Doc M 111, Sec. 5
Page: 1 of 17

Requiem® EC (QRD 452)

Terpenoid blend (a-terpinene, p-cymene, d-limonene) QRD 460

AgraQuest, Inc.
June 2011

€-10-L¥0.LS1-IN

2, 4
@m@@ @%@ @K@ .
A@\ & @% a\@ )
. Ys Yo 77 _ 9
Q\Q O\QQ @% @\ @&
% Qn\ 7 x&@ W
29 @Nm@ @&@@@@ s, g 2
SO R ST NN T PR
T2, @mx@@ 08 e, € 9, i3 T
oy m B W §o T ES = &
o Y 0 AN/ 9\@ S
T Eng 23 a1 § &
% s @Q@@J@Q @@mﬁw@ m@@m %
4 i I‘Ww ) @oxim .
B R ] 0 g2z " (B0
%, 7 ¢ =70 75 s "/ /
o /8 S Ay m&m 2& %@L%@
° ¢ m%
o m%& %@ ﬁu @m@o e k5 Q\QW kmo\@ Loy
y & =7 & “ S)
M @@M 2 5 @%F&%ap@ S0 2%E Ty 7
2 M&Q@Qu o ,m@@g\ YZs @N\@ %, Y, )
& o @ \\\.@ -t 7 @@@@ \m "9y @@@
m S, e % mw o\o\% %D W%@@ @@@ &\&
"By, PE 0 %y By g
Y, ® Tl P 2% T, Y
\&\ %@\ 0\@@ &\@
2y 7,




AgraQuest, Inc. Requiem® EC (QRD 452) Doc M III, Sec. 5

June 2011 Terpenoid blend (a-terpinene, p-cymene, d-limonene) QRD 460 Page: 2 of 17
Table of Contents
9 FATE AND BEHAVIOUR IN THE ENVIRONMENT ....... .\@ N |
1I1A 9.1 Rate of degradation in soil &b &@ 5
IITA 9.1.1 Aerobic degradation of the preparation in soil v @ @ 5
IITA 9.1.2 Anaerobic degradation of the preparat@n in soil %‘&% © .2 5
L
IIA 9.2 Field studies @ e SN
S S
IITA 9.2.1 Soil dissipation testing on a range @“represent& e soils AR @ 5
il resi i O i N
I1TA 9.2.2 Soil residue testing Qg@' @ \A\ 5 @@ 6
I1ITA 9.2.3 Soil accumulation testing Gyt \\J@J o &@’ @@ i 6
s
1A 924  Aquatic (sediment) field dis%paﬁg@lf e oG 8 Y 6
GRS IS
I1TA 9.2.5 Forestry field dissipatién & orreseslhannnaenes 6
@ & RN SN
IITA 9.3 Mobility of the plaote&ﬁon gg uctin soik..<...... Steeee @; ....... QT © N 6
S TS § & g
I11A 9.3.1 Column leachingg @ X peeneeere S 6
IIIA 9.3.2 Lysimeter stu@es 2 @@ ,g@ @@ &© @© & > 6
AN .o
A 933  Field leaching: St % Q 6
N - TN N
II1A 9.3.4 Volatlllty@ labo@tor@udy§f\@ N S $ N 6
1A 9.3.5 Volat;\gty @1 stugy ......S @3@ @ & v @§ 6
I11A 9.4 Pr %ted envir ™ r@cone@atra ll (P@fs) fo% the active
sta@at the highes at&of api@catl@ sed %ﬁd relating to the
@axi m numbe and h%hest r@%s of pl g n proposed, for each
@Qel%?nt 2®teste@ & 3 ©© S @ 7
A 9415  Initial PECs vafie....... v T g @ .................................................... 7
1A 9@ Shoré%rm @Cs v§e5©;4 hagys, 2@%5 and 4 days after last application........ 7
INS
1ITA 94.3 L -terﬁa PEQ@V&]H{@ 7, 50 é&d lﬂﬂ%ays after last application................... 7
IIIA 9.5 Predi onn@ntal i&ncer@&atmn@n soil (PECs) for relevant
@me e@ egra@atml@nd r@ctlon@’roducts, at the highest rate of
app ica %@sed rel@j ng ézf@the maximum number and highest rates
of app%catlor@ op d, &é{ ac evant soil tested 7
IA 9 §§ Im@» PE s%alu@% & v 7
IIIN.S.Z Short-t@@ P €s val@ @ours, 2 days and 4 days after last application........ 7

IITA 9.5.3 @on -terg& vé‘ﬁes @ 28, 50 and 100 days after last application...................

IITA 9.6 @ Sg‘e:;llcte Vlroﬁme@ concentrations in ground water (PEC,,) at the
l@g

@& te @pplica ion proposed and relating to the maximum number
@ QQnd 1ghe@tes of application proposed

Illz§,6 10 Agiive substance PECy, value

IITA 9. @? Relevant metabolites, degradation and reaction products PEC,, values ...............
3

IITIA 9.6. Additional field testing




AgraQuest, Inc.

