed and analyzed 0, 1,
3 and 7 days after treatment @AT).
Soil sampling procedures Complete treated samples, weke removed at each
sampling time and extragted as déggfled below.
Collection of volatiles None @ @ 7 4
Sampling intervals / | Moisture content Each sampling int{g@ﬁl . @ &% %%
checks Sterile Not apg@able N © R
Other Soilmjerobia&iomas@&%‘as det@ineds@}unneated
soillat DAT] v 9 o
Sample storage before analysis The soilre proé@sed igyiediatedy after
@ampli@ oil eigracts wete analyzed by C-
Q MS/MS. Stgref% stabili%g investigationsgyere not
ary Q&No theﬁse of a@imal@l le-labelled
S |sad 00 O @ &
Analytical procedures S R Q@ S >°
Each sample was extracted as follows: $ 2

NIRRT
a) Soil was extracted three times @%ﬂbi@ tempe%ture % 10@@L phe@?ate buffer (pH 7)

using a mechanical shaker for30 n}ir@es. So#hand ent @e seped by centrifugation at
3480 g for 10 minutes after each %ﬁﬁctm{%&p. < Q) N

b) The soil was then extra’@{@% twi ith 00 mL @ospha@buffer%l{ 7) using a microwave at
a temperature of 70 °C with a@ech nfcal stirtes for mlnut fter each extraction step soil
and solvent were se@ated&b@centrﬁﬁgation% bef% SN

c) All extracts wer, mbi@@in a mL@%iumet@: cylinder, an internal reference standard
added (2-hydr@ethyl§,l,2,id phggphonic d) ar@&he contents made up to volume.
An aliquot of the c@ined sqil ext%@t wasfransfe into @entrifugation tube and centrifuged at
25000 x g for 5 minutes. @ cle pe t wa§ransfetyéd into a HPLC vial and analyzed by
HPLC-MS/MS. @ SN

D Ro @) @
At each sarﬁ@g i%@aal (eXeept D@@-O) c@eurre@covery samples were prepared at the LOQ and
at the application.rate. Thesample wereextracted and analysed alongside, and in the same manner,
as the incubated §arhples: @ & o
The amount of%\fEP @ soil &tracts det@nined by HPLC-MS/MS in selected reaction
monitorin ) e usglg ani al standard. The identity of HEPA was confirmed by HPLC-

MS/MS inc udin@@scurat@lass @@m@mn.

The e DTs0) of AEPA jn each.{@’was determined using a simple first order (SFO), double
first order a{s@) alle OP)znd firgtorder multi compartment (FOMC) models from the KinGUI

kinetic modglling oftwarioe\g@ Q\
Q {J@y RESULTS AND DISCUSSION

Analytical Method@y

The mean recoveri@of HEPA at DAT-0 were between 82.9 and 105% of applied for all soils (see
Table 7.1.2- 8). Extraction efficiency during the course of the study was demonstrated by concurrent
recovery samples fortified with the test item at the LOQ (corresponding to 5% of the nominal
application rate; 138 pg/kg) and at the application rate (100% of the nominal application rate; 2762
pg/kg). Overall recoveries ranged from 92.2 to 110% (mean 103% of applied).
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The mass selective detector was operated in the negative electrospray ionization selected reaction
monitoring mode (SRM), tuned for the mass transitions of HEPA and a significant product ion. The
detector response of HEPA was linear over the concentration range determined (1 to 150% of the
application rate) with a correlation coefficient of > 0.99. The accuracy and precision of the method
was assessed on the basis of a set of recovery rates determined for all soils at t 9POQ and nominal
application rate. The mean recovery rates were in the range of 69.3 to 112% oga plied for all soils and
concentrations (overall mean 97.2% of applied, RSD 5.4%, n = 40). The relative standard deyiatio

for each recovery set ranged from 3.5 to 6.4 for all soils, except for Dolleggorf soil Where it was @
23.3%, showing a good overall repeatability of the method. Background@evels dbthe te§t§i§em iblank
soil matrix was < 40% of the LOQ in all soils with no interfel@ée by Sther matrix co nentg, The
LOD in soil was set to 1/5 LOQ (corresponding to 1% of t&omin@@appggglon r%j&; 27.6%?&g/kg).

HEPA concentrations @© %\ @K N @Cf@ w,°
The concentration of HEPA in soil extracts dissipate@@idl ftvall four soils Phe ar@n‘[ ;@
extracts decreased from 101% applied at DAT-0 to 8 4% at\lé&T—T@ oil Laacher Hof AXXa from
99.0 to 9.0% applied in soil Hofchen am Hohensehyfrom2.9 to 6:2% applied in Do dorf II
and from 105 to 9.9% applied in soil Laacher Hof Wurmiese. d e quangities EPAg¢gxtracted
from each soil with time are shown in detail @able 2-8 &% o%pliend in ?{@e 7.1.2-9 as
ug/kg soil dw. o

AN
Table 7.1.2-8:  Degradation of HE{(%@&in aer@)ic s&i@as “/@ a%%d) K\@@

Soil . OY © ¢ & DAT @
(USDA soil texture) Replicdte N 0N @K\) 1 @ o 3 7
PO 969 | 95 [N 9l 8.0
(Lsa‘;‘rfg;rli‘i)‘*xxa 2 7 gos o f 9er &y 105 8.8
L Megit 101 S | o 5.8 9.8 8.4
v T 9 8257) 24.9 8.8
Hofchen am Hohenseh § \%Q l%% @O 4 A 5
(Silt loam) @ AN % /&5 73 93
O Meay> | ©099.0 ©°| OB15 26.4 9.0
Y
Dollondort 1 & C\ é}% RIS EY 53 5.4
(Loam) \("@ N s | 407 5.4 6.9
& [ Meane?| 829 O] 394 5.3 6.2
. O 1O | Oos 93.9 16.1 9.7
aacher Hot Wurmtese F
Sandy loam) > & @ b s 94.2 18.4 10.0
e @ Mean @) 105 94.0 17.3 9.9
o @ K
S €5 &0
Q © O N
S 9 4 Y@
AN
TE S S
N
Q
© 0w
3
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Table 7.1.2-9:  Degradation of HEPA in aerobic soil (as pg/kg soil dw)
Soil Replicat DAT
(USDA soil texture) ephicate 0 1 3 7
1 2610 2564 246 216
Laacher Hof AXXa 5 2819 2596 Q\Sé 236
(Sandy loam)
Mean 2711 2580 2263 @) | 226
] 1 2641 2223 O o7 2369
Hgfchen am Hohenseh 5 2692 %%8 <« Q%g/ = 2@
(Silt loam) =
Mean 2666 @219 & | - T10 o 284
1 2220 ey 120 1430 | Svas
Dollendorf II 5 2245 D @ > @ S Jﬁ*’
(Loam) y > q
Mean 232 Q| ¢ H60 @ O @b
. 1 2839 | 2527 S35y, | @261
Laacher Hof Wurmwiese 5 2828 S 2537 4@ @ 579
(Sandy loam) N 5
Mean Q834 o7 @532 465 &) 265
) Q S U
Lo NP N
Degradation kinetics NS ®) @ @@ B @@
N
DTso and DTy values for the degradatios of HEPA were&dete ined fofldwing the recommendations
of the FOCUS work group, with calgufations‘perfo & acc ng t@ie FOEPS guidance document
on degradation kinetics using the ((s@oftware@nGUgversmr@ 1. © \°\
SFO kinetics showed ‘best fit’ fosthe ©w1thﬁo 1mg§g@ement@r FC&C or double first order in
parallel (DFOP) kinetics for@ four & N &)

%
Table 7.1.2- 10: ‘Be§’ l{@o and %‘% values fo&EP

%\

AQn aerobic soil

Soil ©© | Ki @c pH Q DT C> DToo Min 2 Visual
N 1 aChrp (days) error
Laacher HofAX)@ o> %,‘ 0 S.SQ @1.6 5.3 25.2 Poor
(Sandy loam) \r(\ X ﬁQ &
Hofchen am Hohenseld)” @ SFO | @0 [v 1.9 6.2 10.2 Moderate
(Silt loam) N o S
DollendorfII & | QsFo & 739 0.9 3.0 8.0 Good
(Loam) . 9 @ % A@ LD
Laacher Ho@urmw@e S OESE 1.7 5.6 18.9 Poor
(Sandy logm) e O (C" A
§ﬂ @ & @’
@ @ @H CONCLUSIONS

v
HEPA was very japidly
values rangin m 0.9

A kinetic evaluatio

raded’% aerobic soil. Best fit” SFO degradation kinetics resulted in DTs
1.7 dgys and DTy values from 3.0 to 6.2 days.

he experimental data generated in the above aerobic soil study has been
conducted accordn@f to FOCUS kinetics guidance with the aim of deriving DTso values for use as
modelling and trigger endpoints (KCA 7.1.2.1.2/02). This kinetic evaluation is summarised below.




B Page 22 of 81

BAgER 2017-07-24
R

Document MCA: Section 7 Fate and behaviour in the environment

Ethephon

Report: kca 7.1.2.1.2/02; | G . 201 5; M-534855-01-1

Title: 2-Hydroxyethylphosphonic acid - Kinetic evaluation of aerobic metabolism in soil

according to FOCUS kinetics

Report No.: EnSa-15-0788

Document No.: M-534855-01-1

Guideline(s): “Generic Guidance for Estimating Persistence and Degradati@ﬂ Kinetics from

Environmental Fate Studies on Pesticides in EU Registra,ti(%”. Report of the FOCUS
Work Group on Degradation Kinetics. EC Document R@ence: %e, veSion 1.15
2014; “Guidance Document on Estimating Persistenc D%%datio Kinetic m
Environmental Fate Studies on PesticidesnoEU Reg ation””.Reporg ofithe F%US
Work Group on Degradation Kinetics. Eocumen Ref&Q}ce Sarcy 10953842 05

N v S

version 2.0, 2006
SO o

Guideline deviation(s):  not applicable . NG
GLP/GEP: no @© N %7} S é@ %
N OISO
NP
Executive Summary Q \\ N @ @

. . Ny ox & & @
The degradation behaviour of HEPA has bee@wesngd in f6ur sojls@nder 14B6ratogsconditions
[KCA 7.1.2.1.2/01, | . 2015 ASginetic cvaluatigd of the Study dyas concted following

g

FOCUS recommendations in order to deriyekineti& paramégers s le f%@iodel ing and
environmental risk assessments (modelli% endpo@ts). @ DTs@yalues(20 °C pF2) selected for
&5 F

use as modelling endpoints are summ d befow.
g endp @e Qe
Soil 2~y [, % Soil piP § o DT

O é}a AN (CaCh) & \C and pF2
AIPCN S Q| s (days)
Laacher Hof AXXa(§andy k@&h) O L Vvss & @w 1.6

Hofchen am Ho@eh (Sifdoam)7yy N 6.0 R 1.9
Dollendorf Il @oam) @° Y EZERNE 0.9
Laacher HofWurmwicse (Sandy loany) @ﬁS @ 1.7
Geometr@\r)fean A @ @% {\Q @V 1.5

0 O &3 & 7
SN

N Ko L é@AT]{HA S@D METHODS
S A R
The experimental d4t genefated in & aer bie soil lgﬁ’oratory study [KCA 7.1.2.1.2/01, -
. 2015 WeQEValua{\gd accagding to@he FOSUS guidance document on degradation kinetics
using the soft Ki I v2,I>The gip of thisevaluation was to derive DT'so values for use as
modelling ointséfigger endpoigs werederived in the aerobic soil study and are also summarised

here for cofap ete. é o -
The datassts evaftated @r cach ofthe 5@?‘” are provided in Table 7.1.2- 11 to Table 7.1.2- 14. All

soils syere incghated atn %amre%{ 0 °C and a soil moisture content of 54% maximum water

3

holding capdcity. O@mis ] woer@:arried out for the initial residue (My) and the degradation rate
constant (k)*for A insall*datasets. Normalisation of the modelling endpoints to 20°C and pF 2 was
not required a Soils fad beg&incubated at 20 °C and a soil moisture content above field capacity.
&
(g



B

A
BAYER

E

R

Page 23 of 81
2017-07-24

Document MCA: Section 7 Fate and behaviour in the environment

Ethephon

Table 7.1.2- 11:

Summary of HEPA dataset from Laacher Hof AXXa (_, 2015)

Time HEPA
(days) (% of applied)
0 96.9
0 104.7 LS
1 95.2 N)
1 9%.4 @
3 SRS
3 KT SR
7 O .89
7 o Ass O &Y
S > @
O
Table 7.1.2- 12: Summary of HEPA dataset ﬁ%n ]@chen&ﬁi Holﬁnseh
2015) LN Q W
NN Q) @ & @
Time °\@D & HEgng @®
(days) &S QO %% ofé@pligdk &@
0o Q' & 2 981 Q&
0 ¢ LI 7 gliwes o
I FORN O 343 Y
NS o & Qs
w3 Y T Y g 24907
& 38 e | 7S
& @ X O @ 88
RN o’ @93
) @) Q &3
OIS %P > &N &
Table 7.1.2- 13;c, Sumriary @ A aset@m Dolténdorf 11 (I, 2015)
N TR V) &
N Time.© &, | © HEPA
& @Q &days@ o v Y (% of applied)
N SV R 824
&)@ W0 QL 83.4
D &L o« 1 o 38.2
€© O 1O 5 407
@ 7@ 3 (058 53
C[E &5 8
2o Lo 5.4
é O @Z 6.9

Wy W
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Table 7.1.2- 14: Summary of HEPA dataset from Laacher Hof Wurmwiese (_,

2015)
Time HEPA
(days) (% of applied) m@
0 105.4 & .
0 1050 & @ é @(f@
Q
1 939 O & KNS
I R NIRNG K %Q
3 @ 164, - "
3 Y 8 SN O e
7 @« v & ©© é’
[
7 S @@’ g @° o &
Q o @
IL. RESULTS ND@KSC[@EION & N &@
The modelling and trigger endpoints for HE "% re s arls@m Table 7.1. @j \\@ selection
was conducted following the decision scheQ efi ed mt C% kineti idance¢ document

The SFO model was used for all soils fo%?ie eval@tlon e@g en %mts (,- ough the SFO fit
was not optimal it was considered acc forall four oils #s,the re@uals e randomly
distributed around zero. Only four d pomt@vere aVailable-fot ea il d@ 0 the very rapid

degradation of HEPA which did not allov&@ fur‘é@w?gmeas@emen@

obtained with the data the endp&{@s are dlso considere

d%ccepta

The FOMC model did not s@v a beﬁt to the dala%@mpa d to S@m
measured residues were < 1% at Q

Table 7.1.2- 15: HEP. rlgg@gnd

oweser, as acceptable fits were

any of the soils. As

end of tie exp§1men@o ot%biphasic models were tested.
r@elhn@ndpd@t DTék ues

Soil 4, Kinet orer | Min 2 T-test Visual
©©> %@ mﬁ Q ) 2 &20°C 631’1‘0)1g

Q& N D (days)
Laacher Hof AXX#@(Sandydoam) & [8F0 X 16g, | 16 25.2 0.008 | Poor
Hofchen am Johenseh-{Silt loain) D SFON | 1.9 102 | <0.001 | Moderate
DollendorfIl (Loany ® =~ ] SEO” [, 09 0.9 80 | <0.001 | Good
Laacher Hof Wurifiwiese (Sandy loai) | <SFO | 1.7 1.7 18.9 0.002 | Poor
Geometric meafy @~ N & | L5 1.5

v L& s &
S @© @ (G | >” CONCLUSIONS

Kine odelling algéysis o@ﬂge dat@ﬁrom four aerobic soils treated with HEPA provided acceptable
model fits 0

The modelling @oint@? PECﬁ, PECgw and PEC;y, derived from the aerobic soil data are

summarised be

PEC,oi endpoint:

<

N

v
FOCUS PEC,, and PEC;, endpoints:

Worst-case SFO DTsg value, un-normalised

normalised to pF 2 and 20 °C (n=4)

Geometric mean DTsg value in all soils,

1.9 days

1.5 days
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CA 7.1.2.1.3 Anaerobic degradation of the active substance

The rate of degradation of ethephon in anaerobic soil had been investigated in a study under flooded
laboratory conditions in one soil at 20°C (KCA 7.1.2.1.3/01). The study was evaluated during the
previous EU review, and the reference is provided below. The DTso value for degradation of ethephon
in flooded anaerobic soil was 2.2 days. No new information is submitted for thésurrent EU review.

§@§@@

Report: KCA 7.1.2.1.3/01; | M ; 2001; M-204496-0@21 @% N
Title: Route and rate of degradation in soil und@fﬂaerob% cone{%ﬂs at %egree&~ )
(14C)-Ethephon @ N N R N
Report No.: C013378 & O KT g
Document No.: M-204496-01-1 @ %\ @7& ©\ Q> 2y
Guideline(s): EU (=EEC): 95/36/EEC, 7.1.1.1 @ @ @) @
Guideline deviation(s): - Q @) @ @ © @
GLP/GEP: yes Q& N S 5 @ @

NS o
X O Q oS
N g@ @ KT N D
CA 7.1.2.1.4 Anaerobic degradation@%net{bo ite%@real@own reac@fm products

Under anaerobic conditions no metaboli %Xceed@g S‘V&c)apm@ wasoé\}’med Eég@rjn the degradation
of ethephon other than ethylene. Cons@entl informatio%as beoeﬁ@ylbmi@ for Annex [
Q %@

Renewal. <& . N @)
%\ N @© § S
NS e & O
CA7122  Field studics SN @ KS @Q &
CA 7.1.2.2.1 Soil dis@ion sﬁ@%ie@ %\ S %\
R T O @

S AN
A US field dissipationGtudy was eval&ated duting the@%vio @U review (KCA 7.1.2.2.1/01). The
reference is provid@elow. N @ <
L @ S
- >
KRS A -
Report: S BKC 7.1.2.2.1@ [4991; M-187653-01-1
Title: & @Q A T@ strial@e d So'issipa@n Study with Ethephon
Report No.: °  RO13288 N
Document No.: & M1876 1—1 © é

N
Guideline(s): v SEP SEPAIB4-1
Guideline dewa 011(5)@2@ : « ©©
GLP/GEP: ye o
o & O
<)

h AN

A TP
The déta reg IS r% or ac@ sub@ces stated in Regulation 283/2013 have changed since the
previous BU review. Fielddissipation studies are now required when laboratory degradation rates;
DegT'soiab or De :,/@.5 V@S in on& or more soils (at 20 °C and pF 2) exceed 60 days and 200 days,
respectively. ?3 o4

The degradation of €lvephon under laboratory conditions is biphasic and in one of five soils the
DegTooian value ex&&8ds 200 days. As a consequence a new European field dissipation study has been
conducted for the current EU review (KCA 7.1.2.2.1/02). This study is summarised below.
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Report: kca 7.1.2.2.1/02; | . . 2015 M-514111-01-1

Title: Terrestrial field dissipation study with Ethrel SL 480 (Active ingredient: Ethephon) on

bare soil at 2 different sites in northern and 2 different sites in southern Europe

Report No.: M-514111-01-1

Document No.: M-514111-01-1 &

Guideline(s): NAFTA Guidance Document for Conducting Terrestrial Fie@)issipation Studies,

Regulatory Directive DIR2006-01, March 2006
* EPA (Environmental Protection Agency) US: Fate, Tr@)ort a@” rans@matlor@
Test Guidelines, OPPTS 835.6100, Terrestrial Fleldi‘ ati ctobgr 2008
* SETAC — Procedures for Assessing the %Viron il Fat Ec to cﬁy@’
Pesticides, March 1995
* EFSA Panel on Plant Protection Pr&@é Guidance omvalua@ labora*&sry and

ti

field dissipation studies to obtain Deg’30 vglu of p@i prot pro@%\&cts in s011

EFSA Journal 2010;8(12):1936, 67@p % 2,
Guideline deviation(s):  none é\a & @ @ N
GLP/GEP: yes S @) @ @ © @

