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CP9 FATE AND BEHAVIOUR IN THE ENVIRONMENT
CP9.1 Fate and behaviour in soil
For information on the fate and behaviour in soil please refer to MCA Section @%ata point 7.1.
$ @ & o
CPO.1.1 Rate of degradation in soil @@ @7‘& % %,

The proposed degradation pathway of ethephon in soil 1@hown%n Fk%% 9. 1@% F@gﬁ urther
information on the fate and behaviour in soil please ref@ia 0 MG@ Sec ,d %poth 1.1 and

The main metabolic pathway of ethephon in soil was@@gra n to f@n et@ne (@glmuém%
and non-extractable soil residues (maximum 60%). @gmﬁc@n minétalizatié® to forfs carb ioxide
was observed in one soil (maximum 22%). A me@oht ©Q hydr(%rethylﬁ)hos@mc agig’ (HEPA),
was detected as a minor metabolite in aerobic soil at axum}n of % at %@ngle ti#hepoint, but
otherwise did not exceed 5%. @v\ﬁ @Q C&© @

A similar pathway was observed under aneg Wic ¢onditio Q}Vhe ethep oh was ra@jdly degraded to
form mainly ethylene (maximum 94%), HERA obse@d as a@mor ﬁwtabo%@(mammum 4%).

In a soil photolysis study, ethephon @read@degrad&d @ s1m1T@ degﬁ seen under irradiated
ada

conditions and in dark controls indi¢gtin gbth ph 0 t1c tign*had y a minor effect on the
degradation rate. HEPA was detected asza ajor@etabo@e n 1 1ated%samples (maximum 10.6%
after 10 days) and as a minor n&%boh 5% at two secut tlmep\nts in dark control samples
(maximum 6% after 30 days). Ethyleag’and @oon d@mde wer @ at maxima of 12% and 6%,
respectively. No other meta@htes exeeded 2%. @

No other significant m@ohtﬁre c@ted@baero@; an&%nc or soil photolysis laboratory
studies.
7 @
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Figure 9.1.1- 1: Proposed degradation pathway of ethephon in soil
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Cp 9.1%1 @orato@y studies 3
For i@mati onl atorySstudiesplease refer to MCA Section 7, data point 7.1.2.1.
@ on Iagratorgudicgg P

% NN
% 1
CP9.1.1.2 @e d studies .
For information on ‘@1 studies please refer to MCA Section 7, data point 7.1.2.2.
(g
CP9.1.1.2.1 Soil dissipation studies

For information on field dissipation studies please refer to MCA Section 7, data point 7.1.2.2.1.
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CP9.1.1.2.2 Soil accumulation studies

For information on field accumulation studies please refer to MCA Section 7, data point 7.1.2.2.2.

CP9.1.2 Mobility in the soil %@@
For information on mobility studies please refer to MCA Section 7, data p(@i 7.1 .4@\0 é 2
> N @
T.E O E
CP9.1.2.1 Laboratory studies S 8 \\ O

@ o
For information on laboratory studies please refer to MCAﬁ§ﬁctior§ dataspoint .Fgﬁl %\

7
9 .
7 «;\jﬁﬁ\ T S
CP9.1.2.2  Lysimeter studies O ©

S S

For information on lysimeter studies please refer ta/IC@%ctioﬁ% data point 7 @@2 @@
N
LN @) Q) N
N Q @ K S @@

CP9.1.2.3  Field leaching studies -« & @@Q %, @
For information on field leaching studies%%ease r@er toA S@on 7‘@%& p%i@ 7.1.4.3.
©©Q e &a g
CP9.1.3 Estimation of c%ncentna}ions"ia;%soil @) S) S
For the PEC calculations, the fé%wir@ﬁpres%iative t’ig@s wer@onsi@)ged.

o~
%)

S @) S %plie&t}%n
Representative crops@ @ate Ré%@easop\& G IQeﬁ;al Timing of application
O |7 [gas. /ha] & _days] BBCH Stage
Winter Cereals (early) © ol x40y o O - 37-39
Winter Cereals (1ate)@ N @\% 1 )g@ $ $ - 41-51
Spring Cereals (cdfly) 10360 Q| - 37-39
Spring Cerea)@@e) SN @ij 368, - 41-51

< o & .®
PEC;oi modelli%\appr%ch @ S é

The predictedg%!virm@%ntal &ce;@@ons in soil (PECsi) for the active substance ethephon were
calculated ed o sigple firsgQuer a ach (Microsoft® Excel spreadsheet) assuming even
distribution™df thecspmpo in th®upper«Q-5 cm soil layer. A standard soil density of 1.5 g/cm® was
assumed\Derivafion of kinetic nfotellindy put values for ethephon and its metabolite are presented in
MC ctions, poing~7.1.2 (Documents KCA 7.1.2.1.1/03, M-534660-01-1 and KCA 7.1.2.1.2/02,
M-534855-601). Assimmag@of tjle@lodelling input parameters is given in the PECs.i report (KCP
9.1.3/01, 1\?1%394%-01-1& QY

Predicted env@ﬁment@ concgatrations in soil (PECs.i) of ethephon and its metabolites
For PECqoil calculatigns’ethephon and its metabolite HEPA were considered.
(g
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Report: kcp 9.1.3/02; | Gz . 2015 M-539494-01-1

Title: Ethephon (ETP) and metabolite: PECsoil EUR - Use in winter cereals and spring
cereals in Europe

Report No.: EnSa-15-0806

Document No.: M-539494-01-1 &

Guideline(s): EU Commission, 1995, Directive 95/36/EC of 14 July 1995,@mending Council
Directive 91/414/EEC concerning the placing of plant prpt&stion oducts qn the
market; EU Commission, 2000, Guidance Document o sistelé%n So&&’ orkifig
Document), 9188/V1/97 rev.8; FOCUS, 1997, Soil pe@tence $nodels and EU @

registration; FOCUS Groundwater, 2014, Generic @ancg f@r ier % CU%%
Groundwater Assessments, Version 2.2; @@US Kinetic EM, Geggtic guidance for
Estimating Trigger and Degradation Kir&fics fre@r Envitegmental®ate Studigs on

Pesticides in EU Registration, Versi(é}’.l, ]O)e@nbelégﬂm &)
Guideline deviation(s):  not applicable @ S @ ©\ IS w,°
GLP/GEP: no S OO

& e & U &
& N . % & Q
Methods and Materials: The predicted environ%nt \eonceg\@ations in soil Csoﬂ ethephon
and its metabolite HEPA were calculated b on @rst tigy appm@%h usifir'a osoft® Excel
spreadsheet. The use of ethephon on winteryand s@ing als assgssed a ing to Good
Agricultural Practice (GAP) under Europgan crogging conditionsy Detaile@application data used for
simulation of PECsii are compiled in Tab{e9.1.3<Q. @ RS @

& @ 9
Table 9.1.3- 1: Application patter-@d fo&@Csoﬂ é)%ilculat@s of e;l?@mn @@Q
\) 5 T < )
Individual FngoUS > \'&pphca&’/@ ST mic Amount Reaching
p CRate Interval Plan& BBCH .
o © > the Soil per Season
Crop Used for |"per SeasOn & @nterception Stage
Interception, | [ga.s.fha] | (days] ™ /%4»] D) [g a.s. /ha]
Winter Cereals Winter > A N N
(carly) Cerea}@ 8@480 @ 3, 80 % 37-39 1x96
Winter Cereals Wi @ S S
(late) Cfenls | 1 X0 - ©? s 41-51 1 x 48
Spring Cereals &ring L R O
(carly) ereag\}@% l%@%o Jé@ - \& @80 37-39 1x72
Spring Cereals |& Spsi (@
(late) = Cw‘%s Uys ) @ 9 41-51 1x36

S
S O ¥ . @ =

Substance Spec'ﬁt Par@eters@?ECsoi@lculmns were based on a DTso value of 72.1 days (non-

normalised, worst case faboratdfy DTspdvalue) 62 the parent compound ethephon. For the metabolite

HEPA, the caféulati were Based ﬁ\e imum formation of 10.6% (observed under photolysis

conditions)@ﬂ a®Tso value of 9 (Ja@ (non-normalised, worst case laboratory DTso value).

Substan%paran@ s used-ds in@n th&c%lculations are summarised in Table 9.1.3- 2.

S e & o &F
S @ 0O
TN
S
< @
S
@
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Table 9.1.3- 2: Compound input parameters as used for the calculation
Parameter | Unit | Value Comment
Ethephon
Molar mass [g/mol] 144.49 -
DTso [days] 72.1 Laboratory SFO DTso (%\%) value (worst case

value, n=5, un-norma

Document KCA 7. 1/0

(2015), M-53466
Maximum occurence in soil [% AR] 100 Parent@fbstanc& \
Molar mass correction factor | [-] 1 Y & W (%\9 ~
HEPA N SN NN
Molar mass [g/mol] 126.05 s > o @\\)] Q N
DTso [days] 1.9 &k Labo@ory S&@DTs (% °C) valde (w@éase

Q| v 1, n:4o,\un-norma%ed) S @
N
N §cume CA &2.1.2/
7 A015)M53485501-1  ©
Maximum occurence in soil [% AR] O\@ﬁ)ﬁ Ma%%lm % of appli@ soil p%tolysis study.
é ? ent /01
[§ Q001), M21995 1;&)1 1.
Molar mass correction factor | [-] @) @%524 Ch- D o @
SN EN O X N N

RN OIS
Findings: The maximum PEC%@ﬂues ethe&hon ar%lts megabolite ﬁEPA are summarised in
RS

Table 9.1.3- 3. ®)
espgiom e e
Table 9.1.3- 3: Max1mf/@;@PECs¢& etl%f% and itS metabolite &Nhe uses assessed

Use pattern @ & V @thep};@ﬂ & ‘ HEPA
g % Q @PECqoi [ mg/kg]

Winter Cereals (carlyd)T x 4§0.ga.s. /1% Q@ O8O 0.012

Winter Cereals (12@ I x 4@g a. %@7 %Q (Qw\}0.064w> 0.006

Spring Cereal@rly), ]@?60 é{l.s./ha f@ﬁ %g@ 0.009

Spring Ceredl\(late)s@X 360 ga8./ha 7 0048 0.004

Q& o @ &Q é&
The maximu ort—@ﬁ and@g—t PEC,oi values and the time weighted average values
(TWACsoﬂ)%i ethelg@1 ang its metg@ﬁe }@A are presented in Table 9.1.3- 4 to Table 9.1.3- 7.