Requiem® EC (QRD 452) Doc M 11, Sec. 5

June 2011 Terpenoid blend (a-terpinene, p-cymene, d-limonene) QRD 460 Page: 3 of 17
1I1A 9.6.4 Information on impact on water treatment procedures 8
1ITA 9.7 Predicted environmental concentrations in surface water (PECsw) for the
active substance at the highest rate of application proposed and relating to the
maximum number and highest rates of application proposed, relevant to S
lakes, ponds, rivers, canals, streams, irrigation/drainage canals and drains,......... @%
1A 9.7.1 Initial PECsw value for static water bodies.........cceceerueenncene @b&@ ....... S8
IITA 9.7.2 Initial PECsw value for slow moving water bodies............. @ .................... @ @9
1I1A 9.7.3 Short-term PECsw values for static wa@ bodies - 24§®rs, 2 days\\and K@ys éﬁ
after last application.......cocvieceesuisseecee §GTvessrsssossssassecd@irssssssssssssosassdopSosas \ ....... @yieens
X S
IITA 9.7.4 Short-term PECsw values for slow mgovmg wate&@odles 24 hQJll‘S, @ys @i g&©
4 days after last application @...9
o S &
1ITA 9.7.5 Long-term PECsw values for stafic water bles 7@14, 21,28 & daxﬁ\ﬂ@fter@
last application......ccueeevvereseucercsesiGarieescsciadecsessasessees .&@7 ..... @ @ .......................... 9
1I1A 9.7.6 Long-term PECsw values fg? slo¥y, mm@g w@? boﬁ@j 7, , 2@@8 4 YS o
after last application =) @QK\ Q& 9
X
I11A 9.8 Predicted env1r0nme®%l c%i entr@ions fh surf@e w%ﬁ P sw)
relevant metabohteg@ atm@nd@actmy@progﬁs a est te of
application propgsed an®relafing to the m ghegty ates
of applicatio ?n os€d, re «??nt t@kes P nd&@ivel’an%@ stredms,
irrigation/d@age ¢amals afid drajns
II1A 9.8.1 Initial PECs% vaé@e for static égbater h@dles N Q@ Qe 9
I11A 9.8.2 Initial FE%SW %value 10172 slo@mv@ Wat@"bodl%v @ QY 9
IT1A 9.8.3 Sho@e Csm%alues 9}1‘ s@c wﬁter bo&s %4 houi&% days and 4 days
t appllc Q... 9
IITA 9.8.4 @}or A&@ln P. %sw v;ﬁ”uesi}r slomov& w § bod“@ - 24 hours, 2 days and
@@l fte@ast aéhc%g@ﬁi ..... % ....... Dupereeees 10
IIT1A 9.8.5 & Lor@-term PEGCsw Va%es fosctatm@ter bodle% %7, 14, 21, 28, 42 days after
N last a[@hcat@ﬂ . Y 10
S Q
1A 9&6 Lon%%er C% Valu§i%or slow movmg Xater bodies - 7, 14, 21, 28, 42 days
@ ast%ppll on ......... @, ....... é ..... @ ............. 10
1A 9.8.7 ?ddn@ﬂ W 10
ImA99 O Fat@ant@@gﬁav&%r in @ 2 10
1A 9.@ Spray%rople@nze Sé\?tr 2 labgratory studies 17
S
II1A 9.9: Du@ ﬁe% evaluatlon &, @ 17
B
IMA910  Other/special @udles S S 17
I11A 9.10.1 “th rispeci stud@s - laQ)ratory studies 17
I1IA 9.10. zg@ (@er/s fal st kudle@eld studies 17
@ @ @




AgraQuest, Inc.
June 2011

Requiem® EC (QRD 452)
Terpenoid blend (a-terpinene, p-cymene, d-limonene) QRD 460

Doc M 111, Sec. 5
Page: 4 of 17

9 FATE AND BEHAVIOUR IN THE ENVIRONMENT

AgraQuest Inc. has submitted this application for approval of the new active substance QRD 460 and its product,

QRD 452 respectively, for registration in the EU. It is an insecticide for use on tomatoes and peppers in glas gouse
and cucurbits in glasshouses and field at a maximum application rate of 1.523 kg a.s./ha up to 3 times with

interval between treatments.

da)@

o &
Table 6-1: EU Critical GAP for QRD 452 use on Tomatoes and Peppers and Cu@@bits S . @Q
AN
icati Max. ication O | ngoir oD
. Outdoor/ | Max. No. of Application éﬁ%‘l . l\@nmu@
Region . Interval (9 Rate & Wa > P
Protected Applications (days) Vil D" ( day
y Gool | (ad S G99
N EU Protected 3 7@ | 038141523 | 4a0° 10003 0
SEU Protected 3 Ko 03811589 | Q@00- Wpo | Q@%
SEU Outdoor 3 7 .| Qwe2- °1.\523 s 40%\1009 o L9
A
Q @ N S5
This section of the Dossier is addressed using p%marﬂy@aformé%n a @;@; pr nted 1r¢1@tjhe @wx@ctloﬂg “and
is summarised, accordingly. N @
& NS N R
It is the purpose of this Section to charac @ ize tlig%ikel gra§§wn pathways éﬁthe a nce @{D 460, in
QRD 452 as well as the degradation r an tenLo 1on_inGthreg £pviro ntal par@ents, namely,
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On this basis, the fate in air is the main parameter to be considered here in the Annex III Section 5 and soil and
water compartments are not considered further.