: AN

R Q\\ NS & &
E . % @ @ S vS

xecutive Summary @ Y )
The soil dissipation of ethephon under Eur’&g n f ld cond% S was 1nves@ated after application of
Ethrel SL 480 at four sites in Vélez-Malaga (Spaift), Dugl@lo dl$zzola‘i§aﬁ(1tal% Banbury (UK) and
Bakum (Germany). A single apphcatl Etl{gl SL 480-was ed@e to BRxC soil at each site in
May 2013 at a nominal application r; fof 1. 03y prodégt/ha, efirivalefis.to 48@%ha ethephon. After
application the plots received > 10 m@n waféx within'$ day er byt rlga& or rainfall. Soil
samples were collected to a depthof 30 o@for tlmeomts up to 4month$and analysed for ethephon.
The limit of quantification (LOQ) c\nw it ofééterm%@on (LOD) fo@}hephon were 5 and 1.5

ug/kg dry soil respectively. X, @ O &

Ethephon degraded rap$ sm@der ﬂ@i condition &E s1te%ﬁ3est fit’ simple first order

degradation kinetics re d in 915, V&Ll%s rang@g from4.7 togs 4 days and DTy values from 15.7

to 94.5 days. < @ @
Q @& 4&\’ Q) &
Trial QS 1@&10n % ?(inet'& Soil DTso DTy Min 2 Visual
O & s @(@ D mo@ (Ca 2) (days) (days) error

13/02566990-01 ~} VélezMalaga (Span) O SFO [ D15 8.7 289 11.5 Good
13/02566990402,” | Dugliglo di Mepzolaragijaly) |@BFO wl~ 7.7 4.7 15.7 7.5 Good
13/02566990-03 | Bapbury (UK) - ~b sFQ 6.4 132 439 6.5 Good
13/02566990-04 | Bakum{&&rmamy®> & | SKO 5.6 284 94.5 3.1 Good

SN
Sy & & 1 & MATERIALS AND METHODS
-

A W TEI@ALS@
T S O
. a@@mul@d p@c Q" Ethrel SL 480

ACtl\%ﬁ mgre@gent % Q\ Ethephon
Nominaletive ingredienfgontent: 480.0 g a.s./L
Actual active i %&dlent content: 40.4 % wt/wt (487.7 g/L, density 1.208 kg/L at 20°C)

Expiry Date @7 2015-04-12
Specification ID 102000001940 - 02
Batch ID NK49CX0211

Certificate of Analysis ID 13003918
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B. STUDY DESIGN AND METHODS
In-life dates
Study initiation date: 19 April 2013

Study completion date: 27 January 2015 @@

Experimental start date: 23 April 2013 "©§ @\o ©& %
Date of first application: 2 May 2013 @@ @ % %@
Date of last analysis: 13 December 2014 D S \°\ é o %Q
Experimental design %@ § {é\ @%’ %\

A terrestrial field dissipation study with ethephon formu@%d as, Bthrel %@480, @\)lubl@quid 2y

concentrate containing 480 g a.s./L, was conducted upder fieldgonditions aft @@» h%@n to bare soil
at two Southern European sites, Vélez-Malaga in Spain (Tna@l 3/02&%?5990 an 1

Mezzolara in Italy (Trial 13/02566990-02) and twodNorther Eur&gean sites, (2
13/02566990-03) and Bakum in Germany (Tr1 13/02 h sitesQhe treate d plot and
one control plot were maintained. Each treat LN lot d1V1 nto %subpl%m @

Prior to application soil cores for soil chara%iensat@n (0- 3@9 30@@0 cm, 8-75 @d 75 to ca. 100

cm) were taken. Details are provided be% @ o\ 2)
Soil Characterisation for Trial 13/0 b 996@1 in @lez-h’@ﬁga @%@m) N
Soil Property Unit . c,”  ®ppth [cm]
L9 @ 0-30 3050 50-75 75-95%
Soil type (USDA) @g San@[’oam Z7 Loam @b Sandy loam Sandy loam
Clay (<0.002 mm) o] ASER TN D, 11.0 8.6
Silt (0.002-0.050 mm) %] @ @ 31 3¢ \ 40. o 333 263
Sand (0.050-2.00 mm) | > [%] X 559 % 55.6 65.1
CEC Cfmval B%s 00 gl 4.2 @ @ 10.0 10.4
Chalk ©@ [% CaCOs\@|  Sa67 Q @ 3.00 1.67
Organic carbon (TOC) @Ca@ @ 1. 57@ @ 0.60 0.46 0.36
Inorganic carbon ‘N [ Cai @ o 0.54 0.36 0.20
Total carbon (@ g\ﬁ qu%lrbon @%j % 13 Q 1.14 0.82 0.56
Organic matter . Q @% @ N @2 71N 1.03 0.79 0.62
(cale., TOC x 1. 724)& AN s Q\ N
pH (CaCly) %, Q 74D 7.74 7.71 7.69
pH(H0) . D @@ “ 82 8.76 8.77 8.70
WHC max (p@o @9 Q&Q/ol% ©A1.8 48.2 45.7 38.6
WHC 0.1 bar (pF 2) . © Vol“/ %\ 26.9 263 24.1 23.8
WHC 0@;%n (pF 2. @ [Vol%] o 240 21.7 20.4 17.2
@
< & 9

@ |
%%6”@%
" &
S

@
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Soil Characterisation for Trial 13/02566990-02 in Dugliolo di Mezzolara (Italy)

Soil Property Unit Depth [cm]
0-30 30-50 50-75 75-90*
Soil type (USDA) Sandy loam Sandy loam Sa@ Sand
Clay (<0.002 mm) [%] 10.1 7.8 1.5
Silt (0.002-0.050 mm) (%] 28.6 235 % 8 ° 4. 3.9
Sand (0.050-2.00 mm) (%] 613 68.7 @@ 91 g%@ S 94.5@@
CEC [mval BA/100 g] 73 @ 3% % %
Chalk [% CaCOs] 18.4 @% .5 ® 2k
Organic carbon (TOC) [% Carbon] 0.54 @0.37 @ °\\.13 Lo "%, 0.03
Inorganic carbon (TIC) [% Carbon] 2.20 é}a 2. 43 @) (Ei% 2&@7 %’ 2.62 .
Total carbon (TC) [% Carbon] 2.74 ) 2;@ v 2 Q2
Organic matter [%] 0.93 @4 N §9
Q @ ¢ O @
(calc., TOC x 1.724) Q& O\ % & @ @
pH (CaCl) 7.72 7.84, 7.9 7.93
pH (H20) 8:43 8@ § 8<§ 4 @ 8.94
WHC max (pF 0.05) [Vol%] 1 Q @5.4 @@D 325
WHC 0.1 bar (pF 2) [Vol%] °, 28:6 & QS Iy, @181 12.7
WHC 0.33 bar (pF 2.5) [Vol%] K 1500 13 A@ S 6.%,@ 4.9
4
y B~ LI SN @
oil Characterisation for Trial 13@5669{ 03i m% nbu@ (UK @)
Soil Property Ulgit &) @) Q-i%o - QDepth Tem]
N @ 30- ¢y, 50-75 75-95%
Soil type (USDA) éﬂ Q) @am N C@ loam @ Silt loam Silt loam
Clay (<0.002 mm) @ (%] Q& @ 23.2% \ 33. 6% 10.1 32
Silt (0.002-0.050 mm) S (%@ V 2.9 53.9 52.1
Sand (0.050-2.00 mm) | (963 & 3.9 @@ @ 36.0 44.7
CEC ©© [mval BA/100 &) 33 Q @@ 22.1 21.2
Chalk &@c @ 0175 S 0.17 0.08 0.08
Organic carbon (TO&) oo [ Ca%%% SO KE) ) 0.66 0.51 0.46
Inorganic car(b@@ 3\9 [%g%lrbon] éﬁ \0.02 Q 0.02 0.01 0.01
Total carbon ) @ [%Farbon] @ O\@I 95 X 0.68 0.52 0.47
Organic matter =\ % 33 1.14 0.88 0.79
(cale, TOC x 1. 72&& é% : ]Q@ © é
pH (CaCly) @ Ry Y 36 6.35 5.60 5.12
pH (H20) °\ Q@ % ©7.09 7.09 6.17 5.70
WHC max (pF 0.05) © Qo] Q" | ' 573 58.5 55.3 60.0
WHC 0. (pF 2) @ [Vol%%ﬁ @%’ 39.6 422 49.1 43.6
bar (1825 D V%] 327 36.5 41.1 33.0
X T
o IS RN

%§©&9@7
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Soil Characterisation for Trial 13/02566990-04 in Bakum (Germany)

Soil Property Unit Depth [cm]

0-30 30-50 50-75 75-100*
Soil type (USDA) Sandy loam Sandy loam Loam@nd Loamy sand
Clay (<0.002 mm) [%] 5.4 2.4 6.3
Silt (0.002-0.050 mm) [%] 35.9 30.9 %4 4 | & 14
Sand (0.050-2.00 mm) [%] 58.7 66.7 @@ %@ Q 82.2@@
CEC [mval BA/100 g] 12.1 9.6 @) 4@7 % %
Chalk [% CaCOs] 0.17 @08
Organic carbon (TOC) [% Carbon] 1.88 @p.98 @ \ 20 % " 0.12
Inorganic carbon (TIC) [% Carbon] 0.02 é}a 0.01 @) (Ei% %@7 %’ <0.01
Total carbon (TC) [% Carbon] 1.90 @ 0 Wy (@L ‘
Organic matter [%] 3.24 Q ©@9 @ @J{Q& Q @ 1
(calc., TOC x 1.724) & " % &
pH (CaCla) 557 560 5.4 @ @@ 475
pH (H20) 6:28 6@@ 6<§ 5.74
WHC max (pF 0.05) [Vol%] 7 Q 32. D 37.1
WHC 0.1 bar (pF 2) [Vol%] oo P16 o Qs 2, @l 9.9
WHC 0.33 bar (pF 2.5) [Vol%] K139 10;@ % 6. 9,@ 7.1
The formulation Ethrel SL 480 was Q1ed o@@e at a@min Valen 480 g a.s/ha to bare
soil plots. The treated plots size rang&d frorn360 m*to 48 appk& 1on the plots received
> 10 mm water within 3 days elt}@ by irdg t10n or\ralnfall
Two baking trays (containin a@rom@ ely 1@ 5011 @laced diagonally across each
subplot immediately prior t efto r&qde 501Namp estor verification of the application rate.
Aliquots (50 mL) of eac ay t mlxt were&aken l@fore a{ fter application.

@Q & R ©@ @}
©©> @% %@ @ &Q @6
G A
SR P E
N N
Ny § NI,

Q O 5
o & s 8
& S
%%é%@%\
" &
S
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Name 13/02566990-01 13/02566990-02 13/02566990-03 13/02566990-04
Trial location Vélez-Malaga (Spain) | Dugliolo di Mezzolara Banbury Bakum
(Italy) (United Kingdom) (Germany)
Coordinates 36°44°3595” N 44°37°28.25“ N 52°05° 51”N 52°46°17.8°° N
04° 06’ 51.46” W 11°35° 1648 E* 01°26°57“ W & 08° 14° 13.1°“E
Region Southern Europe Southern Europe Northern Euro&e%) Northern Europe
Treated plot size (m?) 480 480 360 & - /({g&() Ca
Number of subplots 4 4 4 (&y 4 @//
Subplot size (m?) 120 120 SO O =) 120
Application Date 6 May 2013 23May2013 O 17 Miy 2018 Q28 Ma$:2013
Nominal application 1.0 1.0 %, § l.OK\ D &}0
rate [L product/ha] < o G & .
Water rate (L/ha) 450 450 9 xS A 300AY
Actual application rate 1.027 0.9660 q o @.025 @\JJ (@) 1.
[L product/ha] f\\& o &
Target (%) +2.7 0% A | N 2 & @3
Nominal application 480 480 @) 40 o & 480
rate [g ethephon/ha] (§ Q /\@ K N, @@
. Z
Actual application rate 493 N 8 %, 492 @ 495.8
[g ethephon/ha] S g @@ Q> R 0
Equipment Spraying boom @ﬂ S ing boo%& %%ggpray@boomQ Spraying boom
AT0604 QT E SH 0SI, & WKS10 @ ATO0606
o Codegt] Q Q> ©)
Nozzle type / number AirMix 11093, | “VAFC 02)Flat Fan'> &@Flat Ean Air Mix 110-02,
Flat Fan © < &) D Flat Fan

S Q" . )
N @é NN R
During the study the test a, werdkept from weeds bNerio%% application of the herbicide
glyphosate, and on one sio am co weeds. N
Climatic measuremenfsywere r&orde@by weather statns 1 d at the test site (Italy) or within 2 to

350 m. When requited the test sit ere Jrrigate re 110% of the historical rainfall in each
month. In the Southern @pea Is § n a aly) agiditional irrigation of 10 mm per week was

N Ko @
Sampling &@ @@ N ©© O @\ $§
Samples were taken at timepoint to 4@9nth fter application. At Day 0 soil cores of 110 mm
diameter (32 re livate ¢ L2 sa@s%gs per subpl cores per sample) were taken immediately after
application to &zlepth 6210 cm™from the¥featedplots and eight from baking trays placed within the treated
plots prior plic . A&subseq t samjing dates soil cores were taken from 0-10 cm and 10-40
cm soil depth at safipling ifiervals.§p to 28days, and from 0-10 cm and 10-60 cm soil depth at later
sampli ates (69 to 1@9 days). ‘At eachytimepoint soil cores of 110 mm diameter were taken from the
0-10 &@vlayer@nd 46 diaer froeeper soil depths. For each depth sixteen replicate soil cores (4

cores per s@ot) we tak% N

Samples from @a‘[e(@f’ow Wer% collected on the day of application and at further intervals of 3, 7,
14 (£1), 28 (£ 0 (£3), 90 (x4yand 120 (+4) days after treatment (DAT). Soil cores from the control
plots were taken O to ys before treatment. Soil cores were frozen within 24 hours of collection and
shipped frozen to thgranalytical laboratory in Germany. The samples were then stored at < -18 °C until
required for analysis.

Soil cores from the treated plots were divided into 10 cm increments and horizons from each subplot
combined and homogenized.
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Analytical procedures

The analytical method BCS 00899 was used for the determination of ethephon in soil. Samples were
extracted as follows:

(a) Aliquots (20 g) of soil sample were extracted with 40 mL water/phosph(é@ acid mixture
(1000/7; v/v) in a microwave oven.

(b) An aliquot of extract (1.5 mL) was centrifuged at 15000 rpm for 5 r@utes a@lysm by,
HPLC-MS/MS

The analytical method was successfully validated according t Guldan@@f)ocﬂment &%0/8@00
rev 8.1 for the determination of residues of ethephon in soil. Gic L(@ and LN) for% eph@{%@ere 5
and 1.5 pg/kg dry soil respectively. L Cig ((,@

(G %
. . . @ \
Degradation Kinetics ' R @ @ § é\ﬁ

DTso and DTy values for the degradation of etheph I@e@ @@rmi € followaing the©
recommendations of the FOCUS work group, witlé tions peri%rmed %corm@ to th CUS
guidance document on degradation kinetics us1ng the s are sz Ul VQ{Slon

Measured values between the LOQ and the wer se(ﬁctly Remdu%ﬁ,vels Q@N the LOD

were set to /2 LOD, equivalent to 1.1 g/ha° OIQmende FO;%US
SFO kinetics showed an excellent fit to ﬁeld (@[a withho 1 to%t’for E@%C or DFOP
kinetics, so SFO kinetics were selecte@ bes@ﬁt for al fou@ als

© & @

I&f@ @UL&S AND(%ISCL@ION \
The mean recovery found inhe bak ray @:lme Sused Verlf@%n of the application rate
ranged from 82 + 9.1 % of no n copcen ratlon in Banbury (K) to 101 + 10.8 % in Vélez-
Malaga (Spain). Recove ates the@ int pray nk es ranged from 87 % to 106 % of
the nominal concentratiQi in V Mala a (Spa to 18& in Dugliolo di Mezzolara (Italy),
97% to 102 % in Ba@y (UK) and 8% t0 106 % i @ n@emany)

Levels of residues 1ivthe @ repl' e tre sub ts w %enerally in good agreement throughout
the trials. Meastzed concentratigns of ethy hona@g/kg) were converted to ethephon (g/ha) based on

measured soildensityJT he results ar sented in T@@7 1.2- 16 to Table 7.1.2- 19.

N
Measured e&phoﬁ@)ncent@tlons 1@0113‘[@7@ 0 r%resented between 53-54% of the nominal

application rate {Banb ury (UK) @ 85- S@at B&kum (Germany). Ethephon residues declined from
between 300. 1?3@ Jﬁma a0 DA belowthe LOQ after 92 days in Vélez-Malaga (Spain),

-

between 3 16 g/ha t3 bel e LQQ after 27 days in Dugliolo di Mezzolara (Italy), from
between 2 and to b the @Q after 95 days in trial Banbury (UK) and from
between ¢09.8 a 15 6 ow IYQ}’O of the DAT 0 concentrations after 90 days in Bakum

(Gerr%y <
No et hoﬁ@@mdue@ver@ectqd\ Below 20 cm soil depth in any sample.
S
d v
&
(g
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Table 7.1.2- 16: Ethephon residues in soil samples from Trial 13/02566990-01 (Vélez-Malaga,

Spain)
DAT Sample Replicate Ethephon [g/ha]
Date 0-10 cm 10-20 cm 20-30 cm ®gtal Total Mean
0 6 May 13 A 385.3 - - L Gss3 352.8
B 304.0 - - 3048y T | &
C 365.8 - - A @4522\ © @@
D 356.3 - - @ @563 =
O0R 6 May 13 A 305.6 - SR 3056 | %300.1
B 279.5 - 9 N 29 |0S
C 3275 PR %’ .
D 287.8 LT - ] 18 & A
3 9 May 13 A 248.9 RO doiLongy.h) | @334.00 @91.4
B 182.4 272 "\ ] <LoB (L) 2197 @
C 200.7 460 | «top(Lly | s @
D 2102 ) @Y [ Fronly) [ Fi4s &)
7 13 May 13 A 167.8 & 186 Q<rop(i.l) | O 187.50 174.3
B 988 ¥ | Av360 52| <P (1.1x[7 15
C 1303 <Lop{L) | wop(y [ 8BS
D @1 AF <LeR(.1) £¥LOBUY) | @143.3
15 21 May 13 A Mot |84 O <o, [Y 1107 106.0
B & 10292 140 7| <xOD (.| 1180
c N s &N 55D | Hop@ 101.7
X, | o2 Q%  GH<LoD{rD) 93.7
29 4 June 13 NE TR 48.1 2.5
B @° 33 |© 100@ | <woD (1) 44.5
dy ¢ N 274 154  |@LoD (1.1) 43.9
SO b @29 &7 Qe P<ropa. 33.6
64 oguly13” | AR o) 104 | ghop(d)y’|  <LoD 115 9.5
L9 B < 100 [RQuopgin | <rop 1.2
&Q\ Y G aro <LeD(.) | <LOD 8.1
Q ® © 63, O] <fop(1.1) <LOD 7.4
92 6Augls [« A @ 54 |LOD(LD) <LOD 6.5 (5.2)
W A8 B 3) [ Lop(. <LOD (5.4)
o\@ ol ¢ | Q81 K] <Lop(.l <LOD (4.8)
o m@ D | 6o | <Lob (. <LOD 4.1)
120 N 3 Sefibi3 A O % <LOD (1.1) <LOD (5.0) (3.9)
§ @ Q@ B ~(30) <LOD (1.1) <LOD @.7)
S V] & 1. Qo <LOoD (1.1) <LOD G.1)
B NN <LOD (1.1) <LOD 2.8)
- =not sampled ) (VA = nqt analysed
r&g@ﬁntrations <LOQ

Values < LOD, concentr; s equivalent to %> LOD added (1.1 g/ha) according to FOCUS kinetics criteria

@

Values in brackets alculatgd from con
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Table 7.1.2- 17:  Ethephon residues in soil samples from Trial 13/02566990-02 (Dugliolo di

Mezzolara, Italy)
DAT Sample Replicate Ethephon [g/ha]
Date 0-10 cm 10-20 cm 20-30 cm &gtal Total Mean
0 23 May 13 A 3322 - - G322 324.0
B 311.6 - - 31 ° | &
C 327.2 - T g O @@
D 324.9 - - @ @49 = %o
O0R 23 May 13 A 280.9 - SR 2809 | w3lo4
B 293.0 - L9 N 293 |
C 376.6 - O | W &} sqe8 ;;’ .
D 315.1 NN TS
3 26 May 13 A 236.2 <L@ (1.) d,° <L@p @ 23130 @0.8
B 229.2 <hPD (L.h. | ,<EoD 2393 |
C 209.5 <top@p) | wsLobe | fve @
D 2438 ~PP<LOPLD) Y<LeDY | 9449 &)
7 30 May 13 A 1007 ©| <Lo>(.1)  <rob | 10180 100.9
B 1064 ° | ApOD (1P| £BOD o |7 1075
C 97y <Lopdl.D) | @Lopy | @B
D Q%9 A} <LeR(1.1) £ <LAD @101.0
14 6 June 13 A Mago4n, | <roD DY <xoD L[V 415 39.5
B & 3667 | <toD(Lly | &«LoD S| 377
c S 3 d<wop®@n | ¥ropy 38.4
ro | ¥ <1QD(1.) & <LED 403
27 19 June 13 S 694 | sLob (L)Y  <teD (6.6) (6.8)
B @ W QLop (@) | Ssrob (6.9)
Y ¢S] 69 <LOpy.1) @) <LOD (7.0)
SO b RES <0L@(1.1}§33 <LOD (6.8)
60 2y 13 | AR é@mm@’) SRLODY <LOD (1.1) (1.1)
\@J) B & <roprl [Q <1op <LOD (1.1
&@ ¥ @ | sebany | <xoD <LOD (1.1)
Q ® Sopy’| =eop <LOD (L.1)
- =not sampled NA = no@alysed@