Q N
& 0@
@@ QQ@\@
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Winter Cereals (early), 1x480 g a.s./ha, 80% interception
Table 9.1.3-4: PEC;oi and TWAC:oi of ethephon and its metabolite HEPA

Days after Ethephon HEPA
maximum PECsoil TWACsoil PECsoil ./  TWACsoil
[mg/kg] [mg/kg] [mg/kg] & o |mg/kg]
Initial | 0 0.128 - 0012 @ © 9
Short | 1 0.127 0.127 0.008°  ob 0.0105 .~
term | 0.126 0.127 B 0606 S| A 0.008Y
4 0.123 0.126 © @003 < B, 0906
Long | 7 0.120 0124 ¢ . o000 Y @004 |
term | 14 0.112 0120 7 | A <0000 & A50.002
21 0.105 0116 © oo @01 @7 © o
28 0.098 0.11) - <0001 S @l
42 0.085 0105 O <008y b <0.001
50 0.079 02 © | @ <keol s | D<o.001
100 0.049 ", 0.082 @Y %0001 @ 7 <0.001
S
Winter Cereals (late), 1x480 g a.s./l@()‘%@erc ion é\’ \© @Q
Table 9.1.3-5: PECso and TWAC/;:ﬂ@())f etlg‘\;ﬁhon an@hs meliteﬁ@p‘ O\Qﬁ
Days after °\ﬁhep & & Q" . HEPA
maximum PECsgil O TWACsoil~ |- PEEsdil TWACsoil
[m@;@ NEPACT R {mg/kg] [mg/kg]
Initial | 0 6964 @ | ¥ O @| ., 0.006 -
Short | 1 €0.063 0.064 o [ @ 0.004 0.005
term | Y 0063 @ L0063 R AT 0.003 0.004
4 wp2 )| & 006D N 0.001 0.003
Long | 7] .%00600 ¥ | 0082 @ <0.001 0.002
term | AN 0058 s 2060, S <0.001 0.001
21 [+ Y 0057 N, 0.0358 <0.001 <0.001
28 S 049 & | o7 0038 <0.001 <0.001
2g Doz U 0083 <0.001 <0.001
8 | © 0d & . ©0.0s1 <0.001 <0.001
100 ¢ 0024 ¢y | w00 0041 <0.001 <0.001
FIEE
Q
< @
3
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Spring Cereals (early), 1x360 g a.s./ha, 80% interception
Table 9.1.3- 6: PEC;oi and TWAC:oi of ethephon and its metabolite HEPA

Days after Ethephon HEPA
maximum PECsoil TWACsoil PECsoil ./  TWACsoil
[mg/kg] [mg/kg] [mg/kg] & o |mg/kg]
Initial | 0 0.096 - 0,000 @0 © 9
Short | 1 0.095 0.096 0.006° b 0.0073."
term | 0.094 0.095 B 0604 S| 0.006Y
4 0.092 0.094 © @002 %, 0905
Long | 7 0.090 003 o . o000 Y @003 |
term | 14 0.084 0.090 7 | A <0000 & A50.002
21 0.078 00879 oo @01 @7 © o
28 0.073 0.089 o 20.001 > <@vol
42 0.064 0079 O v <008y b <0.001
50 0.059 o076 © | @ <B001 s @<0001
100 0.037 ", 0.062 @Y %0001 @ <0.001
% O © @3\, . Y

S &
Spring Cereals (late), 1x360 g a.s./h@) O%é@erce ion é\’ ° @
Table 9.1.3-7:  PECson and TWACSO..@o)f etl@hon and its meQ’hte @A N

Days after %Eﬁleph\\ﬁy & & Q HEPA
maximum PECsoil | O TWACsoil ™~ | o PEGseil TWACsoil
mghkal & ofmgkgl [~ [nigke] [mg/kg]
Initial | 0 |l T O @  So0bo4 -
Short | 1 cpoas S| 0048 7| @ 0.003 0.004
term | ) =Y 0.047, v 0048 R &Y 0002 0.003
4 0096 _ar] L7004 P 0.001 0.002
Long | 7 /7 0045 Y | Y 0086 @ <0.001 0.002
term | AN] 000428 SO poas oS <0.001 <0.001
21 | =Y 0039 s, 0.043 <0.001 <0.001
28 N 8m7 o7 | <7 008 <0.001 <0.001
29 Qo D pe39 <0.001 <0.001
8 | & o0 4 . Qo3 <0.001 <0.001
100 |¢7 0.0 7| w0031 <0.001 <0.001
Conclusio{isQ\@ §) @ o ©\
The results of lcul@ns f%j%e maximum predicted concentrations of ethephon and HEPA in
soil were:
Ethephon @Q% PECsoil, max = 0.128 mg/kg

HEPA PECSOIL max — 0.012 mg/kg.
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CPO9.2 Fate and behaviour in water and sediment

The proposed degradation pathway of ethephon in aquatic systems is shown in Figure 9.2- 1. For
further information on the fate and behaviour in aquatic systems please refer to MCA Section 7, data
points 7.2.1 and 7.2.2. %

In sterile buffer solution at 25°C, ethephon was found to be stable to h@drolysm under acidic
conditions but to hydrolyse rapidly to ethylene in neutral and alkaline conditions, With DTsiwalues. of
73.5 days at pH 5, 2.4 days at pH 7 and 1.0 day at pH 9. The photolytj egra& on of f@‘leph@ n
water has been investigated under sterile conditions in acetate buffer @u‘uon a@pH S%d in Gatural
water at pH 7.5 at 25 °C. The rate of degradation of ethepho@ﬁas larﬁely d@%ﬂden@ the pHo of the
test systems with similar half-lives observed in non- -irradiaté@and L@adlate’d%experlmf;nts arfi it can be
concluded that photolysis does not play a significant r(é(}”m tjle@rea eph% in aquatic
systems. Ethylene was the only major degradation prodi@t. In &%I‘al r th etabo@%: was
detected in both irradiated samples and dark cont , at é@hmﬂ@um of ﬁlated
samples it exceeded 5% at the two final timepoints, & s

Ethephon was found to be not readily blodegradab @dlngﬁ\\g ECQ Test @delm@g@olD In an
aerobic mineralisation study (OECD 309) t ? estlga %d in matural water at
pH 7.8. The degradation rate was 1ndepen t of c nce on an Very©»m11ar@f e biotic and
sterile systems. Ethephon was very rapidl %egradég to ee e, &ib no_ otler m@ﬁicant metabolites
formed. Mineralization was a minor rout% f deg atlo& (c’@

In two water / sediment systems (p}@% wa@%has 9 an@ 8) et@hon &as rapidly degraded to
ethylene which accounted for over 65% of%he apph@d mafezial a@ &2 the study with no other
significant products formed in vegter s ent systems. e hon transferred from the

water to the underlying sedimént, wi maxﬁ&um of &% of a@)hed t ephon detected in sediment.
HEPA was detected in the water phasc-of on& th&i%iems i ma of 1.4% AR.

N <)
§ T o &P
SENF SR RS
@@\}@
IR
SR 2 SR O
/\O©©©\@7%
A
&%@@é&
Of%%@@@%@é@
N
SN RS
S © O N
@@Q@@&Q\@%
@QQ@\©
< &
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Figure 9.2- 1: Proposed degradation pathway of ethephon in aquatic systems
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CP9.2.1 %&erob@in%@lsat' n in suvface water

For inform: '(%F on aggpbic mineraligdgion in QUrface water studies please refer to MCA Section 7,
point 7.2.2.@ N N . ©
Q © O N
D © e Y
CP 9@ D Wateplsediment stady
For information Q%wateréggﬁmen@udies please refer to MCA Section 7, point 7.2.2.3.
(o
CP9.2.3 Irted water/sediment study

For information on irradiated water/sediment studies please refer to MCA Section 7, point 7.2.2.4.

CP9.24 Estimation of concentrations in groundwater

For the PEC calculations, the following representative uses were considered.
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Application
Representative crops Rate per Season Interval Timing of application
[g a.s. /ha] [days] © BBCH Stage
Winter Cereals (early) 1 x 480 - 3739
Winter Cereals (late) 1 x480 - \\ @ 41@ S
Spring Cereals (early) 1 x360 - @@ /\%J 47-39 Y
Spring Cereals (late) 1 x 360 AN - & of 7 &éﬁ) 51 Y
@ N %U IS
PEC,, modelling approach @é}a " § gix \@ @} .
The predicted environmental concentrations in groun ter (Eﬁgw) for@yhe a € sub@%ce %phon
were calculated using the simulation models PEA PELMO an (scen@lo C@dun)

following the recommendations of the FOCUS wa@mg g&)\p onogoundwa sce@rlos

The leaching calculations were run over 26 S, asposeé;\for e@cﬂes& y be applied
every year. The first six years are a ‘warm perlo@ only last 20 yeats.were idered for the

assessment of the leaching potential. TQQC 80" perce of«;gtjhe avézage annual groundwater

concentrations in the percolate at 1 m de% undeth treat@ field fwdre gvituated were taken as the

relevant PEC,, values. In respect to assessment of a peteritial %ndw@er contamination this

shallow depth reflects a worst case. eff@lve loﬁ@-teun ter C@@entra‘uons will be even
. . . % N

lower due to dilution in the groundwate 19@% o Q O N

According to FOCUS, the cai&%atlon Sere onduc@jl bas %n gec%letnc mean soil half-lives,
referenced to standard temperature an@mmstu@ conditions. Crop intgrepption will reduce the amount
of a compound reaching t e3%0il i{@ therefore thisshas b\F ta nvinto account depending on the

growth stage at applicati he 1@ cept@ rates{ollow th OC% recommendations for cereals.
Derivation of kinetic elhnsg@ljnput Va ues for ethe ts metabolite are presented in MCA
Section 7, point 7, (Documents, 2.1.1 660-01-1 and KCA 7.1.2.1.2/02, M-
534855-01-1). A a@mary@i’%mod ng 1@ parg%e rs@ven in the PECgy report (KCP 9.2.4.1).

2 o\© S .
CP9.2.4. 1/& Catm‘of co@ntr@ns 1®0undwater

Predicted envﬁgonme 1 c@ntr&ﬁéns 1@r0undwater (PECcgw)

For PECygy l?ﬂatl@ ethephon an 11te HEPA were considered.
Ethephon isa di E?UC phésphonj oK1 = 2.8, pKa2 = 7.2) and therefore can be present in either
neutral anio

s with 1ther@ ngle (monoanion) or double negative charge (dianion),
depeiiding on@he p @ue 0 & ¢ megdium. In the soil environment ethephon will be present as either
negatively_C ﬁrged no:p\né HONS OF C mons The adsorption of ethephon is predominantly based on
non- specﬂ%ﬁ interdctions wjth the<Spil and binding to the soil organic matter is a subordinated process
only. This is irmed Wy thegsuarrow range of Kr values (9.3 to 11.0 mL/g) measured across four
soils, without correlation to organic carbon content. Thus adsorption coefficients K¢ for ethephon were
not normalised to ('@f-Q rganic carbon content of the soil to calculate Ks, values.