To aid evaluation of the dossier, the code designations are described so that it is clear which test substance was used
for each study. All substances listed are considered substantially equivalent. @ S

ST
Code Designations
The various AgraQuest code designations that relate to the active substance, productd the submittégd dom@@ns

are as follows: % § @ o

S
QRD 406 = Chenopodium ambrosioides near ambrosioides pla@xtract tech @1 grade actlve\ljngre&eﬁqt (t—
@
consisting of the three terpenes as the active component plus %t derived 1r1t1es Three@g@pen ompgi
0 N @)
approximately 68% of QRD 406. & Q) 7, <
3 S N E &

QRD 400 = formulated EC product with 25% plant e@ (QRD 406) actlve@@redle@ 75‘7 %her rmula
(Also known as FACIN 25EC in some reports and regstered i in the A as’&equle%? 25E and M@ onofigTM.)
The three terpenes in QRD 400 comprise approxirfrately 17% %

D Q prise app rﬁ& y @ % & @Q§g S N
QRD 420 = blended tgai using the three terpenv% in t,hg@’ame\c:ﬁcentra@ons found@a QRD@O6 V\@ plan@erived

N o
impurities replaced with canola oil. The thr%%érpe&s conzglse ap x1m% 67 05df QFéD 420
\

QRD 416 = formulated EC product w1tl@§% Brended (@{D 4&29@ a.l. @% 0 rﬁ ulants in
%

the same concentrations as QRD 400§he thr@terpe%s C% prlse rox1 n% ely

QRD 452 =QRD 416 — due to a e de&éﬁatlon@ror f§ pro l%’t Wi Q coded as Ql@ 45 Q@here are a few
studies that reference QRD 416§but the comp lon ig | 1dent16%§J to QRD 452, @lso ]@own andregistered in the
USA as Requiem® EC and N@ronor@ M E(@ he g@ncentration of the thf@erp @S in Q@) 416 and QRD 452 is

16.75%. N & {Q°
S o -8

X
QRD 460 = Blended t w1tho@’car®od "@15 co ns 0 he thr@: ter@les TQe proportions of the three
terpenes are essenti the s@ne as @plar?@xtraot tgai erlved impygi ities. So, less QRD 460 is

required in Requi EC\ 4&53) 16.75% 1&\&ad of A) erc@ ge o@ach terpene in QRD 452 and

QRD 400 are thessame. N

. & S &
IIIA k@ Rate @Y} de@ada@n in soil & Q@ ©\

RS

Degradation in soil md&sed of@:moro e@van &vo the akdo% of QRD 452 in the environment as it is only a
minor compartmegf,“air t%ng t ajorﬁope T& fore no fur@r information is provided here. Further detail is

presented in An@ex I S@on RN @ @ @ @,

ITIA 9.1. % Aeroblgr@atl(@f tl%%bre]@atlon in soil

Degrada@ n in soil is s1dere8f inor rel@ce e breakdown of QRD 452 in the environment as it is only a
mmo&gompartment air bei he r@or on@ Thergfore no further information is provided here. Further detail is
presénted in Annex II Sect

o

@"
mA9.1.2 & An%ﬁol@eg@atmn@f the preparation in soil
Degradatl@nn sor@‘s con@ered @?nmorrgglevance to the breakdown of QRD 452 in the environment as it is only a
minor ee@apart dt, aig bein major one. Therefore no further information is provided here. Further detail is
prese&féd in A@mx I@tlo%
(e

II%& %§ Field ﬁdies

IITA 9.2.1 Soil dissipation testing on a range of representative soils
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Degradation in soil is considered of minor relevance to the breakdown of QRD 452 in the environment as it is only a
minor compartment, air being the major one. Therefore no further information is provided here. Further detail is
presented in Annex II Section 5.

I1TA 9.2.2 Soil residue testing @ @©

Degradation in soil is considered of minor relevance to the breakdown of QRD 452 in t@enwronmem&t 18@1}’ a
minor compartment, air being the major one. Therefore no further information is proy@d here. Furtier det
presented in Annex II Section 5. Q @

IITIA 9.2.3 Soil accumulation testing @ LN
% o O Q

) T & S
Degradation in soil is considered of minor relevance to the dreakdown of QR 452 in the?&gvirm@ nt ag3tis 0@{@
minor compartment, air being the major one. Therefore nd%urther 1nfon‘@ion is provi $here, Furtherdeta

presented in Annex II Section 5. - @@ Q \& o
I1TA 9.2.4 Aquatic (sediment) field sipa&g@fn V>

QAN

2y )
This is not an EC data requirement. % O\@’ \@ R % @@ © @ @§
oy e R S RN Qo
IIIA 9.2.5  Forestry field dlss@tm&\ o L8 @ Q ©
N

This is not an EC data requirement. @ v

o &S S S

I11A 9.3 Mobility oﬁ@-e pﬁﬁht gotecfﬁ)n p{%’du %§ (& é%
N

4

Degradation in soil is conmd@g:d of @nor @é the breakdown of e efironment as it is only a
minor compartment, air beihg the %a]or ones The§ n@uﬁhe Qnformation isgrovidgQ
presented in Annex II Sé@lon 5.0 N