Values in brackets% ulateddom coné@nirationd < LOQ QO
Values < LOD, c@@centrati@ equividlgnt to A3OD ad@i (1.1 g/ha) according to FOCUS kinetics criteria

o

\@9 Q
©©é&©§\

©
©
S o & o &T
Q ©@0\©
" @
S
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Table 7.1.2- 18: Ethephon residues in soil samples from Trial 13/02566990-03 (Banbury, UK)

DAT Sample Replicate Ethephon [g/ha]
Date 0-10 cm 10-20 cm 20-30 cm Total Total Mean
0 17 May 13 A 2713 - - 2.3 261.5
B 257.4 - - G574
C 244.0 - - 2w | &
D 2733 - - & ggg\ © @@
0R 17 May 13 A 236.8 - - @ |  Bes = 2839
B 258.2 - S 2582Q° | %y
C 276.7 - 9L N 26 ‘2’;,\
D 239.8 - O T w98 b .
3 20 May 13 A 196.3 <LOR(TD) |Ay<LODC | <74 o 1850
B 2113 <D (1. dy <LOp | @ 21240 @
C 179.5 oD (v | .<ToD 156 | @
D 188.7 <toD@D | wstop & | s @
7 24 May 13 A 1720 ~p’<Lopdl.y |5 <Lep” 31 &y 1715
B 1796 O] <Lob.nyY  <rop O 18070
C 1688 ° | ApOD (Igf’| &ToD 1694
D 1678 <LoD{,1) | @ropy | J829
13 30 May 13 A QP10 A <Lep(.) &7 <LAD @1i22.1 138.4
B Mi590s, | <tep.pY  <geb . [ 160.1
c & gy (2.2) <40D (LB [ 1327
D $300 N<Lop@1) | X Lopy, 132.1
28 14 June 13 A | s <eap (L) © <LéD 53.9 53.4
@B IS w184 | sLop(y <LoD 48.9
Sc @S 8% |Qlop() | Ssrop 59.4
DN | 547 <LopyT.1) /@) <LOD 55.8
63 19July§) A @135 0] <18D (L1 <LoD 14.6 12.2
: AB - ) 14887 | opdy’|  <rop 15.9
N N C Y gaF Longln <LOD 13.6
NN S OF.1 <LOR(1.1) <LOD 9.2
94 19 Aug 1) ® © 58 "0 <top (L)) <LOD 6.9 (4.4)
&\ B @ 5© EgLOD(l.l) <LOD 6.1
g@”\a Ay e N 3% < LOD (1.1) <LOD 4.9
. & D A28 Y <Lop.n <LOD 3.9
124 Q%Sep@ & | 537 | <tob. <LOD 6.4 4.1)
~ @) B © 4% <LOD (1.1) <LOD 5.8
§ @ e Ca 33 <LOD (1.1) <LOD 4.9
& N L0 ], D27 <LOD (1.1) <LOD 3.8

- = not samplcd %‘ %ﬁ = not.ahalysed
Values in brackets ated €m concentrations < LOQ
Values < LOD, co ntrati&ls equiva@f to %2 LOD added (1.1 g/ha) according to FOCUS Kkinetics criteria

&
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Table 7.1.2- 19:  Ethephon residues in soil samples from Trial 13/02566990-04 (Bakum,

Germany)
DAT Sample Replicate Ethephon [g/ha]
Date 0-10 cm 10-20 cm 20-30 cm &gtal Total Mean
0 28 May 13 A 410.1 - : LG 415.6
B 404.5 - - 4045 ° | &
C 414.3 - - AP QZ\ © @@
D 4335 - - @ @35 <
OR 28 May 13 A 437.0 - Dy - S 43700 [ w4098
B 387.0 - L9 N BT S
C 409.7 - O | W ) w9 ;;’ .
D 405.6 O wT - ] e A A
3 31 May 13 A 378.6 <L@ (1.) d,° <L@p @ 371990 @91.6
B 392.5 <hPD (L.h. | ,<EoD 6 @
C 409.6 <DoD(@®) | «SLOD & 7 W
D 3814 PP<Lopl) [Y<tepY | 9825 &)
7 4 June 13 A 3223 O <Lop(1.)Q  <rob |G 32340 327.4
B 3199 | ABOD (1P| &FOD o |7 3@
C 338 <Lop{l.) | @Lopy | J3u9
D @290 A} <LER(1.1) £ <LAD @330.1
14 11 June 13 A 2635y, | <80D(1.DY <xeD |V 2646 284.6
B & 2821 | <toD(LIY | <&LoD S| 2832
c ™ 8 AN<rop®@n [ “¥rLopy 310.9
Do 185 <EQD(1.1) & <LED 279.6
27 24 June 13 § 234645 | sLop.)d  <{eD 235.6 220.8
B @° 20% |QLoD(@) | Ssrop 208.9
ey ¢ S| 2450 <LOpy.1) @) <LOD 246.1
SO b Qlors &5 <1ed (1. <LoD 192.6
59 260uly 13 | AWK g@ 8165 | gop(d’| <LoD 82.1 99.2
\@J) « B & By |Ruopglh | <rop 75.0
&@ Y G 6.5 <LoDY(1.1) <LOD 107.6
Q ® C1310 O <roD (1.1) <LOD 132.1
90 6A | A @y 28Q | KLOD (L) <LOD 29.8 42.0
g@% AS BS 9 LoD (1.1) <LOD 28.0
N &l C A5 L) <rop. <LOD 44.6
S ST 5 187 a7 | <topa <LOD 65.4
121 N 26 Sey13 N <LOD (1.1) <LOD 227 27.7
§ @ @C@ B 159 <LOD (1.1) <LOD 21.0
Q v & Os13 <LOD (1.1) <LOD 324
o D L 334 <LOD (1.1) <LOD 345
- =not sampled ) (VA = nqt analysed
r&i@ymrations <LOQ

Values < LOD, concentr; s equivalent to %> LOD added (1.1 g/ha) according to FOCUS kinetics criteria
v

DTso and DTy values for ethephon in soil were estimated according to the FOCUS guidance document
on degradation kinetics using the KinGUI version 2.1 software. Based on chi® confidence criterion and
visual inspection the SFO model was selected as being the best-fit for all four trials. DTso values
ranged from 4.7 to 28.4 days. The kinetics results are presented in the following table:

Values in brackets alculatgd from con
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Table 7.1.2- 20:  ‘Best-Fit’ DTso and DTy values for ethephon in European Field Dissipation

Trials
Trial Location Kinetic Soil pH DTso DToo Min 2 Visual
model (CaCl) (days) (day%)@ error

13/02566990-01 Vélez-Malaga (Spain) SFO 7.5 8.7 %8@ 11.5 Good
13/02566990-02 Dugliolo di Mezzolara (Italy) SFO 7.7 4.7 o157 7.5 Gogd
13/02566990-03 | Banbury (UK) SFO 6.4 132 K39, P 65 2| Gayd
13/02566990-04 | Bakum (Germany) SFO 5.6 284 @ 94507 | 39 “Sood

Q” > N Y

. CONCLUSIONS ¢ « & =

Ethephon degraded rapidly in soil under field conditions%t all s@g\ A sipgle a \atlo @EthglﬁL

480, equivalent to 480 g/ha of ethephon, was made a@ch si 3%92013 t fite STO @)

degradation kinetics resulted in DTso values rangingfrom 4\ 2&& ays ad DTy values % m 15.7
@

to 94.5 days. N S @

¥ o &

%o N
& & & W O
CA71.222 S @ Q @ o
oil accumulation stud%gs & f@ @

—_

Soil accumulation studies are required re it 1s©e>stabl ighed fr(@ soil digsipatigstudies that the
DisToosiela in one or more soils is grea an nf? yea D1ss1 n s copgticted in Europe and
the US show the DisTooseid for etheplion Wlo]& ot eXQES this@igger t gr@re soil accumulation
studies are not required. & @)

@

Ve e 9 N
CA7.13 Adsorptm@nd g@or th 1n S(ﬁl e\@ @
CA7.13.1 Adsor n ar@eso ion @ @ \%
CA7.13.1.1 Ads tion a%d de@rptl of thé. ctlv®@ﬁbstance

A new study 1nvest@t1n >ads 0,* tlo deso ion o@ephon in soil had been conducted since
the previous EU@VICW ( A Q} 1. 1/

In the previ ﬁ@adso n d@&)rptl @udy w%h ethe@)n all the soils used were acidic, with the pH
of some soilsartifisfally adjtsted b)ée add@f)n of hydrochloric acid prior to sieving. A portion of the
silt and clay frac& sin Qne soil was rem@d bytsieving to 0.053 mm to artificially create a loamy
sand soil. The silf and e@y fractions renfeved wér then sieved to 2 mm to artificially create a clay
soil. AddltlQn@y the réf atlonﬁﬁp assgned b@veen organic carbon and organic matter in the study
was not sta@rd % Orgaric Carb (% Gzganic Matter / 1.8) - 0.1944 rather than % Organic
Carbon = gdnic Mattet / 1. For these reasons the previous study is eensidered-to-be

supported superseded bgDocument KC@ .1.3.1.1/02. This new study is summarised below.

9 N D
Q
%§ @ Q@ N

Report: g% @?ﬂ 1.3.1.1/02; | R 2017; M-539124-02-1

Title: Final re@ft amendment 1 - [UL-14C]ethephon: Adsorption/desorption on four soils

Report No.: @sw 04002

Document No.: @y M-539124-02-1

Guideline(s): OECD Test Guideline No. 106; Commission Regulation (EU) No 283/2013 in
accordance with Regulation (EC) No 1107/2009; US EPA OCSPP Test Guideline No.
835.1230

Guideline deviation(s): none
GLP/GEP: yes
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Executive Summary

The adsorption/desorption characteristics of [UL-!*C]-ethephon was studied in four different German
soils: Laacher Hof AXXa (sandy loam), Dollendorf II (loam), Hoefchen am Hohenseh 4a (silt loam)
and Laacher Hof Wurmwiese (loam) in the dark at 23 £+ 2 °C using the batch eql@j'brium method.

Soil Soil ID Source Texture (U@\%) pH* | OC [%]
Laacher Hof AXXa AX Monheim, Germany sandy, @am @) 63Q° 2.0
Dollendorf 11 DD Blankenheim, Germany ,1(@1 f%a 73 xé@
Hoefchen am Hohenseh 4a HH Burscheid, Germanys|- &ilt loarﬁ\U %}) 2.1
Laacher Hof Wurmwiese WwW Monheim, German§?y @ loaqg\ AR 2.0
* pH values were derived from aqueous 0.01 M CaCl, suspen@\'s \« (&
The adsorption phase of the study was carried out um@ air- @ ste 1zed 5@@6 ate
aqueous 0.01 M CacCl, solution at a soil-to- solutlotlo of\ 0. [L&, 4C)- Qheph was applied in
aqueous 0.01 M CaCl, solution at nominal test concentr, ] of 0, 0.3 O 1, 0. g/L.
The adsorption phase was equilibrated for 2 hotgs (soi ) 0 our 01ls @D) A

desorption step was only conducted for soil @ for SQurs Q@ to th&1mlte®tablh the test item
observed for the other soils. g @

Material balances were quantitative rar@g from@l 1°/ t@lOO @%\ AR: i%epho@@was sufficiently
stable throughout the study for all soils3ith tal %ass ba es m@g fr@ 87.3 89510 91.8%

AR. No adsorption to the surface of @e tesl \d selsg&g obs @ @
The Freundlich adsorption and d@rp‘uo@bnstan% for eth%%hon&gl soil arg sumrnarlsed below.
Soil @Adsm@lon “ [(\\Qb Desorption
@ Ky D Kf = 1/m °]¥ fdes Kfocdes 1/m R?
AP mL/gh ["g? & ﬁ,ug] [mL/g]
)
Laacher Hof AXXa | 6. 5 | 120007 £49953¢[> 153 | 766.2 | 1.0647 | 0.9947
Dollendorf II ©U 5.2 %101 9 1.04@% 0.9%@ n.p. n.p. n.p. n.p.
Hoefchen am Hohefiséh 4a £°13.0\[” 621&] 0.988"| 04992 [ np. | np. | np. | np.

LaacherHofWu@wies&@ 6@9/ 3@3 (@l\?);% 0.9983 n.p. n.p. n.p. n.p.

Mean & & |78 [ 3429 1.0018:170.9970 | 153 | 766.2 | 1.0647 | 0.9947

n.p. not perforimed @V Q Q @ o

In general the &mc r@fer 11& det&r@mned@ organic carbon content, is the most important
component re$ponsib &for biriding o ic c]@ncals However, ethephon is a diprotic acid (pKa; =

2.8, pKaz =52) an pr@mma eciegynder environmental conditions are the negatively
charged mono-anioh’(belo®WpH 7 @ and dixanion (above pH 7.2). Based on its Log Py the molecule
has a vetp)low ligé}phil ity. The $§h of ethephon is predominantly based on non-specific
inter ns with the 631 but tB@ b1 to the soil organic matter may be a significant process as
well. Theretore, the

i coe% ents Kr were correlated with the organic carbon content of the

5011 The 15%;6 Vah,§§ ran 8:\ romQN 9to 621.1 mL/g (arlthmetlc mean 342.9 mL/g) &nd—bmeh-ng—te
Q afien , :

There was no significant correlation between pH and adsorption for the investigated soils.

vatie-of +H0-mb/g. Ethephon can be classified

as being of low mobility in soil using the Briggs classification scale to assess potential mobility in soil.
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L MATERIALS AND METHODS
1. Test Material: [UL-'*C]ethephon
? &
HO s C @
] S &
OH S @ Q) %)
A
* indicates position of 14%&1&01&@@ XN é @N@
Chemical name (IUPAC): (2-chloroethyl)phosphditic aci@ \\ %, BN
Sy O N BN
Synonyms AE F016382 @@ " & N & .
Batch number: KML 9960 %, @;\? v § § &
Specific activity: 4.28 MBg/mg &© O\@ & &@ © @
Radiochemical Purity: 98% N A S @© @@
: ¥ & o v o4
CA registry number: 16672-8 @ @Q N @
Stability of test compound: Stable @erminewi%@ stu% @b g
Application vehicle: Me@&nol W@&l% féEmic a S @
L & NS IS
2.  Soils ur ag@ultura@oils ected-from Vus sites in Germany
@ N\
Were&l}ed for\%ﬁﬁe study The ils wesg selected to cover a range

content. All soils were sterilized

o D of , organic matger and
amn@i’rra iation prior use@
Q ~ L9 &

o

v
< & Ve
Parameter g@ Q - S s

A Results/Units
Soil Designation N &k Laacher Hof D@jlendo Hofchen am Laacher Hof
@© LAXXay [(\© Hohenseh Wurmwiese
Soil ID QO o &7 A BD HH WW
Batch ID o .0 QY 20130830 of 20140321 20140321 20140321
Geographic LQ@'on X eim am %@V kenheim / Burscheid / Monheim am
City / State%@, nt @ K in/ h orth Rhine North Rhine Rhein / North
(City Q RS
N Rlitqe Westphalia / Westphalia / Rhine
AN v @ We% alia /© Germany Germany Westphalia /
/;:\a OﬂQ § fggrmany Germany
GPS Coordis @) 1° O@ > | N050°22.785 [ NO051°04.013° | NO051°04.857
SIS 006>53330° | E006°42.790° | E007°06.305° | E 006°55.251"
Textura %ass (U§DA) @ 2 Sapdyloam Loam Silt loam Loam
Sand @ [50§7 2 miq] ©\ 72% 29% 19% 50%
Silt S - 5] o 19% 44% 66% 32%
Clay Boumpe” B gy 27% 15% 18%
pH (Soil/0.01 M@ACL 1/2) > 6.3 7.3 6.1 5.1
pH (Soil/Water 1/1) S 6.5 7.4 6.4 5.4
pH (Saturated Paste)@ 6.5 7.4 6.3 5.5
pH (Soil/1 N KCI 1/1) 6.1 7.0 5.7 4.8
Organic Carbon (combustion) 2.0% 5.1% 2.1% 2.0%
Organic Matter 4 3.4% 8.8% 4.8% 3.4%
Cation Exchange Capacity 9.0 meq/100 g | 21.5meq/100 g | 11.3 meq/100 g | 10.4 meq/100 g
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Parameter Results/Units
Water Holding Capacity
MWHC 47.7 g HoO ad 85.0gHx0ad | 57.7gH0ad | 59.2 gH,O ad
100 g DW 100 g DW IOOgDW 100 g DW
1/3 bar 10.7% 32.8% 22. 7‘@ 17.2%
1/10 bar (pF 2.0) 15.9% 39.2% 36.6% o 24.4%
Bulk Density (disturbed) 1.21 g/lem® 0.98 g/cm’® 1 1®g/cm3 @ 1@ g/c%@
A % organic matter = % organic carbon x 1.724 MWHC = Maximum wate@@ﬁdmg@)acﬁ% 2.
G N~
@ o \ Q,
B. STUDY DESIGN AND METHODS %, § (&\ @E\a %\
In-life dates @@ N S ©\ @C‘J@ .

o %, S v @) Q N
Study initiation date: 19 June 2015 ¢ ©@ @ @) @ @
Study completion date: 3 December 2 N > S S @

, Q O & & @
Experimental start date: 29 June 20§, S < Q 73 @&
Experimental completion date: 25 Augu@OlS N Q@ 5 S @

Final Report Amendment 1: 14 Ju 2017 é @f@ & R @
& DN 9
SIS R O
@ © C"@ L N W
Experimental design N @ § o\@)

The stability in aqueous solutl

parental mass balance and ove

stability of ethephon was co

adsorption of ethephon t(@@ssw

lutionFatio, equilibration time,
liminary testing. The

asswa soilt
e Were eterm din

Qso @n to
@1 bal
ed Q) Olwlcmmchloondj@ solu‘u& over 48 hours. No significant

ccu@ n s% free co%trol s%'l les.

The test to establish a s@able o 11brat1 time Was cafy ucted@t a soil solution ratio of 1:10 in all
four soils. Adsorpti %&ulhbrlum p aﬁntrat we e ot reached within 48 hours with the

amount of radloact§y in 14> was
residues. In ordeg to achl@ an

limited to 5 ho ur for s6il AX,
ethephon a tio

and and

@ep was only.¢onducted for so%ﬁ@AX Five hours were considered appropriate as

dil reasingdue \ e formation of non-extractable
tab aren ass Bﬁ’ance the adsorption equilibrium time was

d9r soil WW. Due to the limited stability of

desorption equlhbrﬁ@m tlm@equal@theoa\d%rptlol%qulhbratlon time.

and WW, respegtively@l wasse\g c

duration of

8, 90.3, 87.3 and 89.5% AR for soil AX, DD, HH

Wm@.o% AR for soil AX, 92.1% AR for soil DD, 100.2%

Mean parental m%ss balan \. ees se tng% werél. ,90.3, 87. . , DD,
ot @ at no significant degradation of ethephon occurred over the

AR for soil

of 2

stud aterial bala
%R forGpil WW,

A SO@UOH rag‘D 10 of @10 was selecte@ér all soils in the definitive test. With an equilibration time
il

to 5 hGiirs (Seils AX@%H and DD) the amount of test substance adsorbed ranged

between 2% d 60%.” Thesggueou upernatant after adsorption and desorption was separated by

centrifugation a e ar§unt of

t item in the supernatants was analysed by liquid scintillation

counting (LS he sorption pgrameters were calculated using Freundlich isotherms.
Adsorption phase§
Parameter Description

Soil condition

Soils were air-dried, sieved to < 2 mm, sterilized by gamma-
irradiation and pre-equilibrated for 20 hours with aqueous
0.01 M CacCl; solution.