No statistically significant correlation between the degradation half-life of ethephon and the pH value
of the soils was detected using the German Input Decision tool (-, 2012). However, higher
degradation rates were found for the soils with high pH and the lowest degradation rate was found for
the soil with the lowest pH.
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As a precautionary approach two groundwater assessments for acidic and alkaline soils have been
conducted for ethephon in agreement with FOCUS (2014) recommendations. For acidic soils the worst
case DTso of 47.9 days was used for ethephon (see KCP 9.2.4.1/01) and for alkaline soils a geometric
mean DTso of 3.8 days from two alkaline soils (see KCP 9.2.4.1/02). The geometric mean Ky of 10.0
mL/g was used for ethephon in each soil layer in both assessments, in combinatiéh with the arithmetic
mean Freundlich exponent 1/n of 0.862. In both groundwater assessments £€0 etric mean DTso and
Koc values in combination with the arithmetic mean Freundlich exponent Jdn of 3 W%used%)r
the metabolite HEPA. O @

Y
yere cal u@ted QQ@;e?SpOB@%tO th@gﬁ\f{MS

New PEC,, values for ethephon and its metabolite HEPA xe
comments on the adsorption behaviour of ethephon in soilBayer A provided a @cussidw on the
validity of the adsorption data determined at pH above 6 agyvell a iscq&ﬁon org@é pHg\iﬁ)endency

of the adsorption process (please refer to MCA Sec@?ﬁ 7, -data p(%g 7.Z§). Tl@new {jECgW
S © £

calculations are summarised below (p.23). %, ég\);\a
O ¢ @w @0 C© &@
*g* A N @
Q' & & <
v O S v s
: & S Q@ oy e
Report: KCP 9.2.4.1/02; : 201@%-53-01-1@
Title: Ethephon (ETP) g metabolite: PECgw FOZUS PEARL, PEEMIO, MACRO EUR -
Use in winter Is a@ring@%ﬁeals i@eidic 801 in El@ e
Report No.: EnSa-15-0879) " % Q Q @)
Document No.: M-539255.01-1 5> ° O O s
Guideline(s): FOCUS G@ 2000CSANCO/321/2000 rev. @FOCUS\@W 2009.
SANCO}3144 0 veysion 1; &0 US GWS201 eneric Guidance for Tier 1
FO Grou@water %@essnf&gts, Verson 2.2; US GW 2014b.

S 0/13144/20 ersion 3; FOCIQf&Kinet'O%, 2014.Generic guidance for
ati i d De ationgginetics\fromn Environmental Fate Studies on

Pestici ré@(n E%gR gistrati§ Verﬁ@@ill.l §
Guideline deviation(s) @@mt applicable & X 6@9
GLP/GEP: O o @@ &Q IS

e ..O U
2 L d s 9,
Methods a@ate s: Predicte é%iromental “ncentrations of the active substance ethephon
and its metabolite A ifgroundwater, r@iarge TPEC,w) were calculated for use in Europe, using
the simulation riu@dels EQCUS ARL @}4.4, EQCUS PELMO 5.5.3 and FOCUS MACRO 5.5.4.
PECgw were evajuated @s the @tile ofdhe mean annual leachate concentration at 1 m soil
scen,

depth. Model%ara s andv s co@sting of weather, soil, and crop data were used as
proposed b@OCUé@ N

A
Ethephoi\is intéaded use aa pla@rowth regulator at specific growth stages to shorten and
strengthen cergal stems,dnd thus incr% resistance to lodging. Use on winter and spring cereals, both
early and la@in theSgason @as invéstigated. Detailed application data used for simulation of PECqgy

are compiléd in T%ble 9%%& QY
Q)
1oy
- &
o8
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Table 9.2.4- 1: Application pattern used for PECgw calculations of ethephon
FOCUS Application )
Individual Crop Rate Interval Plant BBCH :;zng:illlt 1::;?;‘;(‘)%
Crop Used for per Season Interception Stage P
Interception | [g a.s. /ha] [days] [%] o2 [g a.s. /ha]
Winter Cereals Winter .
(earls) ot 1 x 480 - 80 37:39 1x96
Winter Cereals Winter ¥ < @‘J/
(o ot 1 x 480 ; 90 @@pﬂ i~ x4
Spring Cereals Spring © A AN S N
(early) Cereals 1'x360 ) @@ & 37 O 1%
Spring Cereals Spring BN @) o3 N
(late) Coreals 1 x360 - 9 90\ (géﬁ%l N @x 36
O NI
S o £
. o g QO &
Input parameters for ethephon and its metabolite i~ A wereu sed a&summ@glsed %Table .4- 2.
§ & & o &
Table 9.2.4- 2: Input parameters of ethep@ and @metab@lte fo&Eng%% culati
Parameter | Unit SValuel, ‘ @f@ N (,@Qmme@;)7
Ethephon S ¢ 9 s &
Molar mass [g/mol] © @i‘l.S Ch- o @
Water solubility Img/L]> | “~800000%% | 20 é)pH 4> N
& ¢y D DocumenwgCA 2501, I 2002).
S S A §8-206704201-1 (\
Vapour Pressure ~JPa] ©\>j @Jﬁ-OS" o °C©
SN 9 < Docliment K @A 2.2/03, || 015).
@ o YO | Ml
Freundlich Exponent N Ky .862 %ﬂthm@ mean (n=4)
5
@© @ @&9 g ocugipnt KCA 7.1.3.1.1/02, [l 2015).
SN & & T M-39124-01-1
Plant uptake factof s © [ ((;O ((Q\y Conservative default value.
Walker Expor@ X [-] ﬁQ 0.7 @efault value
PEARL Pardmieters <O°  © & © %
Substance code >  « | [[1@ cy)” ETR, | -
DTso o @j@ @%s] 479 Laboratory SFO DTS5 (20 °C) value normalised to
o\@ <) § N pF 2 (worst case value, n=5, acidic soil)
Q) @ S O Document KCA 7.1.2.1.1/03,
Q Cs A (2015), M-534660-01-1
Mola@atlon Energ}g@ [kJ/mol] 9 65.4 Default value
Ky @J @ ZﬁmL/o H(®) 10.0 Geometric mean (n=4)
2, SO Document KCA 7.1.3.1.1/02, |JJj2015),
S & M-539124-01-1
PELMO Parametérs o
Substance code @ [-] AS -
Rate constant kY [1/day] 0.01447 Laboratory rate constant (20 °C) normalised to pF 2
(worst case value, n=5, acidic soil). Equivalent to
a SFO DTS5 value of 47.9 d.
Document KCA 7.1.2.1.1/03, || | GGG
(2015), M-534660-01-1.
Qo [-] 2.58 Default value
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Parameter | Unit | Value Comment

HEPA

Molar mass [g/mol] 126.1 -

Water solubility [mg/L] 800000 Ethephon water solubility @}O °C & pH 4 used as
default.
Document KCA 2.5/0] n(zogz)
M-206704-01-1 9

Vapour Pressure [Pa] 8.00E-05 | Ethephon Vapour ure gh2S °C used as d&fj It.
Document KCAQ /03 &‘i
M-5 7-01-1

Freundlich Exponent [-] 0.943 Arjthmetic @pan (n
gggimem(m 7431 2/®h

k< 996) 16619 1 L&y Q

Plant uptake factor [-] 0 &K Cons@/atlve@ault }{a@e

Walker Exponent [-] 0.7 Q Default vatug f\\@} A

PEARL Parameters o §) @}\9 @ @7 &

Substance code [-] &PA R @5}%@

DTso [days] La‘t@\<t DT5‘£0 °C)yvalue normalised to

‘NS 1.5
o

AN (geo@? catt , N= 4
Q' o 21 50, _
P10 >l<%£®> My534855-01
Molar Activation Energy [kJ/mol] 65.4 De@\lft valu®) N
Kom [1@] @9 1%8 @jlculat@om cothetric mean Koc value
@ Q K gssuming conv n factor of 1.724.
PELMO Parameters @ S) A o Z o
Substance code (&@ [1Q 9 N =
Rate constant N &%i)éy] 0.46210 @nboratoky rate constant (20 °C) normalised to pF 2
©© N X ~jeeo ¢ mean, n=4). Equivalent to a SFO DTs
S %@ S &Q valugot 1.5 d.
® @ <" | Deciment KCA 7.1.2.1.2/02, | |GG

2 O R (2015), M-534855-01-1.
Quo N N <{-] @) .58 SDefault value
Ko 0 \%) [mL/ gjpj \@5220 Geometric mean (n=5).

NS @ é& Document KCA 7.1.3.1.2/01, || | |

SR (1996), M-166197-01-1.
Formation fragtion 9) [-] 1(1\@ f(\\Q .0 Worst-case default value
Degradatlon\#)actlo@om 9@» @)  ETP -> HEPA
(FOCUSREARL &@MACRO)  © v
Degrﬁlon ra@from #40 N Ny | 0.014471 Active Substance -> Al
(FOC PEI§§I’O) N & . O | 0.4620980 A1 - BR/CO2
The use of eth n in v@lter als (early), winter cereals (late), spring cereals (early) and spring

s?

cereals (late) in

was assessed The application dates are summarised in Table 9.2.4- 3.
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Table 9.2.4- 3: Application dates used for the simulation runs with ethephon
Individual crop Winter Cereals | Winter Cereals | Spring Cereals | Spring Cereals
(early) (late) (early) (late)
Repeat Interval for App. Events Every Year Every Year Every Y@j‘ Every Year
Application Technique Spray Spray Spga@ Spray
Scenario 15 App. Date 15 App. Date 1A %atm ° 1%t App. Date
(Julian day) (Julian day) (Julizin dag@ (J@ian d@%
Chateaudun 02-May 08-May @21-Apfy &% 2&%
(122) (1281>° (MY @ @l
Y o
Hamburg 30-Apr 06@1%y @C 6May v %I\P-May
(120) Ane) - w (1200, | D 3D -
C
Jokioinen 01-Jun ‘2’\0\0/6-Ju O 11187 ©° 144n
19 O @ g P &
Kremsmuenster 30-Apr ® (}Qﬁay N 063\/Iay©® @@I-May
1200« | 26 & | Srazey a7 131
Okehampton 22—Ap® Q 24§ N 29%m Q@ 03-May
(112, . ( @9 (123)
; € J SN N - -
Piacenza 1®pr %@Apr @ N 9
LES s | SO S i
Porto ©06-Apr~ |, 11-4pr @N 29CApr 07-May
o (@ (10 o (119) (127)
Sevilla %@J an é %@S_J an Q @ - -
N | elus @ |7 - -
Thiva @ Q& 08-Sy 12-Mar - _
S J W S f?”) &\ - -
© LA Q" W
Findings: PEC,y V@ evaluated a%@% 80 rcen&l@of th@@ean annual leachate concentration at
1 m soil depth. ® Q’()@’ NN
@ . .
US PEﬁlL, PE%MO &d MACRO for ethephon and its metabolite