NS
Fo §858 0
ITIA 9.3.1 (ﬁmbﬂeach@ ~ S 2 @
Degradation i 1 is (@Me of m@ re \@me t@e br dow@ QRD§’52 in the environment as it is only a
minor compartient, agpbeingthe major one erqfo@ no fiftther il@rmayt{\g@ is provided here. Further detail is
presented 1n@nnex 11 Sec&ﬁn 5. @ ]

S @” SIS
Q %

1A 9322 Ly&@et%@ld&s & . N

O > w
Degradation in sm@@con ered eva&g@to the@reak@wn of QRD 452 in the environment as it is only a
minor compart ent air, ngt ajo -\ efor fur information is provided here. Further detail is
presented in 4 x I ctlo \

@ 2 @
A 9@ Field ach@stu@’%s ,

Degradation in soil i 1%: nsi of @Ilor re] & o the breakdown of QRD 452 in the environment as it is only a
he&r

ere. Further detail is

mindx compartment, air beipg the giajor one e no further information is provided here. Further detail is

presented in Ann@%ﬂ Section 5.¢_ Q@ @

IIIA 9.3, 4@ V&lﬁm 1aborat@» study

o
Degrada@n in 5o 1s %mde f minor relevance to the breakdown of QRD 452 in the environment as it is only a

minor, &mpar@ent eingtiie major one. Therefore no further information is provided here. Further detail is
pr@@ed 1@1%){ &ec‘@ 5.
$

A 935 Volatility — field study
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Degradation in soil is considered of minor relevance to the breakdown of QRD 452 in the environment as it is only a
minor compartment, air being the major one. Therefore no further information is provided here. Further detail is
presented in Annex II Section 5.

IITA 9.4 Predicted environmental concentrations in soil (PECs) for the ae@e
substance at the highest rate of application propz§ and rela to v

the maximum number and highest rates of application prop& @
each relevant soil tested © @
O @ 2
Not relevant for QRD 452 as it has been demonstrated that th@tlve substan@g, QRD 460, % nqt %ecumt@%e in
soil and volatilises rapidly into air. The DTso for each terpe&component less than h11e % DT o@
(actually the DTig0) was <48 hours. Calculating the PEC,in soil is not I to be rel @fore@o furtldr
information is provided here. Further explanation is presefded in Annex @Sectlon 5. @ @§>
‘o 9 Q @ SN
. 0 N L@ 9 QL
IITA 9.4.1  Initial PECs value @ & N e D R

Z) x>
Not relevant for QRD 452 as it has been demons@%‘ted 4t the@t w& iqu(D@O d@s not d¢cumulate in
soil and volatilises rapidly into air. The DT5 T eacl@erpen@comp@ent was lessgthan 24®0urs@ule DTgo
(actually the DTig0) was <48 hours. Calcu ﬁ%mg SPEC.idsoil @not k%&y to @ rel@@nt ther further
information is provided here. Further expléﬁon rese@ in A@Qnex I ctup&% & X S

Q &
IITA 9.4.2  Short-term PEGs Valué 24\h0ur§§ d@g@an@ da@@aft§ st@)hcatlon
R & & S @)
Not relevant for QRD 452 as it h@been demonstlited the d@hve s@tance% , dees not accumulate in

soil and volatilises rapidly int A TheETs()@r each terpene%omp(ﬁént wag less than 24 @burs, while the DTqg
(actually the DTjq0) was <48 hours. ‘Qalculafitg th &BEC ifgoil is %otgy to, b@rele\@jlt therefore no further

information is provided here@urthe@xpl §rese ted in %ngex I tloﬂ@ Q&y
I1TA 9.4.3 Longs ern@ECs@%lu@S 7, @ 50 ‘and 1@ daafte@l%t application

Not relevant for QR 452 i % @?
@y it has béen éemons&ated thatthe ggve s tanc&ngRD 460, does not accumulate in

soil and volatiliséssrapigly into ats. Thg DTso 2 (z:} each%}pene 2 ess than 24 hours, while the DTy
(actually the 00) W@s <48 @purs. (@) cula& th%\l%EC 1@011 1 ly to be relevant, therefore no further

information is providé& here %Eurth%explaw%atlon %\Q esen@n Anrnex Il:§¢ection 5.
@ @

1A 9§§ Pre(@%ted @vn‘(@ tal c&cen{ﬁtlo@ in soil (PECs) for relevant
n@abo ﬁs, @\g d§mn@nd @actlem products, at the highest rate of
@ﬁ)h(‘%tlon 0p0§}d a@ relz@i @p the maximum number and
@hlgl@ rz@t%s of@ pl@tw;@ ed, for each relevant soil tested

metaboli egradatlon,@r rea prod@icts ingsoil havesbeen identified. Therefore no further information is
prov1de ere. Furthe@planatlo is %esentei Am@ II Section 5.