Soil sample weight

2 g (dry weight) per replicate
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Parameter

Description

Equilibration solution

0.01M CacCl, (20 mL per replicate)

Control

No soil (test item in 0.01M CaCl, only)

Test item
concentration

Nominal application
rates

Nominal concentrations in test solutin: 0.01 mg/L, 0.03
mg/L, 0.1 mg/L, 0.3 mg/L, and 1, (@g/L

Analytically measured
concentrations

Concentrations in test solut10n°Q%O9 nz% 0.03 ﬂgg/L
0.10 mg/L, 0.32 mg/L, and 1 mg/L

Identity and concentration of co-solvent

Methanol with 1% formic @\djsolv@T conc

e%%ratlos te st

solution betwedin®.0008 4nd 0.0002% (VA

Soil: Solution ratio 1:101i.e. 2 @dry weight eq’lstgvalent (%20 mL’sqlution
(corrected forsoil m@turegQ
pH of the Initial pH of aqlg@)us 0 Qlﬁ\/[ Ca@®® solu@ w1thp®soﬂ &
equilibration solution | gipq1 pH wifBsoil a@@ést itegp after @Wptlo@thl@m
Rapfe 4.87°
Number of replicates | Control N/A® %, & S @
Treatments @uphg@@ (79 %Q Y S5y
Equilibration Time o s hours\ésoﬂ/;@ DD and H%@hours %@811 WW)
conditions Temperature & Z@OC Q R @
Dark Q) |Xes <0 Q &
Shaking methqd,®  DMechéffical flathed shakir, 130@%
Method of separation of supernatant 2, Cénglfugatl@ R Q) S
Centrifugation Speed (g)k, §) 4295 x g¢y Q
Duratign ﬁ S minutes & @w@
Me of se aratin “Supernatant Was caref y decanted.
S ata% gﬁ & @ gﬂ
NG 9 N
O % Q @
9 . @ & 8D
ISR @ S
. Y o
0\@ ‘27;9\ Q? @Q Q @
N QO N ¢
A O @Q > © o
AN
2o @ (NN
N AN S
. © @@ L §f o
& s &0
Q O S
D © e Y
A
TEF e
S < O
S
d v
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Desorption phase

Parameter Description
Soil samples from adsorption phase used Yes ©
Amount of test item present in the adsorbed The amounts of test item adsorb%% soil after adsorption
state/adsorbed amount (mg a.i./kg soil) ranged from 34.2 t0 41.9% ARs ¢ N
Number of desorption cycles 1 (Soil AX only) (&y < ~ @‘J/
Equilibrium solution and quantity used per The decanted s lugion wii@placgd«@ fresh a UCousy;
treatment for desorption 0.01 M CaCl, tion. A'total V&l}ne of @Y'mL was used
as equilibraioRsolutidty Lo~ X N
- ; ; ; - ST - @ -
Soil: Solution ratio 1:10 i.e. 2 & soil di{velghﬁécﬁuvalev%% 20 ¥ solution
(correctedor soitgnoistur&)? r\@ A A
Number of replicates Control NA © @;@J @ @\@ Q) @
Treatments Du@ate N S @ @
Desorption Time Shours 3O N @§ &@
Equilibration conditions Temperature 93.6 o®\ff @\J N @
Dark e yYeg @»Q @U ¥

Shaking method N\ 1\/@hani9(a§@latbe@.f)@aker9 130 rpm@))w

Method of separation of supernatant ((\Q ’ (Eentrifugation Y, | Q @GQ

Centrifugation Speed(g) & - 1295\\)2% Q Q Q)

Duration ¢, 4 tiinutes &@
Method of separaby Sglpernat@t was (é%ﬁlll)@ecanted.
supegnatant O o & S
N & N S
& K RS
Analytical procedures 3 &@ @) o N

N
The amount of radioé@vity in super@%&ants soil acts quantified by LSC. Before

chromatographic a@ysis agreous ple@ re sg@ 'ze§@th formic acid (0.1% of nominal total
volume) and ana(%sed imfedia S Q

o AN
Radioactivi;@the s@ilpellgt was e ted %selecoil samples to establish the parental mass
i sa

balance in fro e eqt@ riunigime preliminary test over 48 hours. Samples were
extracted as follofws: @ Q\ N

v
a) Soil figha 1, 2 5 h%ﬁ timepgpints Wagxtracted three times at ambient temperature using a
mecharical er for 30 migutes with20 mL aqueous formic acid (1% v/v) followed by a

ﬁn@extran wigsIS mlof acetone.
b) il froft24 and 48 hour@imep@%s was extracted twice at ambient temperature using a
?’9 echgpical slgwer for30 mirtutes with 20 mL aqueous formic acid (1% v/v), twice with
20 HAT acetonitrile/waler 1;1 Geidified with formic acid (final acid concentration 1%),
foﬁ%ﬁwed% a final, trac®1 with 15 mL of acetone.

c) Radio@ity remaining@gnextracted in the soil pellet was determined by combustion and LSC
to establish aterial balance.

As ethephon was £&ind to bind irreversibly to the solid phase scintillator of the radioactivity detector it
was not possible to use HPLC with radiodetection to measure the stability directly. The adsorption of
the test item to the scintillator increased the base line from run to run and could not be reduced by the
washing the system with water or organic solvents. A very intensive washing procedure was required
to reduce the background down to a minimum. The washing could not be included in routine washing
methods and thus, measuring all samples on a routine basis was not possible but was done for selected
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samples. The absence of a transformation product in those HPLC runs confirmed the stability of the
test item. Furthermore, the amount of ethephon in supernatants and soil extracts determined by HPLC-
MS/MS were compared with those derived by LSC measurement, assuming the test item was stable.
All HPLC MS/MS results were in full agreement with the LSC measurement, coﬁrrmng test item
stability. h Was-provenby SIS ¢

samples:

§ %@N o &
11. RESULTS AND DISCUSSION@ % %,

The recovery of radioactivity was quantitative, with mean Val@s of: 98 @AR f(\zyr©soil
AX, 92.1% AR for soil DD, 100.2% AR for soil HH and 9%%@% ARGor soﬂ%f “was corfeluded
that no significant degradation of ethephon occurred overch: dura n oﬁg ‘Qeancpirental

mass balances were 91.8, 90.3, 87.3 and 89.5% AR for $8il AXz@D HEpand res@wel@é.
summary of the recoveries and parental mass balanc@‘ta is sente@m the be@

S A\ AN Q)
Table 7.1.3- 1: Preliminary Test: Summary of Res@s frdsorﬁlilon K&etlcs, @ntal Mass Balance

and Material Balance for all Soﬂgg @ @\&
Parameters . @ Eédsor@on tlme (hour §O (o
Mean values & @ @ @
[% AR] o N b
Soil I (AX) o® Q @@ Q \\’ @
Amount adsorbed to soil ! 18@69 @© 25. § °\©30.8 46.1
Non-extractable residues 2 °\v%.9 S &5.4 S @ 7.5 8.6
Parental Mass Balance? |, 948 (Y217 018 &7 896 832
Overall Material Balance 2@ 4%%%.0 @ 98.7 > 9&% 97.0 91.8
Seil DD &@ . @@ &
Amount adsorbed @%’1 ! 168> QA I8, AQ @@3 7 36.7 502
Non-extractable residues f§ @ﬁ &p ® @ 1.8 42 5.7
Parcntal Mass Balangé® | D42 W @ 902 76.6 51.2

Overall Méftetial Blamce > 90587 > 958 92.1 80.8 56.9

Soil Hg\ ~ @ Q\

Amount adsc&ed to s@ ©39.3[(@§ @5.0 50.7 59.2 66.6
Non-extratable regiides e o 123 12.8 27.9 303
Parental Mass <?g@ance 2 Q @9.4 S 87.2 87.3 75.2 72.9
Overdl Matesial Balap®? | . 10100 99.5 100.2 103.1 103.2
ohww ﬁ@ O\Q
Amount adsorb@@%p soik%\a 2 31.0 37.8 46.7 57.0
Non-extractablé residues > | O 7.2 9.6 12.0 23.6 2322
Parental Mass B cgz)z 92.4 89.4 88.3 80.7 77.9
Overall Material Balance 2 99.5 99.1 100.3 104.3 101.0

! Values taken from preliminary adsorption equilibrium test
2 Values taken from preliminary parental mass balance test
3 values in italic indicate the equilibrium time of the definitive test
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In the definitive adsorption test 34.2 —41.9% AR, 26.0 — 33.7% AR, 55.7 — 60.2% AR and 38.6 —
42.9% AR were adsorbed in soil AX, DD, HH and WW, respectively.

The Freundlich adsorption and desorption constants for ethephon in soil are summarised below.

Table 7.1.3-2:  Adsorption and desorption constants for ethephon in soi@@

Soil pH | OC Adsorption 0 %esm&p\tﬁm
Texture [%] Kr Kroc 1/n R Krdes D Kroeged ' 1/mO @@
(USDA) [mL/g] | [mL/g] [mL/ [m
Laacher Hof © £ o
AXXa 63 | 2.0 6.1 306.5 | 1.0007 o. 3 @5 3 47662 9064@ 0.9947
(sandy loam) @ X
< \_@ S

Dollendorf II J
(loam) 73| 51 | 52 | 1019 | 1. 04;\9 099@% n.pr @ @ éﬁp.
Hoefchen am © %@ 2 I é@
Hohensch 4a 6.1 | 2.1 13.0 | 621.1 0@718 09992 n.p. n.p, Of n.@@ n.p.
(silt loam) D S
Laacher Hof N @2 > & - @
Wurmwiese | 51| 20 | 68 | 3425] 0.9895 | 0,9983 | np. @@.p. Onp. | np.
(oam) OS ST s

Mean 7.8 (3%2 9 | 1.001840.99709" 154 | 7662 | 1.0647 | 0.9947
n.p. not performed & @ N @

In general the organic matter in soil c%feter@?md a&&gamo@arbon @ﬁtent&@ the most important
component responsible for blndm@orga chemicals. However hepho%is a diprotic acid (pKai =
2.8, pKaz = 7.2) and the predominant ies T enyironmenta conc@ns are the negatively
charged mono-anion (belowPH 7.2)@nd di-daion (abeve pH @n). Ih‘@og Pow values of ethephon are
<-0.63 demonstrating th ﬁhas a@ry lo 11p0ph11%1ty , the adsorption of ethephon is
believed to be predomi@ ba —spec1@: inter&Gtions Wit soil but the binding to the soil

organic matter may be@ ignificant process %gvell T fore@e adsorption coefficients Kr were

correlated with the ofganic carbon c@ nt ofithe soi e Values ranged from 101 9to 621.1
mL/g(arlthmetlcm n34%mL/ d \{7 \-’J\ -=£\ a-suberdinated-pro

There was no mg&?ﬁcantt&orrelat@l etw@ pHé@d adsorption for the investigated soils.

N
N . OCONCLUSIONS
0- QJ assit “;: (Z.\):!’-'a. .- ‘ '-":.'.'“' ;. . obi "9 D 'ce
i .‘ > =_.{§;\\..,= OW-moeb o d-
EoREis

The adsorptior@nstants F (ad@f ethephon for the tested soils calculated based on the Freundlich
isotherms range fron%?Q to 13.0 mL/g (arithmetic mean 7.8 mL/g). The desorption constant Kges) of
ethephon could onlype determined for soil AX and was in the same order of magnitude than the
respective adsorption constant.

There was no significant correlation between pH and adsorption for the investigated soils.
Ethephon was stable during the definitive test. The parental mass balance was >87% AR. No major
degradation product was observed.
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Using the Briggs classifications for the estimation of the mobility of chemicals in soil based
on Kr values, ethephon can be classified as low mobile for adsorption in all tested soils and
low mobile for desorption in soil AX.

@C"@
o S M &

Report: kCA 7.13.1.003; . 2017; M-58740401.8> @) © &
Title: Discussion of comments provided by RMS (the Netheflgads) 1ﬁ§he dr%RAR @

Volume 3 - Annex B (AS / PPP) - Ethephon B.8 onme l fate@ be ur
Report No.: M-587404-01-1 \ Q) 7,
Document No.: M-587404-01-1 @ L N R N
Guideline(s): none é}ﬁ . @) KK (g 5N
Guideline deviation(s):  -- @ %\ o3
GLP/GEP: no X %03

@ O %@

1. Discussion of the validity of the adsorptlo des n st *ﬂy per
listed in Annex Point KCA 7.1.4.1 /02 and \’1\ sidereg as n@acceﬁt@ le !

Wa ue V&@re trar@@ s $error 1@he

a) The Freundlich exponent and adsorptio 1
corrected values can be found in the Fi

1nal report. The
ve been calculated

alue

eport

from the corrected Kr values. Please f e t c@ected ues mj ta‘b&@b @f\\

Table 7.1.3- 3: Corrected Adson@tlon P&}meteg&for E@ephon@ ‘\
Soil | pH (CaCl) 0t O logk 9 KfQ o Kue 1/n
AX 6.3 Je0 of Wwp o ZH 306.5 1.0007
DD 73 Q51 | (o o 32 N 101.9 1.045
HH 6.1 SRS 1.12U o 138 621.1 0.9718
ww 5.1 @ 20 N dm P ® 3423 0.9896

S
b) The applicant@pes not@gree e st @e b t?e RMS that the substance is unstable
during the e@l,bratlo@mes chosen f@the main stw@]‘ he reasons are discussed below:

Degradation of trgé@tem in supernatant&@nd soil extracts

©
Sufficient stab@ of th@test ity 1f§terlhse®sy5tem5 was shown during the performance of the

parental mass®alanc @st. Asiewas possible to demonstrate stability of the test item using
HPLC/radl@tectl(@%ue teadso n effe€@ of the test item to the solid phase scintillator of the
radioactiyity detector, the Seabili 1-@the (88t item was confirmed by LC-MS/MS detection. Further
details %his procedurgyvill be include@in an amendment to the study report. Available results from

HPL di(%@tion @v no @ak be@es the peak of ethephon (Figure 7.1.3- 1).

3
-
3

@

&
©@
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Figure 7.1.3-1: Representative HPLC/radiodetection Chromatogram of Test Item in
Supernatant of Soil AX

CHROMATOGRAM Channel 1 - radioaktiv

120 Ax-1/10-1-14 [modified by Administrator] ADCA1
£ps

.
1004 ol

75+

25+

o T L SR N T ] " A

0.0 20 4.0 6.0 80 mo 0 120@7 14% 16.0 @ 200
Supernatant (not diluted) of soil AX after b incub @w v
Sample ID: AX-1/10-1-14 CaCl2; File I§20150 SIS@ 02-@1 N @

Tables 8 to Table 11 in the study rep %Vﬁ:&t@%&lt in@l caﬁ\ nts @s@e test item (test item in
i

solution [% AA]) determined by LC- S/M‘&are higker or lar e radicactivity determined in
solution (radioactivity in solutlon@/o his co%ﬁrms that thé@est 1te?nbrepresents the major part
of the radioactivity in the supern%tant t10n é&d 501 &racts Ql thagno further components are
present. A summary of the pmntal bal& testJs showﬁgm Tab@ in the study report and in
Table 7.1.3- 4 below. Q @ % \

Table 7.1.3- 4: Preli ﬁry Test: Summary of Resul tlon Kinetics, Parental Mass Balance
and}\%%erlal Balanc r all @h (Ta 2 m dy report)

a
N

Parameters @ 4 @ﬁsorp& time @urs) @
Mean values [%@1 ~ X @? R 2@ 5 24 48
@)
Soil (AX) & @Q é @K) . @ R
A
Amount adsorbed t%s%ql % @ 18@ & 20.2 253 30.8 46.1
Non-extractable @d <§ N 54 6.2 7.5 8.6
Parental Masy Balance @@ % @94.0 o 927 91.8 89.6 83.2
Overall M&{erial B g © (}J 9&\\0g\ 98.7 98.0 97.0 91.8
@ 8
Soil I@ @@ & \@
Amount ads& to st Q@@ 3 ©16.3 18.4 23.7 36.7 50.2
Non-extractable re@s (65\9 1.4 1.6 1.8 42 5.7
4
Parental Mass Baldnce o 94.2 93.6 90.2 76.6 51.2
7
Overall Material Balalg?&Q 95.5 95.5 92.1 80.8 56.9
Soil HH
Amount adsorbed to soil 393 45.0 50.7 59.2 66.6
Non-extractable residues 10.6 12.3 12.8 27.9 30.3
Parental Mass Balance 90.4 87.2 87.3 75.2 72.9
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Parameters Adsorption time (hours)
Mean values [% AR] 1 2 5 24 48
Overall Material Balance 101.0 99.5 100.2 103.1 103.2
Soil WW @“@
Amount adsorbed to soil 27.2 31.0 37.8 o S 46.R° 4. 57.0
Non-extractable residues 7.2 9.6 12.0 @)

C .G
Parental Mass Balance 92.4 89.4 G 88.3& o 7
- \> W)

Overall Material Balance 99.5 99.1 @ 1@\\3 ° 104.%

Parental mass balances, i.e. the amount of test item in @extra&@ (hlghf&ted
be >90% for soils AX (91.8% after 5 h) and DD (90.23p afte ) an, hus t
OECD 106 guidance regarding stability are considgted to E%lly mit. NERwere
soils with 6.2 and 1.8% AR, respectively which is 1ot c@xdere%ﬁ@ be u&accept
that the effect of temperature is discussed bel%g

v &
« )
For soils HH and WW, the parental mass b@g%ces ere w Q%Q7 .3 and 89.3%AR very close to the
90% requested by the test guidelines and thus@mmde 1ﬁlso vatid. The sHghtly lower
parental mass balances mainly result fr he @‘ma‘uon f NE& cl@coun for 12.8 and 9.6%

AR, respectivel
P Y. @ \ & @ @ N @
Mean material balances were 98. (0 AR@ soil A& after 5@1 9 &LA) Amr soil DD after 5 h,
100.2% AR for soil HH after 5 fvand ‘g\*‘ A@fer sqil i1 @w complete material
balances found for all soils demonstrated thag there was no s1§@1ﬁcan@b s of radioactivity from the

test systems or during sa proc 1ng uld haveétbeen e@ected in case of a significant
formation of the major tr ct et ene. @ N

After the periods ¢ g@% as equlhbr the n1t1vst (5 hours for soils AX, DD and HH,
2 hours for soil WWY; the %ntal Ss b ces %f;r ase % in all soils. This indicates that
degradation sta after of t eﬁn test. &erall the equilibration times chosen for
the definitive @sj can gﬁ\een as a comg@pomise b @Jlﬁlhng the requirements for stability and
reaching thelads r%@} equum@elgg})

N
Adsorption kin s > @ & Q)

The results of%e adsdéption l&etiiiﬁf revealed that the adsorption equilibrium of ethephon (plateau
concentrat1®) wagcnot redehed witliin the 49 hours of the test. The table below shows that after 5 and
2 hours the adsm@ amotnits still creasé>This demonstrates that the adsorption measured at the
equ111b rfgm times~of th@eﬁmtlve test g@aerally underestimates the sorption of ethephon.