PEC,w values ¢ taineé;g%th FO

HEPA are g’i&

in Table 9.4~
Table 9.2.4-7 fopuse in Spri §

FO(@ PE {\E@ and{%MO&ng results of ethephon and its metabolite

Table 9.2.4- 4:

&

4

t le 9@4-5

ing cerealsi

S

T

e use winter cereals and in Table 9.2.4- 6 to

. ( er Céteals (e , 1 x-480 g a.s./ha, 80% interception)
Scenario © [f\QV (g\\& E@phoq\@ HEPA
S |OPEARL | @ELMO. | MACRO | PEARL PELMO | MACRO

< ol el medd [ng/L] [ng/L] [pe/L] [ng/L]
Chateaudun, © | %0.00c] <0001 <0.001 <0.001 <0.001 <0.001
Hamburg =)<0.00% | =0.001 - <0.001 <0.001 -
Jokioinen  §> <0001 |@y <0.001 - <0.001 <0.001 -
Kremsmuenster | £0.001 <0.001 - <0.001 <0.001 -
Okehampton ©0.001 <0.001 - <0.001 <0.001 -
Piacenza <0.001 <0.001 - <0.001 <0.001 -
Porto <0.001 <0.001 - <0.001 <0.001 -
Sevilla <0.001 <0.001 - <0.001 <0.001 -
Thiva <0.001 <0.001 - <0.001 <0.001 -
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Table 9.2.4- 5: FOCUS PEARL and PELMO PECgy results of ethephon and its metabolite
(Winter Cereals (late), 1 x 480 g a.s./ha, 90% interception)
Scenario Ethephon HEPA
PEARL PELMO | MACRO PEARL PELMO | MACRO
[ng/L] [ng/L] [ng/L] gLl | fego [ng/L]
Chateaudun <0.001 <0.001 <0.001 <0.001  [ss, <0.008 | 450.001
Hamburg <0.001 <0.001 - <0001 &Y <0001 | T -@
Jokioinen <0.001 <0.001 - <0.001, O] <01 TS
Kremsmuenster | <0.001 <0.001 - 57<0.001 | \<0.00107] | % -
Okehampton <0.001 <0.001 - L <(@§?1 <0.0Qy X -
Piacenza <0.001 <0.001 - @] L80001 55 0Pl 7w C
Porto <0.001 <0.001 A <0001 | S0.001,9] o8
Sevilla <0.001 <0.001 A& T <007 [&<0.001 Q-
Thiva <0.001 <0.001 S Ay g0w01 @0l [ -
S O @ K© T @&
Table 9.2.4- 6: FOCUS PEARL and PEL@D PEcgresu@of ethephon z@ts me%olite
(Spring Cereals gearly),Q 360@9 .S. /ha@ﬁ% m@ﬂceptl& @
Scenario Etheg@\ﬁ D 9 W @Eﬁ’A
PEARL PEEMO  O'MACRO | SPEARG | (PELMO | MACRO
[ng/L] [ng/L] gl b [ngl [ng/L] [ng/L]
Chateaudun <0.001 [« =0.008Y | < <0.001¢; | €901 <0.001 <0.001
Hamburg <0.001 <001 (O % g <000a?|  <0.001 -
Jokioinen <0.001587] €001, [ - K <0del <0.001 -
Kremsmuenster <0.0@ @\Q%O.OOW Q- @ %Q.m)l <0.001 -
Okehampton <001 <0001 - o7 | @r0.001 <0.001 -
Porto }@001 <@))01 [; R D <0001 <0.001 -
@ @
Table 9.2.4- 7: °\ F S PE an@LMOng@sults of ethephon and its metabolite
&@ & m b eals , 1 X%ﬂ ga. sha , 90% interception)
Scenario BN g}thepho(pﬁ\ G HEPA
PEARL. |CPELMO | ®JIACRO | PEARL PELMO | MACRO
AT T ng/L] ng/L] ng/L]
Chateaudun®©” | K0.0015 | &pw01. Y <0.001 <0.001 <0.001 <0.001
Hamburg\ €y <0.001 G<0.001 - <0.001 <0.001 -
Jokiomsn @ <401 4 <00Ql - <0.001 <0.001 -
Kremsmuenster | 2000019 <0:601 - <0.001 <0.001 -
Okehampton %<0.09§;\9 0.001 - <0.001 <0.001 -
Porto Y <0.001  |Qy <0.001 - <0.001 <0.001 -
S

sk ok
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Report: Kcp 9.2.4.1/03; | Gz T 2015 M-539257-01-1

Title: Ethephon (ETP) and metabolite: PECgw FOCUS PEARL, PELMO, MACRO EUR -
Use in winter cereals and spring cereals in alkaline soils in Europe

Report No.: EnSa-15-0880

Document No.: M-539257-01-1 2

Guideline(s): FOCUS GW 2000. SANCO/321/2000 rev. 2; FOCUS GW 280)9.

SANCO/13144/2010 version 1; FOCUS GW, 2014a. ngéﬁc G%nce foQ ier 1
FOCUS Groundwater Assessments, Version 2.2; FOC
SANCO/13144/2010 version 3; FOCUS Kinetics, 201 nerl&gulda e for
Estimating Trigger and Degradation K1net1c§ from& ronm &Rial Fa %udle
Pesticides in EU Registration, Version 1@
Guideline deviation(s):  not applicable © ‘&g °\
GLP/GEP: no & . § N
\ K \ @ o
Ly @ § N é’
&© @@ @
Methods and Materials: Predicted env1r0nment@ con@g\ratwn@ of the actlv bst ethephon
and its metabolite HEPA in groundwater recharge (P W) calc ed fz§se i rope, using
the simulation models FOCUS PEARL 4.4 >FO 5%3 an CU ACRO 5.54.
PEC,, were evaluated as the 80" perce lf the me ‘Qnua leachatgsxoOncentration at 1 m soil
depth. Model parameters and scenan(%@onsw@ of @atber@oﬂ croata were used as
proposed by FOCUS. @ Q

Ethephon is intended for use as a@@nt gr@th re@lator spe ? gro@ stages to shorten and
strengthen cereal stems, and thus 1ncrease@1stan&e o lodging. Us@)0on winter and spring cereals, both

early and late in the season wa@mve figated. The a%hcatlo@patterr%and dates used for PEC,y
calculations in alkaline soils Werﬁtlcal tho sed fors acidigy soils (see KCP 9.2.4.1/01).
Application data used for P tiond\are cotipiled in®able 9@4 1 and application dates used

in the model runs are surg ise d@ﬁabl@2 4- & S %\

Input parameters for ethgphon &ﬁ its megbohte@EPA@g%re used’as summarised in Table 9.2.4- 8.
Table 9.2.4- 8: t t thy\ﬁ ttfPEwllt
able 9 8 %1\@1 parame ers@e e]@ and@ me ite for PECgw calculations

Parameter QT U@ i& Vall@ ‘ Comment
N

Ethephon  °_~ O 4 @) X @

5

Molar mass A M\@ %g/mow %4.5 S
Water solubility °\ [m%%] °\8000& 20 °C,pH 4

S Document KCA 2.5/01, || |l 2002).

SRS
e @ M-206704-01-1

Vapour Pre 9 [Pa] @OE-OS 25°C
o § K §

Document KCA 2.2/03, [l 2015).

© @w M-514117-01-1

Freun§ijz€h Exp@pent < 0.862 Arithmetic mean (n=4
@ @ é] . ©\ Document KCA 7(.1.3.) 1.1/02, | 2015).
R\ M-539124-01-1

Plant uptake fac@S 9 [y 0 Conservative default value.
Walker Exponent N [-] 0.7 Default value
PEARL Parameters Qy
Substance code [-] ETP -
DTso [days] 3.8 Laboratory SFO DTS5 (20 °C) value normalised to

pF 2 (geometric mean, n=2, alkaline soils).
Document KCA 7.1.2.1.1/03,
(2015), M-534660-01-1




B

A
BAYER

E

R

Page 21 of 35
2017-07-25

Document MCP: Section 9 Fate and behaviour in the environment

Ethephon SL 480 g/L

Parameter Unit Value Comment
Molar Activation Energy [kJ/mol] 65.4 Default value
K [mL/g] 10.0 Geometric mean (n=4)
Document KCA 7.1.3.1. 1/% B 015),
M-539124-01-1
PELMO Parameters . % <
Substance code [-] AS - N) @ @) m@
Rate constant [1/day] 0.18241 Laboratory rate c ant ( ) no 11sedtrQ9pF 2
(geo ic mean, n=2, alkaline s { ) Equiviilent
toa DTsq value of'$.8 d. k
Doggment @@x 7.1.1.1/03,
(2015), MS3466001°1. S, G .
Quo [-] 2.58 @efaul@g\c}'lue Y o O L
HEPA . N <§@
Molar mass [g/mol] 126. N S (@\Q (7%@
Water solubility [mg/L] 8@@00 @ﬁepho@gwater @blllty@o C@; pH 4 used as
@ gdefa @) LN N
N Dogufent KCA 2. 5/(@*(2002),
é Q,l) 6703@ 1 B
Vapour Pressure [Pa] Q 8.0@@-05 %Theph Vapou@ressur 5 °C used as default.
@) @h Docuthent KCAL2.2/03 (2015),
Q< D
N LS| MesfI T .
Freundlich Exponent [-] 9 [y 0.943 Arlthme iﬁ?ean (15).
N § é Bocumen 3.1.201, || N
v O o [ 19965 M- 166@»7 01-1.
Plant uptake factor &t [ [(\& (x 0 o Con%rvam@efault value.
Walker Exponent \Q 1% V" 0O }@fault ¥ e
PEARL Parameters O ) & % @‘J/ @
Substance code @wj bl @ m@ﬁél%EPA&& - @V
DTso o . Ol @’ K 1@@ Labdratory SFO DTso (20 °C) value normalised to
N N Q') < @F 2 (geometric mean, n=4)
A S QO N SDocument KCA 7.1.2.1.2/02, | N [ N
Q q o | @’ “v| 2015), M-534855-01-1
Molar Activation @{}rgy %, | [kJ@ol] 65 fé& Default value
Kom @%% @} @;/ 1868 Calculated from geometric mean K, value
o © //@ m@ assuming conversion factor of 1.724.
PELMO Par%eterg@& ®) @) >
Substange\sode R N -
Rate {onstant @ 2) /day] 0.46210 Laboratory rate constant (20 °C) normalised to pF 2
W < N ﬁg\l o (geometric mean, n=4). Equivalent to a SFO DTsg
% %, Q\ value of 1.5 d.
§ Document KCA 7.1.2.1.2/02, || | |
© B2015), M-534855-01-1.
Qo [-] 2.58 Default value
Koc 7 [mL/g] 3220 Geometric mean (n=5).
Document KCA 7.1.3.1.2/01, || | G-
(1996), M-166197-01-1.
Formation fraction [-] 1.0 Worst-case default value
Degradation fraction from = to 1 ETP -> HEPA
(FOCUS PEARL & MACRO)
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Parameter

Unit

Value

Comment

Degradation rate from - to
(FOCUS PELMO)

0.014471 Active Substance -> Al
0.4620980 A1 -> BR/CO2

Findings: PEC,, were evaluated as the 80™ percentile of the mean annual leach

1 m soil depth.