@ D
111%951 Initial E‘@;Cs@lue &

@"°
Not relevant fpXQRD ‘4%? as j olatﬂsﬁ ra S into air, does not accumulate in soil, and furthermore, no
metabolites gra tion, o ctign prod in soil have been identified. Therefore no further information is
provided @% @« er ex[il nat1o®s presented in Annex II Section 5.

A N
Not relevan for QRD 452 a@’t \@SGS dly & air, @ecs not accumulate in soil, and furthermore, no

IIIAQ% 2 (O Sh@%—tem PECs values — 24 hours, 2 days and 4 days after last application

N(% k@for QRD 452 as it volatilises rapidly into air, does not accumulate in soil, and furthermore, no
metab degradation, or reaction products in soil have been identified. Therefore no further information is
provided here. Further explanation is presented in Annex I Section 5.
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I11A 9.5.3 Long-term PECs values - 7, 28, 50 and 100 days after last application

Not relevant for QRD 452 as it volatilises rapidly into air, does not accumulate in soil, and furthermore, no
metabolites, degradation, or reaction products in soil have been identified. Therefore no further information js, o 6
provided here. Further explanation is presented in Annex I Section 5. @ Q

N
I1IA 9.6 Predicted environmental concentrations in groun@ater (PE) at)

the highest rate of application proposed and relating to the maxi@m
number and highest rates of application prop@d N © @ @

© & oy
Degradation in water is considered of minor relevance to the l%akdown of 452 in the giwviro @ t a%@% only?
a minor compartment, air being the major one. Therefore no furthergmrformation q%'lrov ded hergs”Furthor

explanation is presented in Annex II Section 5. A water d@gradation stydy performed 0@ e actl Ve su@@nce

460 constituents gave a DTgo of <48 hours which confj ‘,g\ this position. &° Q &
Q@ S 2 @ &

IITA 9.6.1 Active substance PECgw \Qlue @ @ &%\ %@’ @@ " Ry %

&3
Degradation in water is considered of minor re%/ance@y he b@%f(dow@of R@ the el@uon@ as @s only
a minor compartment, air being the major on&y h?\éfore \furthe@nform n is V1d§£9here F

explanation is presented in Annex II Secti N
planation is p = o K o %© < &
IIIA 9.6.2  Relevant metab@@es, @graﬂ;ﬁwn%d g&actm@ro@@cts ﬁgw&%lues
) RN

% 9 )
Degradation in water is considered®f miriég relevéBice to, £ f& breal :/,% QRD@Z i@ engironment as it is only
a minor compartment, air bemgi@ maJoNne @erefore ho fufther in atigy is provided h€pe. Further
explanation is presented in AnneX II Section § SN Q@ S N 9

Q @ &)

ITIA 9.6.3 Additionial @d t%ting § @ o
. S
(o SIS N S
No additional field teging is necessa%ec degraﬁhtlon@ wateg is conm@red oﬁmnor relevance to the
breakdown of QR 2 in@he envigonmentas it &only a?@mr @yl art -\ nt, ajibeing the major one. Therefore
no further inform4tion isProvidedwhere Furtherexplanation is entedh\i Angex IT Section 5.
i oy bl il s g A

I11A 9.6.4 Inf@fmaﬁﬂn impact o ater eatmglt cedures
%o HIMPACE 0Ty 3"

)
D
No impd@on water trea@‘ént p%dure 1s to é@expe@ beaﬁe de@datlon in water is considered of minor
relevance to the breakdown o 4@; int nV1r(mm as it 1s y a minor compartment, air being the major
one. Therefore no er méﬁkn‘ma is pf‘ﬁg\llded %er e%)lananon is presented in Annex II Section 5.
9
ITIA 9.7 @Pree@wr@hme@tal c@ncerﬁ\ratlons in surface water (PECsw) for
O the act@ s tan(a@\at the hl%%st rate of application proposed and
@j relat t0 the m er and highest rates of application
evant tQ e®\p0nds, rivers, canals, streams,

\*’\9 1rﬁgat1 (%drg ag an@ and drains
Degradation i m ns1d of n@mor re ance to the breakdown of QRD 452 in the environment as it is only
a minor co 1r g th%vmaj one Therefore no further information is provided here. Further
explanatlo ed i nexydl Secti@ 5. A water degradation study performed on the active substance QRD
460 consti@y nts ea D@oo of <38 hours which confirms this position.

III@ 1@ I PECSW value for static water bodies

Not rel§ for QRD 452 as it volatilises rapidly into air and does not accumulate in water. Therefore no further
information is provided here. Further explanation is presented in Annex II Section 5.
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I11A 9.7.2 Initial PECsw value for slow moving water bodies

Not relevant for QRD 452 as it volatilises rapidly into air and does not accumulate in water. Therefore no further

information is provided here. Further explanation is presented in Annex II Section 5. o @
. . . <
I11A 9.7.3 Short-term PECsw values for static water bodies - 24 l%urs, 2 days @d 4 @
days after last application IS @ )
Gy S8
Not relevant for QRD 452 as it volatilises rapidly into air and does not accumulatgyn water. Ther§re n(@rther@
information is provided here. Further explanation is presented i@nnex IT Sectign, 5" °\ @
“moving wafer bodics - 24 o, 2 days &
I11A 9.7.4 Short-term PECsw values for slow oving w@r bodies - ho@ 2 @ays
and 4 days after last appllcatlol@ & 6” R @ é}