Y &
Thus the ﬁzant d@s no (" ree t%[% statement made by the RMS that the study generally
overestlmates ad ;-.-go to ticmentioned stability issues.

w

S
&
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Table 7.1.3-5: Results of Preliminary Adsorption Equilibrium (Table 7 in study report)

Amount of Test Item Adsorbed [% AR]

Soil ID/ Time [h] 1 2 5 24@) 48
AX 18.6 203 253 309 46.1
DD 16.3 18.5 232 36.7 m é@l 2

S 2)
HH 393 45.0 50.7 O~ 59.2%,, 66.6 @
WW 27.2 312 <378 <4l k) 51

@ R
SEENEN S S
Influence of temperature: é}ﬂ @) & & )

) .
The RMS addressed the fact that the preliminary tests tﬁé@@nitive@m w@erﬁ@ed atslightly

different temperatures. Due to the following reasons, e te aturegghange @8 1ot c«@nder@
NN

relevant: N
e All preliminary tests and the main test werg)er ed %%Tnper{mres between 2@and 25°C
as required by the test guidelines. It i mmedyprocedure to divectly c@mparg(foc values
determined in this temperature rang temp ture ectig%is no@ecessa@b.
o The radioactivities in the supernatghts obtained in thg parciital mas§@alance test (temperature:
19.7 to 20.4°C) were compared% the fedults &@F ier ﬁpe@%ﬁx 229 t0 24.0°C) and

presented in the table below: Q Q N, Y N
Q0 9 & N 9
Table 7.1.3- 6: Comparison of radioggtivig{jm suge?ﬁatant@rent@ass%%)nce test and
definitive test & Ca N &
Soil o § o y\f@( R DIy HH WW
R © S e 2| e
Equilibration time A@ﬂ@ & 7 . Shrag 3 h 5h 2h

N
RA in solution in parental @ss bal@%test (?KR) @) gﬁ \27 4 477 536

presented in Table 8 to 'l;aﬁe 11 i the study réport

RA in solution in Tier %ghest test itencent@ﬂn % S
(% AR) ©® g {@ Q 64 1@@ 68.7 443 61.4
4

8 5

presented in Table 13 (100 - adsorﬁ N

o 9, Q)

v ¥y R

\jj\’ & f(\\© &
Q O O v ®
The comparison %h@ws that for the soils 1@% DD@@d HH the radioactivity in the supernatants is
similar (differeng <5@@% or s W the differ@ice is somewhat larger. However, there is no trend
visible which @uld bé%@ksignéd-to tepipératu
pEi pfismio gl

-1.3 34 -7.8

Difference (% Ag@)@
QO

with thelr. values de ined in the d@fmitive test (justifiable as adsorption is almost linear) no trend

Also in ap comp n of KDC vafuds defétmined within the preliminary adsorption equilibrium test
whic@iﬁ Kave beé@caus@\by ter@erature is visible (see table below).
< 3

&

% N
Table 7.1.3-7: c%lpari of Ko§>alues determined in preliminary Adsorption Equilibrium Test with
oc Valu fror@eﬁnitive test

AX 6.3 2.0 274 (5h) 306.5
DD 7.3 5.1 145 (5 h) 101.9
HH 6.1 2.1 433 (5h) 621.1
WW 5.1 2.0 339 (2 h) 3423
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Conclusion: The difference in temperature is not expected to have influenced the test item behavior
significantly.

Results from hydrolysis study:

The hydrolysis data provided by Das, Y.T. (1990) in Annex Point KCA 7.2.1. 1@%show that after 6
hours, the test item still accounts for > 90% at pH 7 and 25°C (see table bCIQV%z This supports the
findings of the adsorption/desorption study in which was shown that the te@em is@table fop abo
5 hours under sterilised conditions and that the main degradation started@r coetion f the %

definitive test. o i &
SRR RN
Table 7.1.3- 8: Quantification of [ethyl(U)-'*C]Ethephon, n@sured@he t@&%oluti@éﬁ at th@}pH
values at each sampling time (at 25°C e S o
e A Y
pH=5 pH=7 o Q@ =9 g o Q@
3 Q% &
Sampling hour Average of two Sampling hour %ver e of tw0°\ ampling hour@ Av%gﬁik of two
replicates @w\\ repl\;r;@s ;\g (\\& @Nﬁ@ re{g tes
0 99.9+1.3 0 & |osRos @Sy @.ziog
12 96.0+0.2 6 N 490.10. = 15 @ 96.2+1.9
36 94.6+1.2 12 %& Q79.5:1@ S I @@ 90.4+2.7
84 91.3+0.4 24 Q @ 66.1ﬂ§§>.0 %@ 6@ @ 82.6£2.6
168 85.7+0.1 180" o gl & IR @ 73.8+6.2
252 84.8+0.9 PSRN %@.8i1.1©© @@1 o\@) 42.6+0.9
360 81.740.1 268 ¢, M3420.17 o T48 S 24.640.1
504 78.440.4 N § @& %@9 Q S
720 73.6+0.1 rg\o\g &© N @ @
(OB
FEFs g
2. pH dependency A & % Q @
ot o i
Under the assumpti tha&e resylts of t@ew a@rpti esorption study can be considered valid,
all adsorption ddf@ avatlable fo eph&ﬁ@were d@cked or their pH dependency using the Table and
Fi lowey
igures be 0&\@ § % ® N S
@ O & v
Table 7.1.3- 9: ]{);egendeglql\\cqe on El@value @} &
smdy | sgv o~ oY o A Kuue [ml/g] log K 1/n
DasY.T. |- 2 329 3220 3.51
asn B &7 & INEES 0.987
Silt l}},@ O (C.,“© N 539 608 2.78 1.017
§§% Sandy loam @ X 469 4078 3.61 0.977
@gdy lo@%sedip\@t) . O 69 1676 3.22 0.987
N
AX (sandy | AN 6.3 (CaCl 2.49
Eh5 (sandy OaSL (CaClz) 306.5 P 1.0007
D@am) o) @ 7.3 (CaCly) 101.9® 2.01 1.0450
HH (Silt @) 6.1 (CaClz) 621.1 b) 2.79 0.9718
WW (lg%) 5.1 (CaCla) 3423 2.53 0.9896
Geometric mean 980.6 Average: 0.9900

a) medium not known
b) re-calculated based on values in Figure 17-20 in the report
) excluded from calculation of geometric mean and average




B Page 49 of 81
BAYER 2017-07-24
R
Document MCA: Section 7 Fate and behaviour in the environment
Ethephon
Figure 7.1.3- 2: Dependence on pH value including all soils
50 y=-0.473x+5.5823
re RZ=0.5484
4.0 - @@
35 & * 4 Seriesl %
g ¢ — Linear (Series1) o M &
k] 3.0
fn 25 QQ\Q% Q\ @ @ @@
= 2.0 \ @ v
| . % .° &% S
15
1.0 @Q Q& . \\ %© o\%
S
0.5 @}\j O (g% @a R
il s
0 4 6 8 10 12 14 gy
pH N gy OISO
&3 ¢ &
As the correlation is generally weak and seems to @mal%f causeQ%y the dat a pofar wit Qj‘? highest
pH (soil Dollendorf) the data were also plottedg@thout@ soﬂé\a @ &
< & &)
Figure 7.1.3- 3: Dependence on pHo z% w&hg sot}@@)ﬂen@rf (pH v
© @
o [\% y%asosm@n Q Q@
ot o . @
. Q D
0 G 82 KL |, O
3'5 ® A %, ° . Ser@ @) N
) 5 ——Jlinear (Seri
§ 3.0 §\: \}Q & frl‘J (S @
® 25 *—9 S © @
Y ¥ Q : 9 £
s Q § o . >
ro & o) ¥ o @ )
05 N & Q@ V&
0.0 b{\\w T T & T % |QQ l%%p 1
0 > 0 14
S Hu@ ¢ &

In Figure 3 thé@(/?s n@ depe@ncy@?ble foghe sddls with pH < 6 or around 6.

Thus the ap@nt praposes &; follg p@durg&j@ modelling to address the pH dependency:

Divide the soils m%H < ‘iZ\and soi® with @ > 75
Ko for soils pH 6 /g (ge %ean n <7), 1/n: 0.99 (arithmetic mean, n=7)

Kfoe for 501]%%%11151 p@ 7 /g ( e for one soil > pH 7), 1/n = 1.045
(s@ oll%:n> orf investigated in the new study, parental mass balance

@ & sg%ﬁcle nd NER only 1.8% after 5 h)

N
Conclusi @ased 6% the.ﬁ? fzf Its @e two available adsorption studies, it can be concluded that soils
with pH <7don how dency and can be grouped for the PEC calculations.

As ethephon h§ pkas 2 a lower adsorption can generally be expected at higher pH values.
This assumptio Was ﬁrmed with the lower Ky, value observed for soil DD having a pH value of
7.3 (in 0.01 M Ca or the risk assessment the applicant thus proposes to use the value of

102 mL/g for soﬂs w1th a pH > 7. This is the worst case of all available results. The parental mass
balance and the low amounts of NER formed in this soil confirm the stability of ethephon under study
conditions.

The section of the statement referring to water/sediment studies is presented in Annex Point KCA
7.2.2.3/03.
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CA 7.1.3.1.2 Adsorption and desorption of metabolites, breakdown and reaction
products

The adsorption and desorption of HEPA had been investigated in four soils and an aquatic sediment at
25 °C (KCA 7.1.3.1.2 /01). This study was evaluated during the previous EU r@%w and the reference
is provided below. No new information on the adsorption and desorption in s@lgl 1s submitted for the

current EU review. Q\ @ Q &
SN @
T F A 5
Report: kca 7.1.3.1.201; | EG—_. ﬁ : M- 16%1@7 0 @ \
Title: 2-Hydroxyethylphosphonic acid (eth¢iyon nu&hlz)i&/\dsmpf@n / du@mptlon
study.
Report No.: R004445 %@ > v § § &
Document No.: M-166197-01-1 @ <) @ @ Q) @
Guideline(s): USEPA (=EPA): FIFRA, N, ‘N . Q AN @ @
Guideline deviation(s):  -- A AN g S @
GLP/GEP: yes @V\ﬁ § é}” O @y @&
S YL Yy @
< o @f@ IS &9@ @
CA 7.1.3.2 Aged sorption @ N 9
) y Q&

An assessment of aged sorption is ar@@tlo a@%her ter stu hicliss not I@mred for ethephon.
NI

<
CA 7.1.4 Mobility in soil § & o Q S
<

o

%o
CA7.14.1 Column 1@"11&@1“11%& S L2

© NG Y
CA7.14.1.1 ColumsIeaching of t@acm@%ubst@ce
Soil adsorption coe@nt Vah%s esta@lsheda@r ethe @n arov1ded in CA 7.1.3.1.1. Therefore,

column leaching stidfecs ar@n@t req
© @ S &
& ¥ & Q
CA7.14.1 Q@\Coh@m leaching @ﬁetmhtesﬁ@reakdown and reaction products

Soil adsorptlon ce. @ment VQues esta hsl’&@or HEPA are provided in CA 7.1.3.1.2. Therefore,
column leachln$udle%m @uuei é

9 @ R o
CATI4D L@met@ tudies

The p %‘ual m@blllt}@)f ethephon f&? its metabolites has been assessed by modelling which
confi dgﬁhe c@oun@&oes n@cons‘citute a risk to groundwater. Therefore a lysimeter study is

not requir
&S T
CA7.143 ielddeaching studies

The potential moBility of ethephon and its metabolites has been assessed by modelling which
confirmed that the compound does not constitute a risk to groundwater. Therefore a field leaching
study is not required.
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CA7.2 Fate and behaviour in water and sediment

The fate and behaviour of ethephon in aquatic systems has been investigated under abiotic and biotic
conditions. Studies were evaluated during the previous EU review. Two additional laboratory studies
are provided for the current EU review (an aqueous photolysis study in natural wafer, and a study on
aerobic mineralisation in surface water).

In sterile aqueous buffer solution at 25°C, ethephon was found to be stable %ydr is un& acidj
conditions but to hydrolyse rapidly to ethylene in neutral and alkali condigigns, with DTsq values 0@
73.5 days at pH 5, 2.4 days at pH 7 and 1.0 day at pH 9. The hotolytlc@%grada@n of cthephory

water has been investigated under sterile conditions in acetate%.lffer sc%kuhm&%pH 5 @d in natural
water at pH 7.5 at 25 °C. The rate of degradation of ethepl& as la@ely ‘éﬁendeqﬁn the pH of the
test systems with similar half-lives observed in non-irradiated and adlagg expetittie nts @?d it can be
concluded that photolysis does not play a significant rol&n thez@ akdofgn of @aqu i
systems. Ethylene was the only major degradation prgdict. I @hatu wa‘[erﬁD i)
evaluated, the metabolite HEPA was detected in b irrada{ ted samples and dark ntrols )
maximum of 7.4% AR. In irradiated samples it ex¢ deggw) at thestwo fjnal tlm@nts (Y

Ethephon was found to be not readily blodegk@’ole @rdin@ OECTest G@jdeh 01D.Ina
new aerobic mineralisation study (OECD 30%he fateof et on was 1nve®gated frnatural water
at pH 7.8. The degradation rate was mdep Nent once@%tlo 11ar the biotic and
sterile systems. Ethephon was very rapl degra d to ethylene th ma\o er s@uﬂcant metabolites
formed. Mineralisation was a minor r of dégradatj on

In two water / sediment systems (pP@f water phase®.9 an@ 8) et onowgﬁ rapidly degraded to
ethylene which accounted for ove#95% @he app?kd material atg¢he endwg?the study with no other
significant products formed in Water sediment s§stems, &ery ht@ ethephon transferred from the
water to the underlying sediment, wighd maxi i%% of @plled Q@phon detected in sediment.
HEPA was detected in the yyater phase of @e of the systenis.at a r@mmum of 1.4% AR.

<
Q@Qv©@\

Q O 5
o & s 8
& S
&%é%@%\
" &
S
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Figure 7.2- 1: The proposed route of degradation for ethephon in aquatic systems
o4 oM
/_/ “oH
cl 2
Et hnpmr LS N
N S
S @ ©

21 9 &
CA 721 N Ro d F%te 0 gradation in aquatic systems (chemical and
Q) ph@ochcal 1ég adat@n)
Q
CA 7.2d\1 ﬁéydro@tlc deg@hda@
S T
The hYidrol f et@ @bee@esﬂgated in sterile aqueous buffer at pH 5, 7and 9 ata

temperatuse of 25 °C (KCAG2.1.1fQ1). The study was evaluated during the previous EU review, and
the reference is »\io‘\ ided@low. 0 new information is submitted for the current EU review.

T @
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Report: KCA 7.2.1.1/01; | E; 1990; M-187629-01-1
Title: Hydrolysis of [Ethyl(U)-14C]Ethephon in Aqueous Solutions buffered at pH 5, 7 and
9
Report No.: R0O13276
Document No.: M-187629-01-1 &
Guideline(s): USEPA (=EPA): 161-1 @
Guideline deviation(s):  -- . S o &
GLP/GEP: yes S @ © 9
O @
TS F
O %
CA 7.2.1.2  Direct photochemical degradation @ @ N N
The aqueous photolysis of ethephon had been studied inéénle aqgeous @ ra §§9 o
temperature of 25 °C (KCA 7.2.1.2/01). The study wag eva 1 durln e preyyous rev1e@ woand
the reference is provided below. No new information@ sub d for@le cur@l @vlew @
o\ )
Report: KCA 7.2.1.2/01; % 18 -01ed
Title: Photodegradation oféh )-1 Eth@]on In Aqueot@@)lutlon@lffeled atpH 5
under artificial Sun N %) & S @
Report No.: R013277 % © &@ @ °\ 2
Document No.: M-187632-01- Q @ N, @ @
Guideline(s): USEPA (=ERgP161-Q° & & O ©@
Guideline deviation(s):  -- A o N @© Q) KON
GLP/GEP: ves 9 é}’ h &N
S e 8 N
S O N \@J) \Q
CA7.2.13 Indirec@otoc@m céﬁegr&@atlon@ %

An aqueous photolymb@ldy mg%tural water was cond{icted wi ethephon as required under Japanese
regulations. The st%@ was conduct fter %prev EU @vww and so it is now submitted for this
el

current EU review.Fhe st@? is su%mar 0 §

o\ O\ @Q Q @

S Q
Report: /N @Q Kcéz 1.300%; ﬁ  2005; M-249376-01-1
Title: N 14C) eth@hon A@ous p%)tolySIS in natural water
Report No.: %

Document No.:

@VI 2493\@
Guideline(s)s, JM% 13 s No. @6 (2001), 2-6-2, (2001)
Guideline d at1on§ Q N
GLP/G @) @ ©

o &s

°

Executlve?fS;lmm y § RN

U

The photolysm@ Cl- e@eph%was investigated in sterile natural water. The compound was applied
to water at a nominalfate of 1 mg/L. Test samples were continuously irradiated with light from a
xenon arc lamp, wh (2;?‘ emitted light that was filtered to give a spectral distribution close to that of
natural sunlight. The pH of the water was 7.5. Samples were maintained at 25 °C and the illumination

was continued for up to 6.5 days, equivalent to 30.8 days natural sunlight (Japan).

Duplicate samples were taken at time 0 and 157 hours. Single samples were taken at 4, 6, 24, 28, 48
and 61 hours. A set of control samples were incubated under the same conditions but kept in the dark.
Single samples were taken at 24, 48 and 168 hours for non-irradiated samples.
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Overall mean recoveries throughout the experiment were 97% and 96% for the irradiated and non-
irradiated samples, respectively.

['*C]-Ethephon was rapidly degraded to ['*C]-ethylene which formed 88 and 92% AR after ca. 7 days
incubation in irradiated and dark controls groups, respectively. Mineralization a minor route of
degradation, with ['*C]-carbon dioxide accounting for < 1% AR. HEPA was déggcted in both
irradiated samples and dark controls, at a maximum of 7.4% AR. In irradiated'samples it exceeded 5%
at the two final timepoints. A second degradate, characterized as dissolved ylen@ ed dits 9

retention time, reached a maximum of 5.4% but did not exceed 5% at a er é’ poin @
The degradation rate of ethephon observed in the non- 1rrad1at@°systerﬁ§was &ﬁ' s1m® to th& een
in the irradiated experiment. ~
P & I~ giz\\ \@g\f E
FO ° °
Test System @ o 5 S X
DTs (days) DToo (day$) o O | &
Irradiated 0.74 29 Y] (P09 @
Q) ° Z
Dark control 0.73 R 243 SN Ogg@ @ﬂb

& @“ @Q K® DS
It can be concluded that ethephon is very ra@y hydr yse(@l natural Wat ethy@e at pH 7.5 and

that photolysis would not play a mgmﬁcm{%le 116136 bre@own@wethep\y n ngural systems.
L & O L & &
L OMA FRIALSAND METHODS _ &
A.  MATERIALS & & 2 N
. S 9 R S
1. Test material: . ©© VIS C]O@epho% S
Chemical name N @ loro ethylph‘ésphos@anic acid
Specific act1v1 @ 428 MBg/mg®@ N\
9 N
Lot or batché@mb p @& BECH 16 @@
n & S
Radiochemical p @ b ST S
CA regls@' nuy;nber ‘(' @?1667@7-0 @
Appl@%on 1cl é& @@ %onit@i@
2. Water s @ “Natura] water from Reservoir Pond at Boarded Barns Farm,
y\§ é\ﬁ S @Fyﬁ Road, Ongar, Essex was used. Water was sieved
9 @

Ry th@lgh a 0.22 um Millipore filter to sterilize prior to use.
& £ & 0
©© Q" O N

< Q@@\
S

" @
&
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Characteristics of the test water

Name Reservoir Pond
Origin Boarded Barns Farm, Ongar, Essex.
Ordnance Survey reference TL 5/@47
Date of collection 3rd Nogember 2004
Dissolved Organic Carbon %.7 mgh, Q 9
Dissolved Organic Matter c @@2.58 @/L 9
Total Phosphorus N° & < O?@Q\rﬁg/L SRR\
Total Nitrogen @ I o@ mg/l%\\)j o
Nitrate é}ﬂ 3 S qf% 1.0 @é@ A
Total Hardness 2N 932.0 m@CaC@V Ny
Electrical Conductivity Q @;@J @ 48@1@ emly &
pH S | NSNS @
Residue on Evaporation o Q Ro 40.028 %@V/w < @
Suspended Solids N ) Q) @U C&VO.OQQI 1 W/v@
Dissolved Oxygen At collection oD < @Q 94\@%aturaté@
After sterilisation and g}&eratior@ @(/ @@ R 9% Sa&y}%&ed
X 5 &0 e
B.  STUDY DESIGN AND METHORS” =~ © § ,©
In-life dates & &y NN
Study initiation dae. SR LS R
udy initiation date: " 9é®verrb%? 004, % @Q
Study completion date: Q Q9 Ma@ 05 o S INS
_ &L § =)
Experimental start date; @10 Nmmbel@oo4 @ N
- S S @
Experimental complegtion date: Z@Mard@@% Q @@
S
ARG
Expenmentg{!gemgn%\ . O &
Parameter @V © @ @ “Pescription
Nature of light sogf@e " @ @)\ Xenon lamp
Emission Wavegﬁg?h sp;ré%m S A@§ 1 290-800 nm
Measured li@ﬁtensi@ioo - 800 nm)f;@ m@ 327 W/m?
Light intensfty't 30400 nm)  ©° 11.25% x 327 W/m® =36.8 W/m’
Filters u@) @ & © UV filter
Relati@hip to@atural @\l/ight & f[\\ Similar spectral distribution
Duration oﬁg}é test @g o 157 hours (30 days sunlight equivalent)
Test system @ (%\9 Sterile natural water (sterilized by filtration), pH 7.5
Test concentrati@mg/%) v 0.87 mg/L in dark controls
& 1.0 mg/L in irradiated samples
Control conditions @ Darkness
Number of Irradiated Duplicate at 0 and 157 h, single at other timepoints
replicates Darkness Duplicate at 0, single at other timepoints
Test apparatus Irradiated Glass photolysis vessels of capacity 60mL, quartz lids
for irradiated vessels.
Darkness Glass calibrated tubes
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Parameter

Description

Traps for CO, & organic volatiles

Four pyridinium hydrogen bromide perbromide traps
(PHBPB, for ethylene) and a 2M sodium hydroxide
trap (2M KOH, for carbon dioxide)

Preparation of test | Volume per vessel 50 mL @L@
medium Method of sterilisation Filtration RS o <
Test material Identity of solvent Acetonitrile co-solvent &@2% VLV@ © @“@
application Volume of application solution 100 puL @Nﬁ Q Ko
Application method Positive d@lacemé&t Gil&ﬁipett@ N
Indication of test material adsorbing to walls of test No & ° v ~
apparatus ¢ é}a o § Q&\K\ v @3&9
Experimental Temperature (°C) 2%@ R @ ﬁr\@ (($ Q&ﬁ
conditions Continuous irradiation ¥ @;@ @ @’ O &
Q \\ N - @ @@

Sampling %, § é\ﬁ @% @7@ &

A & S
Parameter @ D%crip@% @ @ 7
Sampling intervals | Irradiated & (§ 0,4, @7(?721, 28@ 61 a&o&%f) 57 h(@s

Darkness @ 0, 24, 48 and 468 hg)gﬁs (é@
Sampling procedures @) Q @mplete@mple&@move/g@? each timepoint
Collection of CO; and volatile organich w;\ 5 %omp K)trap &@%m reQé\j\j/ed at each timepoint.
. <O Additional trap changés¢arried out at 24, 48, 72 and
A N | 96 hdurs aftérdreatmpent.
Sample storage before analysis*\, @V ~ °]{1}\ﬂc pré&fles wei@fgtained immediately.
Verification of sterility & ((\& @ Sterility\/as c@med at each timepoint.
SENO I RO i

Description of analytical proc%dure& %y @@ N

At each sampling t@e, th
The metabolic p,

ile vya@letem@éd byHPLC
HEPA was confirmed.in‘selectedsam

e@thoun <@radi %Vityﬁ@%rate

7
d volatile traps was quantified by LSC.

radiodetector. The identity of ethephon and

by LC-MS. @

The half-liv@Dngff [“Té%thep@n@ in ir@ia‘cedﬁs?nples and dark controls were determined using

a single first ordein(SFO) kinetic @odel. Q\
N
& & &
The total r Verie@d di@{ibutio
O O

5N
SUL'I@AND DISCUSSION

radi«@ivity are shown in detail in Table 7.2.1- 1 to Table

7.2.1-2. @) N
M © @ v fgo\?
ass nce
X @) D)
Total radi@ity S S Sum\o%%ctivity in the water phase, and that trapped in volatile traps as '4C-

ethsfiehe in the PHBPB traps and as *CO; in the 2M KOH traps.