@

PEC,w values obtained with FOCUS PEARL, PELMO and MACRO for eth@&hon

HEPA are given in Table 9.2.4- 9 to Table 9.2.4- 10 for the use winter ce

to Table 9.2.4- 12 for the use in spring cereals.

N
reaks and

o

%1/3 concentration at

its metabolite
able

o) 4-
.

Table 9.2.4- 9: FOCUS PEARL and PELMO PEC,. result@f7 ethep%)n an{%s met@%}hte R
(Winter Cereals (early), 1 X 480 g a.s. /ha%,&@/o mt@eptm‘i& @gjxg IS
Scenario Ethephon @%ﬁ °\ g\% H%PA (({@ % °
PEARL PELMO | MACRO | @QPEARL | FELMOO| MAFRO
[ng/L] [ng/L] g/l .Y gAY [« Tlngl | <hign
Chateaudun <0.001 <0.001 <001 | <0001 | <09l |7 <0.001
Hamburg <0.001 <0001 [ - 7] G000 O Lol -
Jokioinen <0.001 <0001 @) - |87<0001" | ©<0.0010") -
Kremsmuenster <0.001 <0.001 ¢ (\\&- @%@ <@@1 9 <0.gpl -
Okehampton <0.001 <0.0pT) - | L @001 §@01 -
Piacenza <0.001 QT N g | %0004 001 -
Porto <0.001 <0001 N % Y <ot <0.001 -
Sevilla <0.001 [, 20007 - 2001 <0.001 -
Thiva <0.001 <0.@’ o &/ <0.0010) | <0.001 -
RN
Table 9.2.4- 10: FOC @ @M aw r@llts 0%%phon and its metabolite
(Winter Cereals ate 480 g a.s. %@90% terception)
Scenario O Et@mn L QO HEPA
PEARE> | #ELMOYY) RO<}" PEARL PELMO | MACRO
7 gl [Ogry | Nwelp, [ng/L] [ng/L] [ng/L]
Chateaudun 5] <0001 Q@1 N <0008 <0.001 <0.001 <0.001
Hamburg o 20.001 7| <0001 | , - <0.001 <0.001 -
Jokioinen S <00y oo ” | o - <0.001 <0.001 -
Kremsmuenstety <0001 o <0j(&@ I~ - <0.001 <0.001 -
Okehampton)® | @&0.001% | <001 @ - <0.001 <0.001 -
Piacenza €:2<0.001 | ©50.00k - <0.001 <0.001 -
Porto &> <0601 | <000 - <0.001 <0.001 -
Sevilla®  ~& <9001 @ <0001 - <0.001 <0.001 -
Thiva v <0.004 > | 50.001 - <0.001 <0.001 -
)
T L ®
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Table 9.2.4- 11: FOCUS PEARL and PELMO PECgy results of ethephon and its metabolite
(Spring Cereals (early), 1 x 360 g a.s./ha, 80% interception)

Scenario Ethephon HEPA

PEARL PELMO | MACRO PEARL PELMO | MACRO

[ng/L] [ng/L] [ng/L] gLl | fego [ng/L]
Chateaudun <0.001 <0.001 <0.001 <0.001  [ss, <0.008 | 450.001
Hamburg <0.001 <0.001 - <0001 &Y <0001 | T -@
Jokioinen <0.001 <0.001 - <0.001, O] <01 TS
Kremsmuenster | <0.001 <0.001 - 57<0.001 | \<0.00107] | % -
Okehampton <0.001 <0.001 - L <(@b1 <0.0Qy X -
Porto <0.001 <0.001 - @ | 38001 55 <®01 @@ w,°
o’ ©@’ @ @ @

Table 9.2.4-12:  FOCUS PEARL and PELMO P@w resalfs of ethéphon zéfnd its @taboll@

(Spring Cereals (late), 1 x 360 g a % u&}ceptl&) /\@
Scenario Ethephon SO Q\)} @U Q@\\U HEPA @

PEARL PELMO-_ [ MACRO R PEARL |5 PELM(’ | MACRO

[ng/L] gLk | @l @ Ll b nd®) [ng/L]
Chateaudun <0.001 <0007 [0 <0.001 «<0.00hQ°| €001 <0.001
Hamburg <0.001 <gpo1 ., P D |5 <o @ ©5<0.001 -
Jokioinen <0.001 00018, ] - @ ) <0.001 -
Kremsmuenster | <0.001 ', <000 | & - © @.001 <0.001 -
Okehampton <0.001 <o (VY - ¢, <0.00657 | <0.001 -
Porto <0.00lo> | £0.0017,] - BN <odel <0.001 -
S 0T O o N
& 9 N

Conclusion: @ & Ko Q 6@

conducted for ethgphon. ase DIso of days Wwas used for ethephon in the groundwater
assessments intacidic sg?is and a geonfefric mean 3.8 days in the groundwater assessments in

alkaline soifsAll %}r @eters ame@w sa&g n the two assessments.

@ @
As a precau‘uonar@ppro@h tWO%E}‘Olln §m§ for acidic and alkaline soils have been

All PECgy Valu re ephon d 1ts abol@@ HEPA for use in spring and winter cereals were
<0.001 pg/L im k oth alka fue soil§DBased on FOCUS groundwater calculations with
PEARL, PEL@O & AC}%@ mo

0

) it c%be concluded the use of ethephon on cereals poses no

unacceptab@qsk t undwater % de[@
% @) © ‘”\g
@ (g
Calciitation of PEC o Slues @g ethe@n and HEPA considering pH dependent adsorption.
D .
AN
T

New PEC,y V@S for @wph and its metabolite HEPA were calculated in response to the RMS
comments on the a tion behaviour of ethephon in soil. The RMS set a data gap for ethephon
adsorption at pH e 6 and proposed a provisional risk assessment using a K, of 10 L/kg as a
worst-case.

Bayer AG provided a discussion on the validity of the adsorption data determined at pH above 6 as
well as a discussion on the pH dependency of the adsorption process (please refer to MCA Section 7,
data point 7.2.2.3). Based on this discussion the following adsorption parameters for ethephon were
proposed:




B Page 24 of 35
BAEER 2017-07-25
R
Document MCP: Section 9 Fate and behaviour in the environment
Ethephon SL 480 g/L
Geometric mean Ko (L/kg) at pH <7 980 (n=7, geometric mean)
Geometric mean Kr,. (L/kg) at pH > 7 102 (worst-case, n= 1, pH 7.3)
Arithmetic mean 1/n at pH <7 0.992 (n=7, arithmetic mean)
Arithmetic mean 1/n at pH > 7 1.0 (worst-case, n= 1, pH 7.3) @@
S o

A DTs value of 9.18 days (geometric mean of 12 soils') was used as pr

N =~
sed si{l%le Ethe©phon @J(i)ft

RAR 18 Volume 3 CP. New PECy calculations were only performed fdZpH > Ters thi& ] thgworst-
case approach. All resulting PEC,,, values were < 0.1 pg/L. A \\ Q R,
The details of the calculations are summarized in the follo¥ing tal@% K\ 6@1% %’\7\
. . . O\ r@[ \ @ o
Table 9.2.4- 13: Application pattern used for PECgw cz@?ulatl(ms of et on N X
~Xpplic#tion o
.. FOCUS Crop Rate & o P Plag\g Amoun&aching
Individual Used for per @terv%\ Inter- BBCH Qithe Sofper Season
Crop . A StageCs %
Interception Season NS deption N 7o <
[gas. el [days] [@7 %]« ~ | Olgas. /hal
Winter Cereals : S (Q S o
sty (B g Winter Cereals 1 {4@%@ & T 0% ;&(& @%9 o 1 x96
U o
Winter Cereals (late) | Winter Cereals @480 -& @90 NS 41-%&@ 1 x48
Spring Cereals - QO & Q> N ¢
(Gt (B @) Spring Cereals ¢y 1 x5\6@ s @) 8(;\@ ) @?9 1x72
Spring Cereals (late) | Spring C ) 12\\3760 bl Q0 41-51 1x36
pring Cereals (late pring Cere \gy . - % R - X
“ O 9O . o &)
Table 9.2.4- 14: Application dates Qed Er%e simlmltion"gms with ethephon
Individual crop é&g@Win Winter o Winter ring Spring Spring
N Ce%sls Cereals C@ als q_ " Cereals Cereals Cereals
@) (early) 4 (fixed date) | ({late) @) (early) (fixed date) (late)
Repeat Interval for @Mjp F@g&ry Ye%vv Every.Year ﬁ\\%ery S@\;{ Every Year | Every Year | Every Year
Events o NS
Application Te&kr/i}i/que i Spﬁ% @)@gpray R Spray Spray Spray Spray
Scenario @ > &App. QD 1+ @ g@ App. 1 App. 1% App. 1 App.
R @ ate oga e Date Date Date Date
{\\ t(Julian @y) | (Julian da/ﬁ (Julian day) | (Julian day) | (Julian day) | (Julian day)
Chateaudun é}a @ O%@\de < 15-Apr | 08-May 21-Apr 15-May 28-Apr
N fg) o (122) & [ (128) (111) (135) (118)
Hamburg ° © O30-Ap 1SsApr 06-May 06-May 15-May 11-May
S © @y (120 105) (126) (126) (135) (131)
Jokiotven @@ é@ un v 15-Apr 06-Jun 11-Jun 15-May 14-Jun
%, 152) ¢ (105) (157) (162) (135) (165)
Kremsmuenster () D 30-Apr 15-Apr 06-May 06-May 15-May 11-May
i (1@3 (105) (126) (126) (135) (131)
Okehampton QY| 22-Apr 15-Apr 24-Apr 29-Apr 15-May 03-May
(g (112) (105) (114) (119) (135) (123)
Piacenza 17-Apr 15-Apr 21-Apr - - -
(107) (105) (111) - - -
Porto 06-Apr 15-Apr 11-Apr 29-Apr 15-May 07-May
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Individual crop Winter Winter Winter Spring Spring Spring
Cereals Cereals Cereals Cereals Cereals Cereals
(early) (fixed date) (late) (early) (fixed date) (late)
Repeat Interval for App. | Every Year | Every Year | Every Year | Every Year | Every Year | Every Year
Events
Application Technique Spray Spray Spray Spray Spray Spray
Scenario 1t App. 1t App. 1t App. 1t App. 1%t @ @M Appy
Date Date Date DateQx| sDate Dat&))
(Julian day) | (Julian day) | (Julian day) (Jullan@ﬁy) (J@an dﬁ‘y% (Juli%ﬂay)
(96) (105) (o) Of  (119) (1350 %(J27)
. N N o
Sevilla 18-Jan 15-Apr 25-Jan OERN @ S -
(18) (105) @ K- N P e
J
Thiva 08-Mar 15-Apr é\ -Mar Q\ﬁ -7 @j = @@ )
9
(67) (105) o & P .- :
O O
\ QCQ} @@
Table 9.2.4- 15: Alkaline assessment (for 7), 102@1 /k%%l S
FOCUS PEARL, PELM@Qjiind M RO @ﬁw results of ephon@%‘ pH > 7) and
its metabolite 2-HEPA’ o(@thex@ereals@ ),5k.x 480 g@is./ha, 80% interception).