N Z) SN
Not relevant for QRD 452 as it volatilises rapidly 1nt@ and does n ccqm@)ate inw %terxl@erefof@no @er
information is provided here. Further explanation &presen@d in Hg§e th% @@ N o N

IMIA 9.7.5  Long-term PECsw val%s for atlcé%te @dle@7 & 21 @ @yséfter
last application
I &

Not relevant for QRD 452 as it Volatilis@pid@mo ' not %fore no further
information is provided here. Further explanation is p"msented% An @)@

N o
I11A 9.7.6 Long-term @Csyv“%%lues@br s@@v m(@%lg @ter %dw@@ lgé 21 28,42

days afterdast z&pﬁica@n o @ & \ @

@ %@ @ 9
Not relevant for QRD 452-ag Véi;l ises 1@@1dly § air aqd do t acéﬁmul%@l wapely Therefore no further

information is provided i%ﬁre Fugflier ex@jmatlo@ reed 1r@nneg\H Segc{on 5. @
\ Q AN

IITA 9.8 P@lctgd env§0nn@ntal§o tra@ons m%ur@z&e water (PECsw) for
@CVS\I@ metabolités, e@gra@atmn@%d ction products at the highest
@Q‘at applicatip p{@’p %d andyrelaing t ‘the maximum number and

hlﬁest ﬁlteS@f ap llca on p ose N re%'ant to lakes, ponds, rivers,

&@ canal@?str@hs, @‘gatlon/c@am caéga and drains

Not relevant for Q 2 asQ\lola es ralﬁﬁy l@lr diags not a%cumulate in water, and furthermore, no
metabolites, degr rea?pro %ts in V\@r hav@aeen@ennﬁed Therefore no further information is

provided here. Fu er e at1 is pr@hted@ nne@l Sec@n 5.

A 981, < Initial P@s@mlue stgc W@%r bodies

Not rele‘@j for QRD Q@as it \@anhse:@raplé@nu@x does not accumulate in water, and furthermore, no

meta olites, degradaga@ or réaction goduc water have been identified. Therefore no further information is
&d here. Furth it di II Section 5.

pro ere. Furthe exp 1(: @Q presef@ in é@hex ection

I11A 9.8.2 &@fmt%kP w Vﬁﬁe foinow moving water bodies

Not relevalﬁ or Q @ it V(@ﬁhses %9)1dly into air, does not accumulate in water, and furthermore, no

ation, ot reagfipn products in water have been identified. Therefore no further information is

metabolj
prov1deg ereﬁhe@pla@n is presented in Annex II Section 5..

II@A 9. 8@ Short-ﬁ§ rm PECsw values for static water bodies - 24 hours, 2 days and 4
days after last application
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Not relevant for QRD 452 as it volatilises rapidly into air, does not accumulate in water, and furthermore, no
metabolites, degradation, or reaction products in water have been identified. Therefore no further information is
provided here. Further explanation is presented in Annex II Section 5.

I1TA 9.8.4 Short-term PECsw values for slow moving water bodies - 24 hours, 2 @s

and 4 days after last application 5 Q\ @’
@
Not relevant for QRD 452 as it volatilises rapidly into air, does not accumulate in waz§ and furtherm%re no@
metabolites, degradation, or reaction products in water have been identified. Thereg)re no further 1@)rma®1 1s &
provided here. Further explanation is presented in Annex I Section 5. % o S 9

oS %
& \ <
S or atter<”
IIT1A 9.8.5 Long-term PECsw values for static‘water bod@ 7,14, 215,28, @days@ ter©&

last application @ Q& é\a Q ©§ é?}
Not relevant for QRD 452 as it volatilises rapidly int@ does not ae&umulat@m waté% a%@%ther@re no@x
er

metabolites, degradation, or reaction products in wat been 1@1ﬁe&§7here@e no fagther, 1f"f£0rma§g
provided here. Further explanation is presented i nex &ectl @, <

> v

/°

II1A 9.8.6  Long-term PECsw va]\\’%s fO{@’lONnOV%nga%r bo@s 7, 4 2@§§
days after last appl@atlolk @K O é\g t”\g
SN \ O

Not relevant for QRD 452 as it VOlatlll{@rapl 1nt0&$doe§yot c@lul wa @nd @hern@@re no
metabolites, degradation, or reactlonc@oducts in r havesbeen i ebnﬁe ere no @em{ rmation is
provided here. Further explananon@ pres&ﬂ d in @nex ect1 & @ .