(@)

Recovery at 0 I@ ’

Bange 98.6 to 102.3% AR - Average 100.4% AR

Overall recovery (all %
samples) (§

Irradiated: Range 90.0 to 102.4% AR - Average 96.9% AR
Dark control: Range 90.1 to 102.3% AR - Average 96.0% AR
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Volatilisation

Ethephon rapidly degraded to form ['“C]-ethylene in both irradiated samples and dark controls (87.6 and 92.2%
AR). Only small amounts of '*CO, were formed.

14CO; evolved at end of test Irradiated Water 0.28% AR &

Dark Control Not stated, Qggligible
14C-Ethylene evolved at end of | Irradiated Water 87.6% AR (% (ﬂ& &
test Dark Control 92.2%@ R @

. IO
é&\\é\%

v
[**C]-Ethephon was rapidly degraded to ['*C]-ethylene v@&h fored 88%1% 92%\(@ aftépca. 7 days

incubation in irradiated and dark controls groups, res ly %lneral@é‘uon@ n@r rm@bf

Transformation of Parent Material

degradation, with ['*C]-carbon dioxide accounting fo@i 1% AR, @ @ @)

Minor amounts of HEPA were detected in both 1r1‘@1ated§§§nples§nd dark%ontr @(ma isim 5.2%
and 7.4%, respectively). In irradiated water samples H exceeded 5%:at the §1 twa epoints
and thus has been included in aquatic risk as entgyThe m@ximurfilevel @ observed in
the dark control samples (7.4% after 24 h ut the met ite did not ex@%d 5% av'two
consecutive timepoints. A second degra ége chayagterizegas dissolved ethylene Kdsed on its retention

time, reached a maximum of 5.4% afte ours but did fipt exce@ S‘V@ny 0@ timepoint.
The results are presented in Table 7 @@ 3to @ le %7%@91 4, @ @
DTy of ethephon in natural watey % S @ @

The degradation of ethephon ob%rve(@ co gf)experiscnt v@? very similar to that seen in
the irradiated experiment. SEQ DTso@glues fegethephgn in stepile na‘ﬁ@a water at pH 7.5 were 0.74
days under irradiated con s in dark contrdls. Theresults are presented in Table
7.2.1- 5. The decline of phogjsen&' the@fudy v&@ duei& drolysis with the degradation rate

°

independent of the light €onditfans. @ @
Table 7.2.1- 1: &trlb&wn a eco of [@-eth@on in irradiated natural water
Incubation @Reph&@ Day§ Q\y o of applied radioactivity
time (hours% 8o, | Sunlight* thase Ethylene Total Recovery
QA Q] © | @ “9%.62 - 98.62
0 S Be | @ 0@ | & 10225 i 102.25
o Mém O N Y 0044 : 100.44
TN &5 8 89.13 7.04 96.17
6 V| A | OLIs 79.34 10.67 90.01
24 © A, N 4745 45.55 50.83 96.38
®w 9@ @ 4 s 39.87 62.53 102.40
48 o YA O] 0945 20.59 74.74 95.33
61 S AD 12.04 12.26 87.45 99.71
\ A ‘o 6.72 91.30 98.02
157 B 31.0 6.76 83.87 90.63
"OMean 6.74 87.59 94.32

* 1 day in the suntest = 4.74 sunlight equivalent days, Japan
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Table 7.2.1-2:  Distribution and recovery of ['“C]-ethephon in dark controls

Incubation Replicate Days % of applied radioactivity
time (hours) Water phase Ethylene Total Recovery
A 98.62 - 9 98.62
0 B 0 102.25 - g . 10225
Mean 100.44 SO e
24 A 1 44.38 A990 5 90.07 Y
48 A 2 2042 so| 740l | & D 954y
168 A 7 589 @ | o 92068 o7 9805
. C gg% \@ N @\«@: Q@ v
Table 7.2.1-3:  Composition of radioactivity in }(E\z{a 1atatura@'ate@ ® @@
Incubation Replicate & % oiﬁplietg\%ioac{'&lyty ~ @5/
time (hours) Water phase | = E@phon w;\ HEPA @ known
T ®§ &_RRT 0.23
A 98.62 &Y | Q96780 ﬁ A 1.84
0 B 10275 o e o @ 0.77
Mean e P 993 @] U7 9 131
4 A &3 O 833750 [0V 03y 5.38
6 A O1934 7 | w7 7500 10 082 3.98
24 A G 4585 40.03 &« | 5208 3.43
28 A 087 A B2 R g, 212 4.49
48 A S @059\ | 16259 [N 285 1.49
61 AL | & 2 | 663 5.03 0.60
A O 68 P 01 O 3.65 -
157 ~B 676 X | O - 50 6.76 -
Mean & NG 74@ O LS 5.20 -
K Q 6@’ Q o
Table 7.2.1-%@\ C@wposk%m of ré’%ac& vity in dark controls
Incubation ké)phcate . % of applied radioactivity
time (hours) & @ @Wat&%ase Q] Ethephon HEPA Unknown
Q) & RRT 0.35 RRT 0.23
S CON o &98.9@ 96.78 - 1.84
0 O B O |0 10235 101.48 - 0.77
@ ~ Man 16044 99.13 - 1.31
XN P SR g om3s 35.10 7.44 1.84
48 %, A [N 2142 18.89 1.02 1.51
168 ) AQ 5.89 - 5.89 -

Table 7.2.1- 5: cf§mmary of DTs values for ['*C]-ethephon in natural water systems

SFO
Test System
DTso (days) DTyo (days) r’
Irradiated 0.74 2.47 0.999
Dark control 0.73 2.43 0.998
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Conclusions

The rate of photodegradation of ['*C]-ethephon was investigated in sterile natural water at pH 7.5. The
compound was applied to water at nominal rate of 1 mg/L. Test samples were continuously irradiated
at 25 °C for up to 6.5 days. Control samples were incubated under similar condi@ﬁns in the dark.

['*C]-Ethephon was rapidly degraded to ethylene which formed 88 and 92% &@after ca. 7 days

incubation in irradiated and dark controls groups, respectively. HEPA was ectedboth i diate@%
samples and dark controls, at a maximum of 7.4% AR. In irradiated samp}e¥’it exgee ed 5% at the@yvo
@

final timepoints. @ &% é&

o Q\
The degradation of ethephon observed in the non-irradiated @em a?idepﬁ&al to tHab seen fivthe
irradiated experiment, with DTso values of 0.73 and 0.74 days. It c&e c ?}uded«@t eth@on is

very rapidly hydrolysed in natural water systems to ethy, at pH 7.5 afd that @tolys@oul%@t
play a significant role in the breakdown of ethephon im\nﬂatura]@@stems.@? @ © Q

Q @ €
Q A S @

CA 7.2.2 Route and rate of biologic&@egra@tion@‘aqu@c sys@s @&

CA 7.2.2.1 "Ready biodegradabillt;f@b R Q@ (& g

. - N & O @ .
The ready biodegradability of ethephon been@hiidied @@a closkd bottldgest accétding to OECD

301 D (KCA 7.2.2.1/01). This study w@ aluated duriﬁé the p\rgiou revigw, and the reference
is provided below. No new informati¢wis submitted féy the ctrent %Lrevie@@
¢ % @ © o,

SN >
. O AN
Report: KCA 7.23.1/0 ; 20@%%-2125-01-@
Title:

n the "@ady biddegraddbyity" pf@hcphm
A N

Report No.: D 56
Dolcumcm No.: 1256@—1 VCQ & @ \%
Guideline(s): *CD:Q D 9 @
Guideline dcviution(s)©©—— @ é% Q® @
GLP/GEP: S e & @ $ §
oy
RN AN

D Ro @) @
CA 7.2.2.2@ Ae@%ﬁic n@rali@og i@urfa@@ water

An assessment oi%robiegﬁninera@ation @urfa water is new study requirement under Regulation
1107/2009. Arraerobic finerafization y (OE€D 309) was performed for the current EU review
(KCA 7.2.2{@1). This new study i arived below.

SIS S

O S
S O, N
Repo@ @ CA 7@.2.2/0&; 2015; M-532463-01-1
Title: S N [U%@C]etbe@on - Aerobic mineralisation and metabolism in surface water - Final
N TEPO
Report No.: % 20
Document No.: M-532463-01-1
Guideline(s): %OECD Guideline for Testing of Chemicals, No 309

703 Aerobic Mineralisation in Surface Water, Apr. 13, 2004
Guideline deviation(s):  not specified
GLP/GEP: yes
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Executive Summary

The extent of mineralisation and the rate and route of degradation of ['*C]-ethephon was investigated
in Kellmetschweiher natural water at pH 7.8. The compound was applied to the water at nominal rates
of 10 and 100 pg/L (low and high concentrations respectively). The higher appligation rate was also
applied to a sterilised test system. The systems were incubated under aerobic c@hditions and
maintained at 20 °C for 5 days. For each system, duplicate samples were take#bat 1&6, 12,&4, 72
and 120 hours for analysis. Q\ @ O %)

v
Separate test systems were treated with ['*C]-sodium benzoate at 100 pgZ. Tohef@ompoa%gl Wa§$ﬁ
completely degraded within 120 hours, indicating a viable mi@“bial p%pulat&%was @ent in the
water. @ TN v S

The mean overall mass balance values for the low and hjgWtest eqncentréitions wete 96.7%9AR (low

concentration) and 93.4% AR (high concentration) Wi&Qﬂrange 93.6 1¥¥99.8 8% A d 87
98.3 % AR respectively. The mass balance value fo fhe sterifised i&@oa‘cion@oup was 96.084/AR.

['*C]-Ethephon was very rapidly degraded to [14C]thle§§\,whiéisgreached 5 t0, 86% A]i@ter 5
days. No other metabolite exceeded 3% AR. M@eralis&@‘l Waéfmino@%ute egradation, with
[**C]-carbon dioxide accounting for < 2% A Q @ N @ @

The degradation rates (DegTso) of ethephotiswere e&gtimatng KE %ﬁ@sion 0) software by
fitting SFO kinetics to the data. The de tion fate wa dep nt of\c centggfion and very

similar in the biotic and sterile system§ he rg@lts ag summg\ﬁ'@ed lge“t@v: @Q
@)

Test concentration v f,© m@ SFOY

System dpg/L) é}a lgéTso (hours) { DegTdx(hours) Chi2
Kellmetschweiher : Oﬁ@ % %f? i Q0! 182
& 1600 C 9.0, 9 . NV 630 3.59
natural water &

& swile (O | & 235 <" 781 2.11

@ & @

@ S, 9 A
S I. % @AK@Q\ID @:THODS
@%
A.  MATERIALS ©° @ U
i S N

©) [T{-%] hon

1. Test l@eriag&
. 2% hloroéthylphosphosphonic acid

Chem@al nae O 2z

Specific aQﬁvityég Q@ &@.28 %Bq/mg
p

Lot or E;fch gnbem §f K@H 9785 / CFQ 13687
Radioghemica 98% HPLC
adioe e 0

A O
CA\registry nu@ber: © @\916672-87-0
pl@on gﬂicle :@§ ©\ Acetonitrile

2. Water S §\ Natural water from the “Kellmetschweiher” pond located

69 near the town of Schifferstadt was used. Water was sieved

§ % oy through a 0.1 mm mesh prior to use.

&
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Characteristics of the test water
Name Pond
Kellmetschweiher
Origin Near thedgwn of
Schif@stadt
Rhm@la@ftd—Pal%mte &
@erma Q) ©
Geographical coordinates: @‘!' 1’@8”N %@
o« 8°19288947EL )
Date of collection @V a ARN% 2%@ °
Weather conditions Ca © (f% Sutgl@ @%ﬁ
Water temperature @ Qy 1635C @J %
pH at sampling site @\9 @i@ﬁ @ @}.}?)7 @ &
RedOx-potential [mV] é N Q04 my (07;)&
Oxygen content and saturation [mg/L] [%] NO) L, 1921 mg//@ 106%@
Hardness °dH @ ®© @}g gﬁ\\j’)gdHilé% mm@]
Total Nitrogen (TNb) o D . fQ @%h 0x O
Total Phosphorus [mg/L] K © @ I | x<00%
Total Ammonium [mg/L] @ & S i ) O@
Total Nitrate [mg/L] @)@ L O 9 ((%Q N 9.5%
Dissolved Orthophosphate fmg/L] s, °\\\ﬁ @) @) ‘N<0.03%
Total Organic Carbon (TQC/S [mg\\/ﬁ]ﬁ & & D -~ 10.5
Dissolved Organic Cagbon (D(P@[mg&@ N @ @&@ 10.5
Biochemical Oxygﬁé;@eman@after 2 days (BODS) [mgA.] INS <3*
Chemical OxygedDemand fCODmg/L] ©° @ R 33.9
Total Nitrite [@g\}i] S @ @G@ @} <0.01*
* Limit of q@lﬁcatlon @ & Q &
S @ S
. Q@ O
B. STU@S DE@\I ND E Di @
In-life dates @
Study initiation éate- & @9 A @2015©
Study cornp,le%n da% 2 3§@ly 2085
Experlmen§ star@e rQ@OIS
Expetal cogpletl@ date: 23 @e 2015
@ 9 N A
TE& E o o
% NN
S &

@

® a

@
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Experimental design
Parameter Description
Duration of test 5 days
Concentration in test | 100 pg/L dose level 121.4-123.1 pg/L @@
system 10 pg/L dose level 7.20 - 7.30 pg/L . S o &
Sterile controls 131.03 - 131.65 pg/L N2 S
; SN NS o
[4C]-Sodium benzoate 101.47 pg/L @ @ N &

Number of replications

Duplicate test /Os@%m for dach d%?level.@ R

Test apparatus

<

1 L glass flasks (inte@l dia@%r 10 Q@ surfagg area 78.5
cm? G N ' D 9

@y oy <> AN RS
Volume of natural water per vessel 400 mly Q @ Q) @@
Test material Identity of solvent Acthljtrileo © 4 &@ e @V
application Volume of application 10§\\)§1L o0 [ dose lgvel @w @@
solution Q2 pL 1y pg/kg dose leé %ox &
@? 11 pECor ste;\'%@contr(%is, N @@
Application method "~ [ Pipette f@% N @ P
Traps for CO, and organic volatiles % [IQQ]'Eth%I%%n: F@ thr %app'@ﬁ system with series
Q %,f volatiletrapssy_x 2N , 5 XPyridinium
©© @ hydrobgpmide $etbromide in gl@ acetic acid (PHBPB),1
S | x 3%sodiu osul solth (Na2S»03)
& @%ﬁ [14C-Sodiunt benzdate: Static System with soda lime trap
Is there any indication of the test miterial SO é&o 9 Q @
absorbing to the walls of the tes@ppara?@@ N © &
Experimental Tem}@mre [(\& C» | 202C, Range§1.3 - &2 °C
conditions Li@ng @ X [@]—Et%on: ]{’Fﬁus@ light conditions as test conducted in
< S g @fume h@ (dug @ Safety reasons)
§© @ @Q [“@A—@diu zoate: Dark
& .0 SRS
N \y;\ % @Q Q @
L O &K O N K
NS oD T
BN
N Lo O é&
SN ES
@ @ o
N 9 Q
@ @ K <
Q © O 5
D O e Y @
§ @ 9 N
& N @ , O
% < RN
| § &
v
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Sampling
Parameter Description
Sampling intervals | [4C]-Ethephon: Low Duplicate aliquots collected at 1, 3, 6, 12, 24 and 72 hours.
by treatment and high concentrations | At 120 hours the remaining water san@es collected.
All PHBPB traps sampled when al&{‘ts removed for
analysis. N
At 120 hours PHBPB, NaOH @Nazsz@ traps t@en (7@
['“C]-Ethephon: Duplicate aliquots collected@\f% 6404 and El%hou %
Sterilised At 120 hours the@fhammﬁ&wate s§mp1es @ected&g
All PHBPB tra@samp@ whem@quots %ernoved’ fQr
analysis.
At 120 hor@@%HBgm Nao%d Nai§0s tra@ken%
['*C]-Sodium benzoate Duplicaé\\s‘amp]ﬂe@’olleqﬁd at 1, 5@24, @1 g@}ours
Blank controls Wat@%‘quality’measure%nts at 6hand 128 hours. (07;)@
Sampling procedures Aliquots wérp remm@} at eadh sampling time @he amount

adio ity was<juan f@ by LSE. A @s%liquot was
u

alysed\8y HPEC or HPL —MS/@S. Sub ots were
| acidified with L agid (pHMl@

Quantification of radioactivity in trapping @ Ls¢ &@ @ N 9)

solutions
<@ \\) S O X .0

¢ © Y
Description of analytical proce@res é}’ > ©

" Sty malrpih
At each sampling time, the amount of ggdioact{@ity 1nma er and 1a‘%%@aps was quantified by LSC.
The metabolic profile in th@gh dogand sterile coritrol groups wag determined by HPLC with
radiodetector. In the low d&se gré leve@f eth@hon were detels%med by HPLC-MS/MS.

The amount of sodlun‘@Ei zoatgremalmn at eac t measured by HPLC. At the final
timepoint ['*C]-carb ioxide bou sod@me tr; was rated by addition of 6M HCI and then
trapped in sc1nt111at®n coc@aﬁl pr1 ica

A mass balance for ea%@st sy Wa@lcula t summatlon of radioactivity remaining in the
water, in ali of T prgflously ove\for sa “'Q‘ Hng and in volatiles traps.