@

Scenario Et@hon (7$ o I@#A
PEARL | PELMOCQ| MACRO O PEARR | FELMO | MACRO
gLl |Olpeii” | «ligtl O [pel (O gLl [ g
Chateaudun 0.001 ¢ <gibol [><0.001Y | <6001 <0.001 <0.001
Hamburg 0.055° | <0001 © | R0.005, | <0.001 -
Jokioinen 0080  |O<0.004 | 5 . 9 <060 <0.001 -
Kremsmuenster @ 2 & 008y & - @%0 1 <0.001 -
Okehampton S0.068 @ 0901 P SO [ w0001 <0.001 -
Piacenza A 00130 | «c0001, | Q0 <O 0001 <0.001 -
Porto Of @7 NZ<000) | - ] <0001 <0.001 -
Sevilla e |, Qo <e1 &7 - Y | <0001 <0.001 -
Thiva &k, <0001 £0.001 D <0.001 <0.001 -
o O v ©
Table 9.2.4- 16: .~ FOCUS PE , PEIzNtO angd MACRO PEC,y results of ethephon (for pH > 7) and
A its@etaboﬂiﬁ@%HEkA (Winfer Cereals (late), 1 x 480 g a.s./ha, 90% interception).

Scenario | 9 RS Kﬁﬂephq@% HEPA
&> &7 PEARL ICPELMO | MACRO | PEARL | PELMO | MACRO
SO e ol gl [ng/L] [ng/L] [ng/L] [ng/L]
Chategddin -,  p.20.004 <6001 <0.001 <0.001 <0.001 <0.001
Hamburg O ) 0% | O<0.001 _ 0.005 <0.001 §
Jokioinen w010 <}~ <0.001 - <0.001 <0.001 -
Kremsmuenstery> | “0.01255 | <0.001 - <0.001 <0.001 -
Okehampton &) 0.067 0.001 - <0.001 <0.001 -
Piacenza @] 0013 <0.001 5 0.001 <0.001 .
Porto 0.047 <0.001 5 <0.001 <0.001 :
Sevilla <0.001 <0.001 = <0.001 <0.001 =
Thiva <0.001 <0.001 5 <0.001 <0.001 .
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Table 9.2.4-17:

FOCUS PEARL, PELMO and MACRO PECgy results of ethephon (for pH > 7) and

its metabolite 2-HEPA (Winter Cereals (application on April 15th), 1 x 480 g a.s./ha,
80% interception).

Scenario Ethephon HEPA

PEARL | PELMO | MACRO | PEARL | PfEMO | MACRO

[ng/L] [ng/L] [ng/L] [ng/L] SImg/l] o | [ng/L]
Chateaudun 0.001 <0.001 <0.001 <0.001 <0.6 | ©20.0015
Hamburg 0.055 <0.001 - 0.00501 &0l §
Jokioinen 0.010 <0.001 - e <008y | 0001 ST
Kremsmuenster 0.012 <0.001 - @ <@H01 - <0.08], N -
Okehampton 0.067 0.001 - O Moo Y <01 g7 -
Piacenza 0.013 <0.001 O B 0.0010 | 0001 Y &Y
Porto 0.047 <0001 | O ¢ff <@ |@2.000 | Q-
Sevilla <0.001 <0001 [Q - > | <0001 <0y |@ -
Thiva <0.001 <0.001 0 | BA=0005s | gB001 (17 -

§ Q @O % O

Table 9.2.4- 18:

FOCUS PEARL, PELM@ and MACRO P
its metabolite 2-HEPA§%Spring Cereals @arly)

Cew regults of &hephon (for pH > 7) and

,/1,@ 360 g%ns./ha,,ﬁ’% interception).
N\ &)

Scenario E@m)hm!& S @bffPA
PEARL |¢PELM® | MACROA} PEARL |- PELMO | MACRO
[pg/L] gLl |~ ng/LIO | (/L] " [ng/Li [pg/L]
Chateaudun <0.00%, | <8001 < <0091 | Q20.000 <0.001 <0.001
Hamburg 0.005 | S20000 O] v G <0 [ <0.001 -
Jokioinen 95001 <0ppl |, - S| <ol <0.001 -
Kremsmuenster 003 @) 1 O -@ |ss0001 <0.001 §
Okehampton 57 0.00% | . 0.001 S° @ <0.001 <0.001 -
Porto Y <001 [@<000f | R- Af <0001 <0.001 -
% rqgnsresl o miiscer
Table 9.2.4- 19°:\ F S PEARL, PE@O and MACR® PECgy results of ethephon (for pH > 7) and
itsimetabélite 2-HEPA (Spking Cerials (late), 1 x 360 g a.s./ha, 90% interception).
Scenario . S the&lﬁf% Y HEPA
<" [ ®EARL@] PEEMO JSMACRO | PEARL | PELMO | MACRO
& @ Inglkl oLl | Ing/Li [ng/L] [ng/L] [ng/L]
Chateauduny  &F <0001 &i@:;.oe@ <0.001 <0.001 <0.001 <0.001
Hamburg SO ®bos S <00e1 - <0.001 <0.001 -
Jokioinér ) @ 0.001 L0001 - <0.001 <0.001 -
Kremstuenseer” )7 0.003° | ©20.001 - <0.001 <0.001 -
Okehamptoiv 3@507 N <0.001 - <0.001 <0.001 -
Porto <7 | Rooop,, | <0.001 - <0.001 <0.001 -

3

@
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Table 9.2.4- 20: FOCUS PEARL, PELMO and MACRO PEC,y results of ethephon (for pH > 7) and
its metabolite 2-HEPA (Spring Cereals (May 15th), 1 x 360 g a.s./ha, 80%

interception).

Scenario Ethephon HEPA

PEARL PELMO | MACRO | PEARL PFLMO | MACRO

[ng/L] [ng/L] [ng/L] [ng/L] SImg/l] o | [ng/L]
Chateaudun <0.001 <0.001 <0.001 <0.001 0.0 | ©20.005
Hamburg 0.005 <0.001 - <0.00l9t @0l o7
Jokioinen 0.001 <0.001 -y <008 | 50001 ST
Kremsmuenster 0.003 <0.001 - @ <@o01 - <0.08], N -
Okehampton 0.007 0.001 - O | Moo <001 b .
Porto <0.001 <0.001 e \%4 <0000 | &0001 ] &

O o @w @ O @
RN Q S
CP9.24.2 Additional field tests Q ©\ w;\ & @é @@
No additional field studies were performed. @v\’ Q© @Q K v @
5 @ g

CP9.2.5 Estimation of concen@tmns@ su&t@ce w@r an@%’edlélﬁgnt
For the PEC calculations, the follown@ pre@atlv%lses w@%\e’ con&@ered @

@)
- N @App};@mn S
Representative crops N ‘flate@xy Seasgn 9 Iatgrval Timing of application
Jons.mdP N o [daysin? BBCH Stage
Winter Cereals (early) /,@nQ & 1xA80 BN I 37-39
Winter Cereals (late) Q @@V 1%0 O @ N R 41-51
Spring Cereals (early) €7 |S o 1x360, 5 @ - 37-39
Spring Cereals (late)%@) A @1 x %g}@ < S @Q - 41-51
0 S PSS
PECsw modelling angg%ach @ |

<
Calculatlon&f PEC@%ues oy the a@ke sub@nce aceording to FOCUS
FOCUS,y is a foﬁg step &;ed ach @ C&

Step 1: In thlf@the &t conséevativ, ep, 1nputs are considered as a single loading to the water
body and a@rs‘[ c E% and P sed 1s culated.

Step 2: d1v1du@©oadmgs into @;)e wa %‘x}ody from different entry routes are considered. Scenarios
are a@ nsidered f & orthﬁrn anK thern Europe separately but no specific crop scenarios are
e

defin Q @

Step 3: Air%gexpe%re ass@ssmen&;smg realistic worst-case scenarios is made. The scenarios are
representative agrlcu@ual ditions in Europe and consider weather, soil, crop and different
water-bodies. S ula&%ns use the models PRZM, MACRO and TOXSWA.

Step 4: PEC valuesg@re refined by considering mitigation measures or specific scenario descriptions on
a case-by-case basis.

Predicted environmental concentrations in surface water (PECsw) and sediment (PECsgp)

For PECsy and PEC,q calculations ethephon and its metabolite HEPA were considered.
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Ethephon is a diprotic phosphonic acid (pKai = 2.8, pKa2 = 7.2) and therefore can be present in either
neutral or anionic forms with either single (monoanion) or double negative charge (dianion),
depending on the pH value of the medium. In the soil environment ethephon will be present as either
negatively charged monoanions or dianions. The adsorption of ethephon is predominantly based on
non-specific interactions with the soil and binding to the soil organic matter iséﬁubordinated process
only. This is confirmed by the narrow range of Ky values (9.3 to 11.0 mL{g)"measured across four
soils, without correlation to organic carbon content. As FOCUS Steps 1 reqtgll\s %V&llu as
input, a pseudo Ko value of 200.0 mL/g was calculated from the etr ean ah@ of
10.0 mL/g and the organic carbon content of 5% assumed for sedinfgnt at %ps 1 ugh
FOCUS Step 3 calculations were not required for surface wa@f risk d%sess%%t @u K\\oym value
of 111.1 mL/g was calculated for Step 3 from the orgamc nfétter cantent 0£9% asstimed féxsedlment
in the FOCUS Step 3 scenarios. @) (Ei% \@’ @,@ .