& O
I11A 9.8.7 Addltlonaﬁﬁeldgestllgy @ N @ ) @ 5

@ S

Not relevant for QRD 452 avit VO%H]ISGS rapldl § I@b @%c m&l’ate ifhawatersanid furthermore, no
metabolites, degradatiogther re icts i @ater € been 1denésved "EQerefore\n further information is

provided here. Furthe planat1 n 1ser@m A gtlon 5 S
. & & @
ITIA 9.9 @ te%pd béhav;gur imair \ N> §9 §
&
The summa%below @é beefﬁadapt@ dlre%y fro&%ﬂnex@ectio@% Engg@onmental Fate and Behaviour.
o & v SRS
Rate of&?@nospherlc @%ada@ § W ®

S

The three terpenes i \rpen&d ble (a te@@len yrr% and %imonene,) QRD 460, which comprises16.75%
of the plant protecgign pro@gct QRI¥452 ave degrgded quickly ifir. Rates of degradation were estimated using the
AOPWIN (Atn@spheri@%xida@n Prggram Mic@ dows program in EPI Suite™ 4.0. The program
estimates thesggfc corfant he amlosphgrlc gasp as reaction between photochemically produced hydroxyl
radicals and organic chemi€als.
olefinic/aggfylenic compgunds.

soe

ate%@e ra onstant for the gas-phase reaction between ozone and
ally @'als matés, the rate constant for gas-phase reactions between nitrate
radicals <@hd organic @Qemlcal $hat occur ig ~The rate constants estimated are then used to calculate
atmo&gglenc half hveéﬁr organic co ounéasedgn average atmospheric concentrations of the hydroxyl radicals,
ozoftg and nitrate radicals 201 1@ )

@ £ B S - N
The estimationgmethods used 4@ AQ N ar@)ased on the structure-activity relationship methods developed by
Atkinson an -workers wgt® some updatggyby EPA contractors. AOPWIN only requires chemical structures to
make the esfitatioagz At @on§’0rk aﬂ@he work of his colleagues for estimating half lives of organic chemicals
in the sphef@ has been re ed in Section 3.3 of the Focus Working Group on Pesticides in Air Report
(SANGQF105 006 c%v 2,Psticides in Air: Considerations for Exposure Assessment, Report prepared by the

F OCSS W(%@ng Gg§p 0§§ﬁcides in Air, June 2008.).

Table 9 (below) summarizes the estimated atmospheric half lives of the three monoterpenes in the terpenoid
blend 460 and the plant protection product QRD 452.
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Table 9.9-1. Estimated half lives of the monoterpenes in air based on the AOPWIN in EPI Suite™ 4.0.

Compound Half Life in Air Reactant
=S
AN
a-terpinene 29.1 minutes @ hydroxyl radic Q
1.7 minutes ozone @,
“may be important” f§ nitrate radfgals _ @®
p-cymene 15 hours % hydroxy@dic@
92,
d-limonene 35733m1nut%%@ @& hydrwgﬁl ra{%als & a
minu ozo
S
0.9-9 r@mutes @< g&n@rate f@lcaISQ é
S
It is appropriate to consider the fate of each terpene 1ually and so i on@ jon fr@ a lltéature search s een
summarised as follows. @ N @\ %
K D" N éﬁ 7, @ "~ "\ﬂ
Route of Atmospheric Degradation of a-Terpiféne @ é\ﬁ @@’

Identity and quantification of gas-phase prd&%ts fiom t}x0 ono is of erpl e was reporte“@ et al.,
(2006). This monoterpene was rapldly 1zed\Nlthln@ mlmtes) the formatiQn ﬁnero as-phase

products whose structures were deduc y, thass s Y. wer mglecu products included

formaldehyde (4 % molar yield), aceta ehy Csx(l N lartggeld)\f icsaerd (1 yield¥acetone (6 %
e (31 é@i on strugt al assignments

molar yield), acetic acid (10% mola@wld} an u;ééentlﬁ%pro S
Y n(@gls ot@ terpi@ne was proposed and is
@ ¢ % @

derived from mass spectrometry o par% mechghism {or thg
presented in Figure 9.9-2 belowsQ>™ g
e

@}@’&Q\o@@)

S L
@
& @’@@@ o §© o & S @Q
@@@&\@@ OQQ@@&@
& s S @ O
S D o WO K
¥ §£.0 O« e @ @
AN NI
o R, Ao S @ W
& FEEFSsTe
Q, Q\
TS
9 & & & S
Q @"\@@
@ O & .0 & . 0 @
Q@ O &SNS
o8&
<) S L9 @
& @@f%
SERFR
R %@%@ﬂ@\
N > s R F
> &Q@&©
@
& & "
@&&@@§©
IS
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Figure 9.9-2. Partial mechanism for the ozonolysis of a-terpinene (-et al, 2006)

ﬂ H

T N

m'z ]11

3 II_‘.Ia -

a-lerpinene (m/'z 137) /&/"\

m'z 16%|and{m'z 15

S & & & S
The au@ noted that the hlghé@yleld ofas pro@ct other tha @e low molecular weight products, accounted
for no more than 6 0/ omu@t ﬁrst@enerat\\ﬂ% pr&@ucts weke not detected. Thus, certain observed product
ions were likely se d gx&irano 1e§§ﬁ"hus @terpm@e 1s @adlly degraded by ozone in the air to form

numerous gas-pha pro
@ & . & &

Route of Atl&pher%e@at%\of p;@nen%@ @@

Literatu@scussmg the Rature %e de adan@ of p@mene in air was not available. Thus, for p-cymene, there
are just the estimates Qr Rthe e of d at in a;r owever all three terpenes have a lot in common and it is
higl@ﬁkely that the‘ﬁ&brea lar certamly rapid.