The half-lives (De@@o) of [@] eth@‘lono{@n the PLC or HPLC-MS/MS analysis) were
determined usrn&}SFO kipetic nidel usfag the Software CAKE version 2.0.
S SASE Sk Gl )
T s S
& § Q& IL. O RES\@TS AND DISCUSSION

The totakxecovefiés an 1str1but@n of g@aoactwﬁy from each water system are shown in detail in
Tablegh2.2- ]@) Tabl 2.2- i NS

@ ©

IS

O
d >
&
(g
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Mass Balance

Total radioactivity Sum of activity in the water phase, in aliquots of water removed for sampling and that
trapped in volatile traps as '“C-ethylene in the PHBPB traps, as '“CO> in the 2N
NaOH traps and trace amounts of radioactivity in the Nazszo@t);aps.

Mean Recovery at 0 Natural Water (100 pg/L) 98.0% AR N @

DAT Natural Water (10 pg/L) 98.1% AR ~N A\ (\\& o
Sterile Natural Water (100 pg/L) 98.9% AR O %, @

Overall recovery (all Natural Water (100 pg/L) Mean 93.4%)%7&& R@@éje 87.4§B§98.3 AR

samples) Natural Water (10 pg/L) @éan 9%6:8% A&}“ange &}g to 99%8%6 o AR
Sterile Natural Water (100 pg/L) 5" Mean©8.0% AR, Range91.7 t¢9.3 % AR

%@%@7@©©Q§’

Radioactive Residues S <) @ @ © @
T O 8 d @
Volatile Degradation Products @ w\g\ & S @

ed
Ethephon rapidly degraded to form [14C]-ethylene§7 4% @%} in al@%@t sy%r%. Q%y%maléé@)unts of *CO;
Q

were formed.

<

CO; evolved at end of | Natural Water (108ug/L) & @gl .3%@ %, @
test Natural Water (@g/L}(\\ S ISEWAR N (&V‘/))
Sterilised Nagirdl Waté@(100 pérL) | 89% AR O
14C-Ethylene evolved at | Natural Water (10%}&) o (5’/4.5%@?( KN
end of test NaturatWater (164/L) o ¢, | 85.8% AR
Sterﬂ&sed Nat)@ Wa{t\e@l 00 pgil) &O% AEQRQJ)

Transformation of Pa§ Ma@%l 1nWater @ase @ &\

In all groups ['*C]- etéﬁhon was rapjd @] et \v@’ ne which formed 74, 86 and 80% AR
after 5 days 1ncuba‘®n in °10W, \\ rile o@s respectively. An unidentified

degradation product was @bserv, m of 2@% AR after 24 hours in the high dose
group and at 30% A after 72 e sterll Mineralisation was a minor route of

degradationg¥th ["“CJrearb leX dSaccounting fo 2% AR.
LGy iggine L o206
The results are pregented in Table@z 2.2- 4@@ TabCK7 2.2-6.

Degradatlon 4C] 1un$1§9 Z0

[“C]- Sod1 Komple g@d within 120 hours indicating a viable microbial
population as es@plished) N

DegTsq %ethep%)n 1n@atural water @tems

The si ﬁ@t-ord .@ jalugs @1ged from 19 to 23.5 hours. The results are presented in Table
7.2.2-7. Tﬁe degr datlong\g wa@ependent of concentration and very similar in the biotic and

sterile groups. g
&
(g
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Table 7.2.2-1:  Distribution and recovery of ['*C]-ethephon in natural water (High dose

100 ng/L)
Incubation Replicate % of applied radioactivity
time (hours) Water Water PHBPB | 2NNaOH | 52:5:0; Total
phase aliquots traps A traps traps
removed * o RS
1 A 95.88 2.05 0.36 N EN2EEY
B 95.97 1.51 0.19 @ | - S 9166
Mean 95.92 178 027 O S Y @ | «9797
3 A 88.60 3.62 2007 | S- O Ay f N 9408
B 89.38 3.05 444 NN
Mean 88.99 3.33 w310 oF -7 ) - O] &8
) @ S
6 A 7771 506 o11gsO | @ O K462
B 78.20 451 R ol s - S 0 we
S
Mean 77.95 4795 | BB Y © | @ - & %“e
12 A 62.87 635 | 3.65:9 & 2| 9287
B 63.28 S99 4 258 | - Y 94.65
Mean 63.07 | 607 w82 [ o | D- 93.76
Y \Y)
24 A 4116 O 709V | L4412 &Y oY g - 92.97
B 2090 8 w0 454407 | AN - 93.44
Mean 41.% | 10 4508 &7 -8 - 93.21
= )
72 A 1084 B 7.808 | (J053 N &) 0.32 89.50
B Anss Q7 ~67.779] LS 1.02 87.43
Mean 407 10.8¢) | (81 69.15° | =\ - 0.67 88.47
120 A O] 580 800 | 7591 4 128 0.32 91.32
B~? | 577 & 19 | A33.03x9 136 1.02 89.17
SN 7448 132 0.67 90.25

A Cumulagiye total © “Ohot sampled &7 N
saye oS @gioagld Q
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Table 7.2.2-2:  Distribution and recovery of ['“C]-ethephon in natural water (Low dose

10 ng/L)
Incubation Replicate % of applied radioactivity
time (hours) Water Water PHBPB | 2NNaOH | Bm:S:0s Total
phase aliquots traps 4 traps traps
removed * o RS
1 A 95.48 1.47 0.65 - ] @7 O 9reh
B 96.40 1.48 0.65 @ | - 4 %2
Mean 95.94 1.48 065 O S Y - | «9807
@ B
3 A 88.60 2.86 4867 | - o Y 4 Y9631
B 88.65 2.92 599 o - D 9675
Mean 88.62 2.89 502 oF -7 o) - O] @5
) @ ©
6 A 78.54 422 [ neGO | @ U L9535
B 77.47 428 R Ing0 | - S D 9355
St
Mean 78.01 4250, | B2 Y © | @ - & 9445
12 A 62.43 5460 | 05.66,0 & P | 93ss
¢ Y
B 61.90 S5 4 98 | & - Y o 97.10
Mean 6216 | 348 o w8 [ - | . D- 95.33
24 A 462 O 645% | 04726 A oY @) - 95.33
B 4101 ¥ 550 498007 [ AN - 97.39
Mean 413 | cp4s 4857 & - - 96.36
% )
72 A 1927 R 7128 | «JF27 N &), - 99.66
B AB17. @ 7he ['T888D | L N - 99.21
Mean 071622 | (D14 7608 | =\ - - 99.44
120 A O] 39 744 | 8385 4> 094 0.00 95.56
Ba? | 367 & 713 | A8711609 136 0.19 99.75
SN 85.560° 115 0.10 97.66

A Cumulagiye total © “Ohot sampled &7 N
saye oS @gioagld Q
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Table 7.2.2-3:  Distribution and recovery of ['“C]-ethephon in natural water (High dose

100 pg/L sterile)
Incubation Replicate % of applied radioactivity
time (hours) Water Water PHBPB | 2NNaOH | ®p:5:0s Total
phase aliquots traps 4 traps traps
removed * o RS
1 A 96.55 1.56 0.45 -] VO O sy
B 97.03 1.54 0.74 @ | - 4 w31
Mean 96.79 1.55 059 O S5 Y o | «98%4
3 A 89.79 3.12 3959 | & O Ay > 96.86
B 90.68 3.13 TN YN EY Y
Mean 90.24 3.12 w418 of -7 ) - ©| 954
6 A 79.81 456 [ 12030 | @& O Y T &40
B 80.35 463 R 1286 | - S 10 974
Mean 80.08 4590, | B9 Y © | @ - & 9677
24 A 46.37 53 €20.67,9 & 2| 9237
B 48.48 B3 4 a9 | - 9 96.70
Mean 4742 | 383 ] 4D @ o | D- 94.54
72 A 1513 OF 6128 | 7049 & - g - 91.74
B 1701 9 800 o 708007 | AN P 95.81
Mean 1660 | 706 7065 & - S - 93.78
120 A 325 Y637 | 8053 N 149 0.00 92.25
B A931 Q8 7840 9| |, 065 0.01 96.66
Mean 40 628 | (@53 79.96° | =\0.87 0.00 94.46
A Cumulative totady, @ not sandpled Y @@ &
<G 8 % Q @
SRR SR I
Yo & o9
R
0\ 37;9\ % @Q Q @
N &
SIECRCR R
AN
v e @ e
LS
L9 @ §f o
N 9
& A O
Q © O N
D C e Y &
' LN
& & ¢ .0
N
Q
N @
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Table 7.2.2- 4:  Characterisation of radioactive residues in natural water (High dose 100 pg/L)

Incubation | Replicate % of applied radioactivity
time (hours) Water phase Ethephon Unknown Total
RT 6.8-7.5 ¢
1 A 95.88 95.88 R 95.88
B 95.97 95.97 SN AN 8897 o
Mean 95.92 95.92 %, 95.92 @~
3 A 88.6 88.60 RARGERREY
B 89.38 8938 o .~ - O gisg
Mean 88.99 88.99 % QO & @ *88.99
6 A 77.71 7179 » S| &1
B B O oS [
Mean 77.95 NEENE YN
12 A 62.87 %6280 N - ] @6
B 63.28 & 63 9 (O U] 6328
Mean 6307 ., 6397 Q O U 6307
24 A arle & o¥ee” | w4 @ 41.16
B 4090 &) | o 38.0% O 8l & 40.90
Mean 4.9 ©° 38me O] S 2189 41.04
72 A 10.84 1084 ¢y | © = 10.84
B 1084 O 108 Y 10.84
Mean 10840 O o4 . [T - 10.84
120 A Q7 5807 580 o | - 5.80
B & & I Ssng RE 5.77
Mean. 579 5 o - 5.79
- = not detectéd @ QS Q )
Csp LSS
5 O S 9
SRR
EFes o o
O\ \
2o @ (NN
N S
& @ o
O\ @ @
<A .
Q © O N
D 9 e &
' LN
@@ S @ . ©
b8 NN
S &
L
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Table 7.2.2- 5: Characterisation of radioactive residues in natural water (High dose 100 pg/L
sterile)
Incubation | Replicate % of applied radioactivity
time (hours) Water phase Ethephon Unknown & Total
RT 6.8-7,50
1 A 96.55 96.55 - -~ 9655
B 97.03 97.03 N 97.03 @
Mean 96.79 96.79 O W =) 9618y
3 A 89.79 89.79 O -, O 8539
B 90.68 9068, | w B 290.68
Mean 90.24 90.24° A | edog e
6 A 79.81 7981 @ - O [0 7198
B 80.35 9035 7 | A7 - 035
Mean 80.08 SRo0gy IS - & @008
12 A 46.37 & 463 G OL W] 4637
B 48.48 D) 4848 o - O |7 4848
Mean 742 Y W2 & <7 ¢ 47.42
72 A 1513 5) 11.6% O (346 2 15.13
B 17010” | 1853 O] 5,248 @ 17.01
Mean 1607 N .wBa0 e | o 2977 16.07
120 A W25 O], 328 S 3.25
B 931y |©  9al” - 9.31
Mean | & 6289 I~  ®28 o 7| ¢ - 6.28
- = not detected &‘9 QJQ V\J & @ \ﬁ
NV g 9 £
P e s &
P - @ & K
S S $
0\@ ‘27;9\ @Q Q @
S & & o <
O\ \
2o @ (NN
I SIS SR
. © @@ L §
o & A O
Q Q O N
S O 4 © &
" N
& & @ .0
% < RN
S
\ v




8 Page 70 of 81
BA\E’ER 2017-07-24
R

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

Table 7.2.2- 6:  Determination of ethephon in natural water (Low dose 10 png/L)

Incubation time Replicate Water phase
(hours) Ethephon (pg/L)
1 A 514 ©
B 512 .
Mean P o |& o
3 A RIS &
B NN NSRS
Mean @ 49 ~ °\%
6 A ¢ O (380 C 5

12 & S . M N @

24 P A N w

Q’ ean 7 Q280K
D @)
7o ol P A7 ol ]
o L& ® O 1,9 nys
N ST aMean &0 Q 1.91
120 P A ol 7026
& cn B S S 026
@ Q X @ean @ N 026
N &
©© & @
Table 7.2.2-7:  Summ @%of \- 50 Z@es fo&QC] @ephon in natural water systems
Svsti N Tesnce ion Q e SFO
yst %, ”
@ S w (g DegTé(hours) | DegTo (hours) Chi
A, O to ..U T2 70.1 4.82
Kellmetschwether
natural water & [\@IOO & © fr% 19.0 63.0 3.59
e @ Sterijg) 235 78.1 2.11

S f s &

OO P m concLusions
The e%ﬁ%lt of neral d the m&e@;nd route of degradation of ['*C]-ethephon was investigated
in Kel ets@velhe@tur %léﬁ] ter at@H 7.8. The compound was applied to the water at nominal rates
of 10 and 160 ug/ (low an 1gh§}spectlvely) The 100 pg/L rate was also applied to sterilised
natural water. THe Systefos we%ncubated under aerobic conditions and maintained at 20 °C for
5 days.

Mean mass balancgﬁ)m each incubation group were quantitative, ranging from 93 to 97%.

['*C]-ethephon was very rapidly degraded to ['“C]-ethylene, which reached 75 to 86% AR after 5
days. No other metabolite exceeded 3% AR. Mineralisation was a minor route of degradation, with
[**C]-carbon dioxide accounting for < 2% AR.

DegTs values for ethephon in natural water ranged from 19 to 23.5 hours. The degradation rate was
independent of concentration and very similar in the biotic and sterile systems.
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CA 7.2.2.3 Water/sediment study

The degradation and fate of ethephon had been investigated in two aerobic water sediment systems
under laboratory conditions (KCA 7.2.2.3/01). This study was evaluated during the previous EU
review, and the reference is provided below. No new studies are submitted for the current EU review.
The need to investigate acidic water/sediment systems is discussed (KCA 7.2.268/03).

\ S &
Report: kca 7.2.2.301; | G %19901& -1
Title: Degmdation and retention in two wutel/s%ment S}Qt ms (%& Ethe&u
Report No.: C010433 @ N
Document No.: M- 199017 01-1 < S \
Guideline(s): Dutch Guidelines for the Submissionof App&@wnsg&%eg%@m oi@@estludes

Part G Section 2.1.(1). March 1995 @

and EU Council Directive 91/41&ECC @mn d by (oﬁssloﬁmu
&P gl "% @

95/36/ECC of July 1995, Sectiqn <

°

US EPA OPPTS 835.4300 \ \
Guideline deviation(s):  not specified %, § é}g é @7@ &
GLP/GEP: yes K Q @ Y @
O Q > @

4

O\ @ @
The experimental data generated in the @Ve Wat@ sed@ent St& havmow @@ re-evaluated
according to FOCUS kinetics guidan Cb@ 2.3 %2) for @cun;eﬁ%U rgyiew. This re-
evaluation is summarised below. @ o N Q @\ @)
> O O s
L) S
@) % SN

S A
Report: KCA,2.2.3/ _ 2016, M-534853-01-1
Title: Et on (ELP) - tic evaluation ofidegradafion and dissipation behaviour in

\@ se ents@n ding OoC etics
Report No.: BnSa-1 -@4 @ @F [QQ

Document No.: GM-5348 -01-& @
Guideline(s): ©©> “Generic G i@hce f stlm Pers ce and Degradation Kinetics from
I‘E§onm Fat dies Q1 estlc@s in EU Registration”. Report of the FOCUS
. 9 W ork on D@radatl@Kmet s. EC Document Reference: None, version 1.1,
@\ *2014; “Guida ocyment on@natmg Persistence and Degradation Kinetics from
& ©© EnvisgnmentghFate S%es onxPesticides in EU Registration”. Report of the FOCUS
o\ Wor Gro on Degsadation Kinetics. EC Document Reference Sanco/10058/2005

§rfs1on 006
Guideline deV1%ﬁ@<§fl(s) ap% le
GLP/GEP: o @ §
§ é ©© w;\
Execu i\A Summary @ @’

The aitn of this stud@as @aluate@/ater sediment degradation data for ethephon to derive DTs
values acc%dmg FOCYS kinetids guldance The degradation and dissipation behaviour of ethephon
in the aquatic ¢ nm@ had been investigated in two aerobic water sediment systems, Manningtree
and Ongar, Whlh werg incubated under laboratory conditions at 20 °C in the dark [KCA 7.2.2.3/01,
- o ZOO@her than ethylene, no major metabolites were detected in either system. The
metabolite HEPA wds detected at a maximum of 1.4% in the water phase of the Ongar system.

Following FOCUS recommendations, level P-I degradation half-lives for the total system and level P-1
dissipation half-lives for the water and sediment phases were determined. SFO fits were statistically
significant and provided good visual fits to the data.
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Additionally a level P-II two-compartmental approach to estimate degradation in the water column
and sediment compartments was undertaken. The evaluations resulted in very good fits for the water
phase and moderate fits in the sediment phase. However in the Ongar sediment compartment the
degradation and transfer rates were not significantly different from zero and thus were not considered

further. @@J)
Modelling and trigger endpoints are summarised below: 0\% S
S c

Water sediment Whole system 1 Water a iment > Mégel
system (days) (days) @ (days" &% é%

DTsy | DTo DTso | DToo " ["DTseel DT © 9
Manningtree (P-I) 2.98 989 | 248 | 2.56 8.5&k 1.%@ 8.@3\ 2941 588 SFO
Manningtree (P-11) - - 328 | 4 | w83 | A6 | awe | 1£05 | _sFO
Ongar (P-1) 261 | 867 | 588 | 219 1727 |g519 | Tes |54 |28 [CSFO
Mean (P-I) 2.794¢ [ 9.26 23% |7 7.86 Us18 V272 P &
A) Suitable for use in FOCUS Steps 1-2 of the modelling asse‘é%@lent as triggeg endpoints S @
B) Suitable for use in FOCUS Step 3 of the modelling ass sment foradatf@ggm the Water pha@§ @
© Suitable for use in FOCUS Step 3 of the modelling a ent t\..u egra in %& diment pHase @

(g
L M%&rERlz@s A{@MET@OD @@

The experimental data generated in argyerobi, Sater

approval of ethephon, ||l «/ @OOO]%@re re%gyaluat@acco
document on degradation kineticgysing thiesoftware KinG
derive DTso values for use as niedelli

The datasets evaluated for e
Transfer of ethephon fro
sediment was 5.91 % in

Table 7.2.2- 8:

nnin

t al.

at%2 an

S

n@ﬁdy far @10us@§ewewed for the first

ad tri gger endfigints. Q

wate@edlmystémt%re pr@lded ifTable 7.2.2- 8 to Table 7.2.2- 9.
has@ sediment was Tow. The¥maximum occurrence in
.02 %Zn On

ary (%’ ethephon dataset frén M@
-

<&

day 4.

gt the FOCUS guidance
he &Ql\of this evaluation was to

ngtree water sediment system

Time o © %ﬁ%l sy@f S W Vphase\\ﬂ Time from Peak Sediment phase
(days) 2 (% of applied (% of"ap (days) (% of applied
v radyﬁgtwny;\\ Fadioacti radioactivity)
0 ¥ 98538 N, 98.53B - -
025 S| AroresY T oFss : :
1. & | @ sryo Y 4 7667 - -
2y & w2s & | O 5737 0°¢ 5.91
S S YRS,
4 o @\’39.73@ 34.23 2 5.50
SIS 71449 11.01 6 3.48
1 N &, O 2.43 12 2.59
30 % 1.09 N 0.62 28 0.47

A Values of tota@em arcthe su

B Values at day 0

€For sediment the in@
was reached after apptication.

to material balance.

f concentrations in water and sediment phase.

value (listed as Time from Peak 0 days) was the time at which maximum concentration
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Table 7.2.2-9:  Summary of ethephon dataset from Ongar water sediment system (Lowden et

al., 2000)
Time Total system * Water phase Time from Peak Sediment phase
(days) (% f’f ap.pl-ied (% f’f ap.pl-ied (days) & (% f’f ap-pl.ied
radioactivity) radioactivity) @ radioactivity)
0 98.72 B 98.72 B N © &
0.25 100.47 96.96 NN
1 78.54 73.12 o @ A -3
2 6139 55.57 DTN O o s
4 3145 2543 o9 Sy By ew
8 12.96 872 O |« & e
14 9.60 7435, | v o] © 21
30 1.77 0867 , ¢ @D O | Y ¢
A Values of total system are the sum of concentrations ﬁ%vatemﬁ sediingnt phase. & (@
B Values at day 0 were set to material balance. %, R @;Q

CDay 0 was set to corresponding time at which mum @centra@n was%@achedéfter ap @tlon