No statically significant correlation between the degraf\i\ﬂ@on I}?f\hfe o@thep and@ pH @‘he of
the soils was detected using the German Input @emsm@ tool @J/BA, 2). Howevéd) higher
degradation rates were found for the soils with hi %H anththe LoW%st degﬁdatlo ate wgsfound for
the soil with the lowest pH. As a precautionary app oa 0 su% ce water assedgments for acidic and

alkaline soils have been conducted for ethep ent $ith FO@U S (2@21) reg@mmendations:
For acidic soils the worst case DTso of 47 ys wassuse ethep on (@ KCP@®72.5/01) and for
alkaline soils a geometric mean DTso of 3 é%iays from two@k 11n ils Wa@used@ee KCP 9.2.5/02).
In both surface water assessments geo@nc gan DTé&and Kﬁvall@vere é@d for the metabolite
HEPA. @) @
@ \ @ .
& R °\ @ O A

Report: KCP 9.%:§/02; : ; 201§ M-539264-02-1
Title: Ethephon (ET d metabolite: %CSW %d FOC UR - Use in winter cereals and

sprifigscerea acidic seils in l%ropev N
Report No.: E —15@ @ & %
Document No.: 392 V @) @ N
Guideline(s): OCUSR001. %ANCO@OZ/ZO @US 2014: Generic Guidance for

tenc d De ation ’@mtlcs from Environmental Fate Studies on

Estlmatmg P
6 1des 1 U Re at10 r510n ; FOCUS 2015: Generic guidance for
& F US ce w Sce S, Vers1 n 1 4.
Guideline devidtign(s): %t apphc le ¢

GLP/GEP: L& ©©no & §) %
> @ &
N

Methods anc%’lat )‘ Pr&ﬁcteﬁﬁron@ental concentrations of the active substance ethephon
and its met@ohte PA in'surfa ter I@CSW) and sediment (PEC;.q) were calculated for the use in
Europe, ¢gmployjmg’ the ticred F@%U S Surface Water approach (FOCUS 2001). All relevant entry
route@ compound if#o surface watef@principally a combination of spray drift and runoff/erosion or
drain Xlow) e conslere theS@ alculations. FOCUS Steps 1 & 2 (version 3.2) were used to
calculatedsyalues for etheplgn an&ﬁ}EPA.

Ethephon is inté&ded féDuse %57 a plant growth regulator at specific growth stages to shorten and
strengthen ceredl stel%and thus’increase resistance to lodging. Use on winter and spring cereals, both
early and late in the(Season was investigated. Detailed application parameters are presented in Table
9.2.5-1.

Table 9.2.5- 1: General and FOCUS specific data on the use pattern of ethephon in Europe (for
FOCUS Step 1&2)
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Crop Interval Rate per Season | FOCUS crop Season Crop cover
[days] [g a.s. /ha] (Crop group)
. Cereals, winter Spring Average crop
Winter Cereals i I'x 480 (Arable crops) (Mar.-May) cover
. Cereals, winter Spri
Winter Cereals - 1 x480 (Arable crops) (Mar. ) Full canopy
. Cereals, spring ing Average cr
Spring Cereals - 1 x360 (Arable crops) ( Ma over o
. Cereals, spring prlnn'
Spring Cereals - 1 x360 (Arable cxaps) &(Mar May) %Bull C@by
@ : &=
SIS
Substance input parameters are summarized in Table 9.2, @ " S ©\ § =
Table 9.2.5-2: Substance parameters used for ethephofiand it taboh@y at Steps 1-2 1
i phytand isesbolin 12 69 £
Parameter | Unit | Valug&&T S Gomment ﬁ@
Ethephon O Q’\\ﬁ\ & N @
¢
Molar mass [g/mol] @2‘9 fQ 0 %Q @ &
Water solubility [mg/L] . 84000 <2o o
S | D en&%% 250 —(2002>
SN
I\
Ko [mL/g] ©% @) Ch Calcu@ﬁ fro \?Iye geo@rlc mean Ky value of
O N 10.0~4) b on ar@rgamc carbon content of
e Py N | 5% sedi S
DTs soil [days] & 429 @borato@Fo Tso (20 °C) value normalised to
. @ O . NpF2 %)rst ca ue, n=5, acidic soil)
q &© o Doeuniént KCA'7.1.2.1.1/03,
Qo 1O < | (2015, M-534660-01-1
DTso total system N) [&g@s] 2.7% @?%orat%/\FO DTso (20 °C) value (geometric
€ & %, @nean , total system, P-I)
©© . @ | L &Q Docamént kca 7.2.2.302, [T
S @% @ | (269). M-534853-01-1
DTso water O\W) N [éf‘@é] Q) 2.7 boratory SFO DTsp (20 °C) value (geometric
&@ § Q NS Nmean, n=2, total system, P-1)
7 @ O | @ = Documentkca 7.2.2.3/02, |
2D “ @ Q)\ G (2015), M-534853-01-1
DTsp sediment 3%, & @S] 2.59 Laboratory SFO DTsp (20 °C) value (geometric
. 9 @)@ @ mean, n=2, total system, P-1)
S Q Document KCA 7.2.2.3/02, | GG
O Q) @ S (2015), M-534853-01-1
Maxim ﬁBccurence in w@er &A) AR % 100 Parent substance
sedim&fit systefdd 9
Maximum m\;&lrence in soil “Q~[% g& 100 Parent substance
HEPA SO
(4
Molar mass [g%ol] 126.05 -
Water solubility @w [mg/L] 800000 Ethephon water solubility at 20 °C & pH 4 used as
v default.
Document KCA 2.5/01, || | 2002
M-206704-01-1
Koc [mL/g] 3220 Geometric mean (n=5).
Document KCA 7.1.3.1.2/03, || | GG
(1996), M-166197-01-1.
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Parameter Unit Value Comment
DTso soil [days] 1.5 Laboratory SFO DTS5 (20 °C) value normalised to

pF 2 (geometric mean, n=4)

Document KCA 7.1.2.1.2/02, | | ——_—_

Bl 2015), M-534855-047
DTs total system [days] 1000 Worst-case default Vq)lu& o @
DTs water [days] 1000 Worst-case default valye @ o 9
DTso sediment [days] 1000 Worst-case defau@%ue Qp ~
Maximum occurence in water | [% AR] 7.4 Maxir@‘h % ofppli {ﬁmatura@%vager g&?@ous
sediment systems photélysis stydy. " o

Dgatument K§'A 7.29,3/01

5), MR4937601-1. N o °
Maximum occurence in soil [% AR] 10.6 @Waxin@n % o appliedil p ,g i
& Dobcu@%nt K7.1. "6’
(2001), Mx499517-01-1. &
S R

Q N
LN @) Q) N
Lo L Q@ K )
Findings: ©) 9 & o
. N @é o
FOCUS Step 1 and 2: The maximum PECw and&csed es f@ OCHS Step _{Zand 2 are given in
the tables below for ethephon (Table 9, 3) and its mé@boli;c&@EP@able @5- 4).

Table 9.2.5- 3: Summary of the ]@sw zgn@ECsedC@lues § ethg@n (F S Steps 1-2)

. ° @ Y

Crop Usage Scenarut & g}\ﬂ S E@%hon\

P%@ ©\ cseg@ 7dR 74 21d 21d

% @ o T%Asw Ased TWAsw TWAsed
f(@Q Ag/lliry| Ingkgl | Trg/Ll [ng/kg [ng/L] [ng/kg
Cereals, winter 1 ® 130X | fdpe6 Dol 122.7 24.79 49.38
@
1 x 480 g a.s./ha ep 2 AN %o @2 @
Average crop cover é) N-EU @46 N 40.0@ @09 19.35 3.904 7.787
Spring (Mar. - May) @i@ﬁu @%@9.54@ 7 S18.80 37.53 7.559 15.10
Cereals, winter, @ [ 8tep1 &) 130D | €326 q 0168 122.7 24.79 49.38
1x480¢g a.s./@ “Step O Q
Full canopy A\ ©§ &40 > 16.56, 4.029 7.993 1.620 3.218
Spring (Mar. - May),_ S-EU 5.69°,| 30.46 7.437 14.81 2.991 5.959
Cereals, spring y\a* @pl Q" 98.85 @9.5 46.26 92.04 18.60 37.03
1% 360 ga.s./héy @@tep 2R S
Average cro@@ver @@ -EU .35 D 30.00 7.282 14.51 2.928 5.840
Spring (Mar.May)) EU | ©29.65 [ 58.61 14.10 28.15 5.669 11.32
Cereals, §pying gp T = 189.5 46.26 92.04 18.60 37.03
1x3 a.s./h@y ep 2 & A
Full canopy S %@U . 6305 12.12 3.022 5.995 1.215 2.414
Spring (Mafs May) EU | \11.77 22.85 5.578 11.11 2.243 4.469
S
% Q oy
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Table 9.2.5- 4: Summary of the PECsw and PECseq values for HEPA (FOCUS Steps 1-2)
Crop Usage Scenario HEPA

PECsw PEC:sed 7d 7d 21d 21d

TWAsw TWAsed %TWASW TWAsed

[ng/L] [ng/kg] [ng/L] [llg/kgkk [ng/L] [ng/kg]
Cereals, winter Step 1 5.031 154.5 4.805 15@ @71 @§ 153@
1 x 480 g a.s./ha Step 2 %, @
Average crop cover N-EU 0.440 13.48 0.419 @.44 R fox 0.41% 38
Spring (Mar. - May) S-EU 0.805 25.22 0@4 &25.1& 0.69 .04
Cereals, winter Step 1 5.031 154.5 805 4> 1541 771 I 153.4
1 x 480 g a.s./ha Step 2 é}a o O i& %J 2 .
Full canopy N-EU | 0.285 6.133 @ 0.1@9\ c&ls Q§ 0.186> 88
Spring (Mar. - May) S-EU 0.349 10.5{@ %@8 &, 10.510Q Oé;@ Q 46
Cereals, spring Step 1 3.774 11@8 °3-604 < 115%, @% 578 O@ 115.1
1 x 360 ga.s./ha Step 2 S
Average crop cover N-EU 0.330 2J0.11 @ 0.3 @08 @7 0. 31& 10.03
Spring (Mar. - May) S-EU | 0.604 @18 92071 0888 |« I88% | 0 18.78
Cereals, spring Step 1 3.774°] 7 1188 | c3%04 115@) 3.578 115.1
1 x 360 g a.s./ha Step 2 S i @ Q. @@
Full canopy N-EU @ @ 600 € o. @ 89 7 0.135 4.566
Spring (Mar. - May) S-EU 7. 904@@ 0 ~, 7-885 @ 0.244 7.846

& © N

\ ° @ © °
AN
& & S

****
S o Q

Report: KCP9.2.5/03; ﬂ 291 5; M-§39294-02-1

Title: Et on (ELP Z@etabohte PECswssed FQBUS EUR - Use in winter cereals and

gce in ne soain Euggpe
Report No.: BnSa-13- @ @@) §\
Document No.: OM-539294- 02 @

Egtimatin siste adatl@p inetics from Environmental Fate Studies on

N 9 °{esticid EU l@mtran@ ers o n 1.1; FOCUS 2015: Generic guidance for
JFOCUS surfac ter enar1051on 1.4.
Guideline d%&on(@ not éhcabl & Q

GLP/GEP: \
@ (©) N
*é & @ N @
9 9

N
Methods a@l M 1alséredlc envtr\@mental concentrations of the active substance ethephon
and its migtabolit€ HEPA in surfa€e watet(PECsy) and sediment (PECseq) were calculated for the use in
Euro mploying n,Q teret FOC urface Water approach (FOCUS 2001). All relevant entry
routes‘of a poundynto sugdce yv@r (principally a combination of spray drift and runoff/erosion or
drain flow}uwere consid int calculations. FOCUS Steps 1 & 2 (version 3.2) were used to
calculated valueg¥or ethéphion and HEPA.