@
IL R;E%ULT@ND@SCU@?ION\ &P

Degradation/Dissipation Kinetics O@@C r@rtm@tal ABp oacMLevel

For degradation rates in the total stem an\&hssm@lon rat@€s in theéQvater #nd sediment phases, SFO
fits were statistically s1gmﬁcan a ﬁed good vis ﬁts togbe data. The bi-phasic FOMC model
was tested but in all cases resulted in 1@ progs entz(\zgf it or statistic

DTso values for ethepho:g@um %edg%ﬁble 7.272- lﬁior de %‘uon in the total system; in

Table 7.2.2- 11 for dissi {aater an@ Tab]@7 2. 2 or dissipation in the sediment
phase. @
Table 7.2.2- 10: dation K T \y\gl S 1 P-1
able %Q@ra [(21\ &on 1@% ys@n ( e )
Water L Kinef® % *DTs @ DT Min y2error | Parameter Visual
Sediment N é model Y (da@ Qdays@ Confidence

System @ %\” @ Q / t-test
Manningtree . Qsro © Do ., "C 9% 2.5 <0.001 Good
Ongar sFe, | @260 | 2867 5.9 <0.001 Good
Geometric meag,, @ L 28 9.26

Table 7 %\2® 11: @%ssi & Kiiretics:Water Phase (level P-1
2. ¢ ﬁpa on Kije 1c%m er Phase (leve )

‘?er @ Iﬁg\ejﬁc & D¥s0 DToo Min 2 error | Parameter Visual
Sedimentl> ode%@ o(@ys) (days) Confidence

Systentf\ﬁ %\ / t-test
Manningtree £ SFO L 256 8.50 1.4 <0.001 Good
Ongar SFO 2.19 7.27 5.2 <0.001 Good
Geometric mean @y 2.37 7.86
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Table 7.2.2- 12: Dissipation Kinetics Sediment Phase (level P-I)
Water Kinetic DTso DToo Min y?error | Parameter Visual
Sediment model (days) (days) Confidence
System / ttest
Manningtree SFO 8.75 29.05 5.5 X @002 Good
Ongar SFO 7.65 25.42 53 X O.O()No Good
Geometric mean 8.18 27.17 (“@ 9 7 @‘J/
@ ~
S SRS
Degradation Kinetics Two-Compartmental Approach (Lgyel P- RS o

A two-compartmental approach was used to estimate the @rad@tl@l
sediment compartment in parallel, including partitioning@fﬁrocesgg via r@gction safes.
was used to describe degradation separately in the w
transfer or partitioning between these compartmen

The evaluation resulted in a very good fit to the measur
as well as statistically (y* error and t-test). Th
phase, however, was moderate for both aqga@system and
¥ errors of 18% and 15%. Correlations cquld be
the Manningtree system, significant de

phase were predicted by the model.

sy
to sink and the transfer rate from sedigent 1o@ater%@e no§l

ation 1

tot

erve
he

AN

cas

ver ithe Ongar

were not recommended for use in@xposum@ sessments. ©

Table 7.2.2- 13: Degradatio"N{in%@ Wa%g and @imen@has&evel P-II)

C@v;/ee Ltransfer
sed ent@% no° %ﬂ(
rad
niﬁe@ly diffgrent from zero and thus

e@r’ and @@’nnel@)hase, ell
° Q S

the
O

-tra

° A S
of @i(%\pho%@iwateé;ﬁd

in

SEQkine
evergible

o o @

@ata @@hephé@ in th@ater f4se, visually

datq&(@etheph

ulted in relati@ly highybut acceptable,
Ghd (@adation rates. In

<

sediment

er to the water

rate from sediment

Water Compartmel@ﬁ Kinétic \B»Tso DJQS%@ o®n 1 Parameter Visual
Sediment @ @el @(day&g (days) %error Confidence
System @ \V/ad Q @ . / t-test
Manningtree Water  |[> SFQ | 302 [071035@] 15 <0.001 Good
Sediment | SE® |96, R 74687 | 180 0.024 | Acceptable
Ongar . Water Q" | BFO 23207 ey 5.3 <0.001 Good
., Sedimelt SFO ] >1000% | @1000°¢ 14.6 0.5 Acceptable
2 No trigger ﬁ@oints matedfrom | e level P-T DegT50 in sediment instead

%@P—H
® Not considered for erdpoint estimationas not.al

¢ Not reliable / no%}qsidengq for %@oim
@ 2o

sediment, a
modellj

&

The geometfic mea

totatpystemFpr

tal &&stem

rate constants of this system were reliable

eiﬁmatimé%

FO

s of 2.79 days was deemed appropriate for water,

S sufface water Step 1 and 2 calculations. For FOCUS Step 3

the D&ZTso value of 3.2 day@om the evaluation of Manningtree water phase (level P-1I)

and thggeomepic totatpystenkDegTshwalues of 2.79 days for the sediment phase were selected.
e PRy

Q\

R

provided acceptab

<
O

S

@

odel fits.

II1.

CONCLUSIONS
Kinetic modelling @sis of the data from two aerobic water sediment studies treated with ethephon

The modelling endpoints for PECsy, derived from the water sediment data are summarised below.
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Water sediment Whole system 1 Water 1 Sediment 1 Model
system (days) (days) (days)

DTso DToo DTso | DToo DTso | DToo

Manningtree (P-I) 2.98 9.89 248 | 2.56 8.50 1.43 8.75 2.1 5.55 SFO
Manningtree (P-1I) - - 3.12B | 104 1.53 2.16 @.Jl6 18.05 SFO
Ongar (P-I) 2.61 8.67 5.88 | 2.19 7.27 5.19 7.65 254 "5.28 SFO
Mean (P-I) 2.794¢ | 9.26 237 | 7.86 sa9| 2.9 V| @

A Suitable for use in FOCUS Steps 1-2 of the modelling assessment and as trlgger endp@\(s QX % R
B) Suitable for use in FOCUS Step 3 of the modelling assessment for degradatien in th& water plage
© Suitable for use in FOCUS Step 3 of the modelling assessment for degrgglation 1%he sedlgn% phase% y\f

The geometric mean total system DegTso values of 2.79 d@ was @dem Céé%«ppro rf@e for,
sediment, and total system for FOCUS surface water Stég1 and%%calcu ons. §
eV 1)

modelling the DegTso value of 3.12 days from the evaiijation dBManningtree @r p
and the geometric total system DegTso values of 2.79 ay&&@he S ent re sele

AN
S é? S @ @&
Report: KCA 7.2.2.3/03; <@)1787404%%1 1 Q@
Title: Discussion of comménts provided by RMIS (th etherla@ds) in the draft RAR -
Volume 3 - Anne%(AS / @P) F&@phon@ '8 Enyitenme ate and behaviour
Report No.: M-SB7404-01-1 0 RS
Document No.: M-58740401.07 o o L N @
Guideline(s): none G N Y @© § o €
Guideline deviation(s):  -- © é}ﬁ S \
GLP/GEP: no KN § @)& & Q @
6 -2 .S

Request for a new study a rdu@@) OE%B’ 309/%8 KN

RMS requested a study amate dlme®%yste@ Howeyer, the applicant Bayer does not
consider a new study 1@ ssary@or th&l‘l as&ssmené@e to @followmg reasons:

e the available stu@es w T ad es r sent e for the majority of water/sediment
v""};w es of

systems in E@pe E pean surface waters were evaluated by
et al. (20@% Acc 1ng 0 thls in n 95 nt of European surface waters (n equals
3075) entedistory. AI e sure w1thin a rather narrow pH range, between 7.0

and 8.5. It is tMgs concluded t t the ris. sse ment provided in the submitted Dossier is sufficient
to address t&%ﬁlsk f@h B [ ty ofiaqu atlc anisms.

e the PE \mode@ e@rmed acidi®yvater/sediment systems using default DTso values of
1000 days for Water an@sediméat, revéaled no risk for aquatic organisms in surface water. It is thus
congleyed, th&0 the risk for o@nisn‘@ﬂ surface water is sufficiently addressed with the available
datg>A newstudy @not eected te,lead to a more conservative risk assessment here.

@ SN o)

Value for pé rsisténce as&ﬁmen&

The persistenc &ssméait for ter and sediment was made based on the default DTso values of
1000 days proposed modelh ¢ of acidic water/sediment systems (as studies were only made for pH
> 7). However, bas@ the results of the hydrolysis study provided in Section KCA 7.2.1.1/01, the
DTso value at pH 5 and 25°C was calculated as 99.1 days. Thus the use of the default value of

" Y (201.5): Narrow pH Range of Surface

Water Bodies Receiving Pesticide Input in Europe; Bull Environ Contam Toxicol. 2016 Jan;96(1):3-8. doi:
10.1007/s00128-015-1665-7; M-539960-01-1
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1000 days for the persistence assessment seems to be too conservative. We propose to use the DTsg
value of 99.1 days for the persistence assessment in both, the sediment and the water phase.

CA 7.2.2.4 Irradiated water/sediment study
An irradiated water sediment study is an optional higher tier study which is notﬁuired for ethephon.

2N o
0\ N &
CA7.23 Degradation in the saturated zone @@ g@ © @@
)

X
Ethephon is readily degraded in soil and is not expected to mc@%ecthro h'the seil prof%d into
groundwater. \\ % o\%

@ @ @ <
N «g§ & § & &
CA73 Fate and behaviour in air & o\© . Q@ ﬁ@ @Q @

CA 731 Route and rate of degrada%)n in > é}g\ ©& @Q &

The Atkinson method of calculation had bee@ed to@tima@he DT% for degradati f ethephon in
air (KCA 7.3.1/01). This report was evahg@ dur&g the ;@5 uS@U rev1@f, and@;he reference is

provided below. @ & @ O\ 2

Report: KCA 7.3.1401;
Title: Esumalt& f the Qe#radation of et hon b,
aumdma to A : { @j)

Report No.: Col N N S
Document No.: 1690- %\
Guideline(s): eraNye |, 19‘@ @ N
Guideline deviation(s): 9 @K
GLP/GEP: ©©> yes @ @ Q® @

N
§ % s §
A new vapour ressur&?t@udy ( A 7. 2) an%{enr@s Law constant calculation have been
conducted. epho@as agyv vapelw pres% 3907 Paat 20 °C, and Henry’s law constant 8.1
x10? Pa m® mol’! a?@H 4 (amd < 6. 5 107 mol™ at pH < 0.2). The compound is an acid with a
pKai of 2.8 and a&gkaz 0£Z,2 and Will be @156d§some extent at most environmentally relevant pHs.
Thus it would 118t be expected.tosbe prgsent in sighificant concentrations in air following use of the
compound accordin the propose P. @

Ethylene is a Vola® degr@atlo peoduct of ethephon formed at a maximum of 62% and 99% of
apphe epho obic s]c.)@ and er sediment systems, respectively. Ethylene is a naturally-
occu pla@hormcﬁ@ prod{g:ed in ificant amounts by all plant tissues. It is a volatile
compound With a h1§§ Vare [6950 x 10° Pa at 25°C]. Any ethylene formed from ethephon
will be pre%nt in&ir because of 1t:§%1ysical chemical properties and would not be expected to be
found in any s@cant @wun@n soil and water. The rate constants of ethylene reacting with OH
radicals, NO; radicalsnd ozone have been measured experimentally and were used as part of the
database developeé@ tkinson to determine theoretical rates of degradation of organic compounds in
air. The half-life of*ethylene was determined as 1.45 days using the Atkinson model (OECD SIDS
Ethylene, 1998). The new vapour pressure study is summarised below.
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Report: KCA 7.3.1/02; | 2015; M-514117-01-1
Title: Ethephon (AE F016382), pure substance: Vapour pressure
Report No.: CSL-14-1777.01
Document No.: M-514117-01-1
Guideline(s): European Commission Council Regulation (EC) No 440/20082ethod A.4.; OECD
Test Guidelines 104 and 113; US EPA Product Properties Té&@Guideline OCSPP
830.7950 RS S
Guideline deviation(s):  not specified N @ Q 9)
GLP/GEP: yes SIS @
¢ A §
S 8 S S
@ @ N\ &© W
Executive Summary A > G

The vapour pressure and thermal stability of ethephon

method (vapour pressure balance) and differential sca -.~, ng c metry

detetm 1ned ordingo the@usiox&wo
SC @ J hod@

@
Thermal Stability: Ethephon showed an endothernzﬁeffect*n the t@&peranﬁg@ rang @ of 45 -85
caused by melting of the test item. No further endo n‘@)r ex&fﬁhermlc&effects
the maximum test temperature of 300 °C.
Vapour Pressure: The following vapour pres@e Valu%for @ephon were polat@%rom the
experimental data. & é @
Temper@ (CCx Va%our p{gﬁksﬁre (@ @(i@
O 1% sy | P
25 v, ®0x 100 °
NS | e L1
S O v D
& S C e O
. & MA@ERIA&S AND METHODS
& T O @ N
A. MATERIALSy g <) @}
1. Test materiald @ E@pho@ S
S ety Iphost
Chemical %me ® @chlo@ hylphdsphonic acid
CA registry n%ﬁber @ @?16677-0@@
Empﬁual ulaé @© @600@@
Molecula&%eigm\;g @ @ 44.4%
Batch @%bel@Q N 5 szBDBIAXY
Con@t: @@ @%x S 9R)5% w/w||
AN
s &0 9 s
A
d ¢ & ¢ .©
S NN
S &
d @
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Thermal stability (DSC): A DSC measurement in a closed glass crucible under nitrogen was
performed up to a temperature of 300 °C to determine the thermal stability of the test item.

Vapour pressure with the effusion method (vapour pressure balance): The test equipment was brought
to vacuum (approximately 10 Pa) at room temperature before starting the meas%ements. The vapour
pressure was then determined for six temperatures in the range of 58 to 78 °C. @

2N o
II. RESULTS AND DISCUSSION Q\ @\ ©& %
Thermal Stability: Ethephon showed an endothermic effect in the tempe 4tiire r of 45 -85° ,@
'effeeQ

caused by melting of the test item. No further endothermic orggther% ere abs rveddp to
the maximum test temperature of 300 °C. @ Q) R

o

NI S
Vapour Pressure: The measured vapour pressure values f@%thepi@ areggéised b{g@] %ﬁ
N

Table 7.3.1- 1:  Measured vapour pressure Valu%g%f thfusion@neth o &
or—cr—er—e&7 O
Number Temperature L&CY Ne%our p@yure (Q@\J @

1 58 X [N 2,18x 107 @é @@

2 G > _@n7x 10 o @

3 @ N aB06x10° | @

4 O A | 271807 | @

5 S 75 @sx 198 9

I @ ol drear @

R N < O S

The vapour pressure at tempera‘%%s of @25 aid 50 °O@Vas ca@lated l}extrapolation of the
measured vapour pressure curve. @ @ Ko

C N .9 .\ ©

g

. S .
Table 7.3.1- 2: Extra@late%@mur@essu&gvalu%ﬁz} 20§2§§and 50 °C
@ emperature (°C) }fé\@our p@)}sure (Pa)
S @0 & |Q 48x10°
A& T dnw
.9 N L 5@ Q 5, L1x10°
S &5
N

O N O
Q @IH.O\@CON&USIONS
N (g?_,l o -5
The vapour preys\gﬁue of @wph 20 @as es@ated as 4.5 x 10” Pa.
o, @@ § @
N
CA 7.3.2 & T@spoé&ia E11)) °\©

v
No st ‘% on tr;%sport@'a air ha%)been@)nducted for ethephon and no new studies have been
submifed for @nnex IRenewgk Co@ed volatility studies are optional studies which are not

required f(@&g hephon” <&

The provision @-\ﬁn@%ﬁolat'liw studies can be helpful where trigger values for volatilisation are
exceeded (vapodr presgure = 105 Pa (plant) or 10-4 Pa (soil) at 20 °C), when they may be used as a
refinement to avoid é%need for drift mitigation measures. However as no drift mitigation measures
are required for the@’quatic risk assessment the studies are not needed for ethephon.
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CA 733 Local and global effects

No studies on local and global effects had been conducted for ethephon and no new studies have been
submitted for Annex I Renewal.

For substances that are applied in high amounts, the following effects shall be c@@idered:

— global warming potential (GWP); Q\% N° &

— ozone depleting potential (OPD); @@ @ © @@

— photochemical ozone creation potential (POCP); @o &@ o\@? @5&% §

R
— accumulation in the troposphere; @ Q& \\ %, N
o : R A

— acidification potential (AP); @ N S NS 9 o
i . A

— eutrophication potential (EP). % @’

Q
@® €
As ethephon is applied once a year at a maximum @%hcatl&n ratg; 6§4SO @s./ha @se effects are not
considered. & S @
@ o @

S’ & O &
@@Q@Q@%K@@ &
& & @ & .o

NS

@
.. . 2
CA 7.4 Definition of the res, @ S N Q @@
@

CA74.1 Definition of the @duoe FI@SSCS@I“@
Residue definition for soil: (f‘@ é}ﬂ S © &© \
The active substance ethephon had pr@usly&n con\\%iered 1che r@lue definition for soil.

The metabolite HEPA was @erv ae;l%’soﬂ studies aga maxsnum of 7.4% and in tests on soil

photolysis at a max1mu 10 6 ~ In trlg s set % data requirements, the existing
residue definition for s@m no& ende to als clu EPA&

Residue definition {@roundwater Q

The residue defi t10n forggroundwater s d 1@6 by dofault the compounds defined for soil, i.e.
the active subs& e and\now is amendedfo incl the@etabohte HEPA.

Residue defﬁﬁ ion i@urfa %Vater%@ sed%n‘t

The residue deﬁl& n fqr@urface@ater a@sedlmgnt should include by default the compounds
included for soil ahd gr@ndwa

No metabo%gs wer @)se d inw sed1 t tests or tests on aerobic mineralisation exceeding the
triggers for clus in theyyesiduegfefinition. The metabolite HEPA was formed in the water phase of
water se@%‘nent s@@ten@t a maxfeium 4% but not in sediment. However, HEPA was observed in

a natyga) wat hotol study in both 1fradiated samples and dark controls, at a maximum of 7.4%
AR. In'irradiated samples t @netabc@te exceeded 5% at the two final timepoints. Hence, in view of
new triggetsset 1%the E% ta reggﬁ’ements HEPA should be considered in the residue definition for

surface water.
: . w
Residue definition for&blr
The active substané&’ethephon and its degradate ethylene had previously been considered in the risk
assessment for air. No additional compounds are included in the residue definition.
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CA74.2 Definition of the residue for monitoring

The residue definitions proposed for monitoring are:

Soil: Ethephon

Groundwater: Ethephon %@@
Surface water: Ethephon Q\ @\o ©& 2
Sediment: Ethephon S N @
o v N S
Air: Ethephon and Ethylene @@° AN \\ é S
NI
@ M @ <
g O o S & s
CA7S5 Monitoring dat & 65\? N @@ @© >
. onitoring data ¢ < Q@ @

Bayer CropScience have not conducted or are awa@of aonif@ging data%or e hon@@

The information and assessments available o envirohment4l ate@behav@’ur 0 ephon were
sufficient to complete an appropriate EU lev@gnviro ent 4\5< Xposure sses@ent wighout monitoring
data. N &

%&@&@@é’%@@
S o S8
@0\%©@0©
%"\@@\
9 o &N
\§§%@Q@
@@&\Q@@
S O o N
SR L
& S o’ @
O > & QL
S RS
s & &S
0\@\@9@@@
SR RN
/\©©©\@7%
A
&%@@é&
Of%%@@@%@g
> & A xS
©
%©©@©©@%\
e e
< @
S
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List of metabolites observed in environmental fate testing

A list of metabolites observed in environmental fate testing is included below.

%)
No. Name, Structure Molecular formula Occ@;/ence Major/Minor
IUPAC name molar mass . KCo aptmen&(s)
CAS name, [CAS number] Other names / codes D> “l% @) ©
N) @ &2
AS | Ethephon C,HeCIOsP @%C s@ance% §9
1 0. O 144.5 g/mo%b D O %6& w
““-\P o \
~oH AEFOlg@ O ©© @x&\ \@ Ee
/ T > S L&
Ci S @@ & @@ ©© §
2-chloroethylphosphonic acid (IUPAC) @ \"\ o\§ AN > @
(2-chloroethyl)phosphonic acid (CA) ! § é;\a é @7© &@
CAS No.: 16672-87-0 § Q Q@ > @@
o @
2 HEPA & @X%O&@VQ Q& OS*@@, aerob{gymajor)
0 OH @ 'S 126.1 é?nol %@ @ater fiinor, > 5% at final two
\\P/\ o ©© °\© 5 %@ Al A@%Oﬂ%i@ consgc#live timepoints)
— : O O S
& ) AN & N
HO v S 4 e S
SHINC R o Qb
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