Guideline(s): ©©> FOCUS 200 @&AN -rev OCUS 2014: Generic Guidance for
? and Ig§r i i

Ethephon is intendedor use as a plant growth regulator at specific growth stages to shorten and
strengthen cereal ss, and thus increase resistance to lodging. Use on winter and spring cereals, both
early and late in thic season was investigated. The detailed application parameters used for PECs,
calculations in alkaline soils were identical to those used for acidic soils (see KCP 9.2.5/01). Detailed
application parameters are presented in Table 9.2.5- 1.

Substance input parameters are summarized in Table 9.2.5- 5.
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Table 9.2.5-5: Substance parameters used for ethephon and its metabolite at Steps 1-2 level

Parameter | Unit | Value Comment

Ethephon

Molar mass [g/mol] 144.49 -

Water solubility [mg/L] 800000 20 °C,pH 4
Document KCA 2.5/ Q*@ozx
M-206704-01-1

Ko [mL/g] 200 Calculated from t@ geome@’c fva §
10.0 %ﬁ) basedhon an\Eamc oéon cantent of
5% 1 edlm@

DTso soil [days] 3.8 L@orato % Q@(ZO Ql%lue @Eﬁmhsed to

2 (gequittric mgan, n=2nlkalin€Joils). 3,

NDocunf@it KCA 7.1.2.

& | (2015) M-534660-011
DTso total system [days] 279 rato y"SFO D 50 (20 alue @%metrlc
Ko an, n total
§ Q ocun@n KCKJ 1. 2 20
o . (20 M-534853-01g

DTso water [days] 270 L4BoratoryQFO DT%@’ (20 °

S| fﬁean, tota
©©Q S DDOCH&K@A]?? N |

@
L] (2018) M5 3E853-01-

alue (geometric

DTso sediment [da$s] ry 2.79 Laborator&SFO DTy (20 °C) value (geometric
§ é Hean, n=Rtotal system, P-T )
Q

§ o[ Documgnt KCAT2.2.3/02,
ENES A& (2015), M-534853-01-1
Maximum occurence in wa@i [‘V@] Nad 10@ P@ent sub&t#aﬁce
sediment systems F@ & 9 A
Maximum occurence @3oil [% A@ @00 @yf’are@ubstance
o S
HEPA S o & & 9

Molar mass 9 N [$olol] 126103 @

3

Water solubi)'@@ S ng/L%@)v %%OOOO NEthephon water solubility at 20 °C & pH 4 used as
© q . | default.
&\ - @ e« | Document KCA 2.5/01, | 2002),
SERS Q" | M-206704-01-1
Ko . 9 @)@ t&flL/ g§/ @20 Geometric mean (n=5).
S Q Document KCA 7.1.3.1.2/01, || | | |
QO O O s (1996), M-166197-01-1.
DTso u\ @ gays] % 1.5 Laboratory SFO DTS5 (20 °C) value normalised to
V @@ § 2 O pF 2 (geometric mean, n=4)
N NSRS Document KCA 7.1.2.1.2/02, || GGG
S o x] D Bl 2015), M-534855-01-1
DTso total syste@ [@Bys] 1000 Worst-case default value
DTso water @ [days] 1000 Worst-case default value
DTso sediment W [days] 1000 Worst-case default value
Maximum occurence in water | [% AR] 7.4 Maximum % of applied in natural water aqueous
sediment systems photolysis study.

Document KCA 7.2.1.3/01, || | |G—_

(2005), M-249376-01-1.

Maximum occurence in soil [% AR] 10.6 Maximum % of applied in soil photolysis study.
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Parameter Unit Value Comment
Document KCA 7.1.1.3/01, || |  ——_
(2001), M-199517-01-1.
9
Findings: @

Q % @
FOCUS Step 1 and 2: The maximum PECs, and PEC;.q values for FOC@‘[@ 1@ 2 aivel@@
1

the tables below for ethephon (Table 9.2.5- 6) and its metabolite HEPA

¢925-7).

X

Table 9.2.5- 6: Summary of the PECsw and PEC;eq values f(@ethephég (FOCYS Steé\l- ) %Q
Crop Usage Scenario g Et’g@hon %::\ @%\99 A
PECsw | PECsa @@ Td~, | S9d N 21d©@ 1d
o TWAW | TWAEY TWaN Asea
gLl | Inghgl | 0oL (Olngngl? | el [Singikel
Cereals, winter Step 1 130.7 25%% 61.68 1@2.7 @@4.79@0é 4938
1 x 480 g a.s./ha Step 2 % 9 R > &
Average crop cover N-EU | 11.13 @21.34@ 5. K@M 2.1 4211
Spring (Mar. - May) SEU| 2087, 40.82 | 4306 19.7 383 7.945
Cereals, winter Step 1 130.7% 26376 @%1.68@ J227 @4.79 49.38
1 x 480 g a.s./ha Step 2 S L 9y £
Full canopy NEU | SOR [ S0.057 | 2862 Seso @ 0950 | 1877
Spring (Mar. - May) S-EU | ®695 - [~ 16.46, @103 L8140 | 1650 3.277
Cereals, spring Step 1 & 98.05%|  189:5 46265 ] 9204 18.60 37.03
1 x360 ga.s./ha Step 2 N o)
Average crop cover N-EU @ 8 ©16.000Y\ﬁ 3948 @@846 1.587 3.158
Spring (Mar. - May) S 1566 3062 | 27429 oo V1481 2.988 5.959
Cereals, spring S Q%.&%ﬁ @.5 @) 46261 92.04 18.60 37.03
1 x 360 g a.s./ha Sep2 o P XN
Full canopy ©© N-E 381 [ 6.86@@ 1@ 3.494 0.712 1.408
Spring (Mar. - May) @ &EU @521 @ 12, @ 77 6.105 1.237 2.458
Q w SR
o\@ \y;\ Q? @Q Q @
N N QO N <
NS oD R
N
S ¢ ~ S
LN
) @@ R §f o
o & & O
Q Q O N
S O 4 © &
§ @ © N D
S N @ O
RN
Q
§ ©
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Table 9.2.5-7: Summary of the PECsw and PECsea values for HEPA (FOCUS Steps 1-2)

Crop Usage Scenario HEPA

PEC;w PECsed 7d 7d 21d 21d
TWAsw TWAsed %TWASW TWAsed

[ng/L] [ng/kg] [ng/L] [llg/kgkk [ng/L] [ng/kg]

3

Cereals, winter Step 1 5.031 154.5 4.805 15@ @71 @§ 153@
1 x 480 g a.s./ha Step 2 %, @
Average crop cover N-EU 0.296 8.837 0.276 &B16 R fox 0.27?% 973
Spring (Mar. - May) S-EU 0.517 15.95 0@6 &15.9& O.g% .83
Cereals, winter Step 1 5.031 154.5 805 4> 1541 771 I 153.4
1 x 480 g a.s./ha Step 2 é}a o O i& %J
Full canopy N-EU 0.285 4394 @ O.l%\ @83 ) 0.13@ £362
Spring (Mar. - May) S-EU 0.285 7.06({@ %@6 7 043 Q 0(85@ @009
Cereals, spring Step 1 3.774 11@8 3 604 §§ 115?@ @% 578 O@ 115.1
1 x360 g a.s./ha Step 2
Average crop cover N-EU 0.222 %7\6) 628 D 0.2 S3’7&9 &612 @7 0. 20& 6.580
Spring (Mar. - May) S-EU 0387 1. 96Q 0, Cﬁxll 93?\ ,ﬁ@ 11.87
Cereals, spring Step 1 3.774°] 7 1188 | c3%04 115@) 3.578 115.1
1 x 360 g a.s./ha Step 2 S i @ Q. @@
Full canopy N-EU 0.@ @ 295 € o. @ 87 4 0.101 3.271
Spring (Mar. - May) S-EU (@) 5. 295@’@ 0 3282 @ 0.153 5.256

& © =

%\ °\ < O A

Conclusion: \@ § 'S & @ N

£

To ensure a consistent appregch grow@r ater. &essn@nts tw@ rface water assessments for
n(‘égd for ethephon\A worgtecase DTso of 47.9 days was used
t

%

acidic and alkaline soils haye bee
for ethephon in the surfagewate Ss s in@gidic s@s anda geometric mean DTso of 3.8 days in
the surface water ass@mnts&n alkaling soils. All g 9 T pa@%ﬁleters remained the same in the two

‘”\9
assessments. @ Q
The results of calc atio @or th ax1 pre ed c§entra‘[ions of ethephon and its metabolite
HEPA in surf@c\g@vater%cordl fz,i/ oF S req@reme@s were:
N &
PECS: o <O Eth&on ©©Ste;{@f 136:7 ug/L
S @ s = 39.54 gL
_ & tep @ 5.03 pg/L
S & A St@@ = 0.805 pg/L
Q S O
@) ©

a

@

é%
=
?%
%
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CP9.3 Fate and behaviour in air

For information on the fate and behaviour in air please refer to MCA Section 7, data point 7.3.

CP9.3.1 Route and rate of degradation in air and transport via@%‘

For information on route and rate of degradation in air and transport V"’@Er p]@g refé%to M%A
Section 7, data points 7.3.1 and 7.3.2. QN %, @

@ g Qv
> N O @5&% >
CP 9.4 Estimation of concentrations for othoute@f expasure y;\
There are no other routes of exposure if the product ied aé@@rdin goo@agricu@al pg&cﬁce.

Therefore no further estimations are considered necessary. oo Q L
F o &5 e
$ N Q AN @
R S @@
NN N S
S & O LT S
o R Q o> W
S & S @
& 0O @ 1 @
S & o N 9
R’ o v QL
O o 9 & &N Y
@) N %, @) Q> s ©
Ro N ©) O A
2 O $N
DS S RS
NI O SN
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