Route of Atmoiﬁerl§)egra on Lm@lene

- t § (199%) smd@ the &mospl@@c oxidation of d-limonene and characterized the reaction products.
They are@ ictecin Figuf®9.9- é@

SR
S @ @
)

&
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Figure 9.9-3. Reaction products of the d-limonene-hydroxyl radical reaction taken from Figure 2 of .
-et al., (1992). The abbreviation u.d. refers to unimolecular decomposition.

— +
X o JF5e
/ & & S &
|II \wdcf ?‘Jdca Q @Q § v S
! @ &© o R § K©
'III a’ Q %) > S © &@
/ r:—n:n + X0, . @ R \© %) Q@
\\/%o @ N D \% %
é-l-l:l'" é 20 L & Cf& N
v
S & & © $ & &
-~ SRSISESC R
\ RN NI A S S
\ RS & o &
, RN W, v S S E o
¢ TS Ny S
Re o & § 9,0 &
@@ &Q @ &@ ES) . S &
[ O N @ @\ 9 o
Oz &4 @ T
AN S A& TS S
S @ o %
X & .9 S @ N S °
LS A S = @ S &\
NIV
@ S @ u. g, O @//L. .@2:‘ @
S (O NTON my e & S
NN N O Y L
o O N @ K
o & .0 0O « (& @
o O & N @ + F@HDQ HO,
QD & & & SRS
A \@ \@ o & » O §\©
Fa s F s
I

o & o
As shown, OI@@ajdical@add a&%s either of t@@?wo tmsaturd carbon-carbon bonds to ultimately form carbonyl
N K 9 <&
degradates.% Q A
o & @ N

-ggl., (1994) @so idené%ed iacetyl&l- etl@/clohexene and a keto-aldehyde (Figure 9.9-4 below) by
GC-FI using an authentic encé®and and@GC-MS and GC-FTIR, respectively, thus confirming the
ide%caﬁons for two of t&'h dr@} 1 radjcal- ated carbonyl degradates reported b -et al., (1992)

v ydréay gﬁgg yl deg p y N :

@
g@g\%% é\@Q
@ & S ©
SR &
é\’ O @O%



AgraQuest, Inc. Requiem® EC (QRD 452) Doc M III, Sec. 5
June 2011 Terpenoid blend (a-terpinene, p-cymene, d-limonene) QRD 460 Page: 14 of 17

Figure 9.9-4. Two identified products of the OH radical reaction with limonene (-et al., 1994) .

H,C O

cH, & &

ISERNS
CH, S O & 2

. A
N 9 DA
The same carbonyl compounds form (along with@rmic %4d Cyeard Cg&érbm%% acid@gy reaction %d—limqpene
with ozone (see Figure 9.9-5 below). S\ @ \@ Q IS © @ @§
NS S Q
0 X
Fiiure 9.9-5. Simplified mechanism for@% int@ction@ d-gilﬁonene@th azone @ tal@yfrorﬁure 3

of et al., (1992). R O &
SO

/@f
e
4,

Q
@9 . S 9 O %@
Importantly, the rese@ers so hoted that th@@rs}%@\leraﬁon products were as reactive towards OH radicals and
ozonésas the parentzgomp . They ¢ t(@ention that the second-generation carbonyl products are not
exp%ted to accumulate in‘ghe at@sphergut rdther undergo rapid oxidation to yield carbon monoxide and free
radicals. An exa@ple illustratingshe fi r degradation of 4-acetyl-1-methylcyclohexene, formed from the reaction
of either hyd@l radi&}& o dne with limonene, is provided in Figure 9.9-6 below. In this case, smaller carbonyl

compounds, el;@ﬁ@rma @»( ydg&glyox@d 3-oxobutanal, were formed.
2 o 9 &
Y N
& e S
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Figure 9.9-6. Reactions of 4-acetyl-1-methylcyclohexene with hydroxyl radicals (_et al., 1992).

0, NO

It
§oo 0 ¥
&Q\ (O Hp@gﬁﬂt‘ﬂp@
9 . >
& - oeo s RO ¢
@@© \ F -@@0 %\CHP@ + CO
Q @ G D
It is also repc?@d thatg%ac Exlde nitrpPen pr@uce lower molecular products including formaldehyde,
acetaldehydg, formic acid, n yac@ 1tra@(1nternatlonal Programme on Chemical Safety, Concise
Internati Chemlcal@Asse§‘ @ocu t No 5, Limonene, World Health Organization, 1998
(http:// .inchem (@docu en s/oq%ads/m c1ca@§)5 htm)).
Y

Thus\ reactions of d- hm(@ne v@i hydrogyl r@lcals ozone and nitrate radicals lead to a series of carbonyl
compounds that @%further cggfled % Iy s 1 molecular weight entities.

O
Conclusmn@

In concl“@?%n en01 bler@temmene p-cymene and d-limonene) QRD 460, being highly volatile, is likely to
degra{gé?ram @ n aighahd teform smaller, naturally occurring molecules in the air. This matches the anecdotal

e fr natu@ily rring terpenes such as d-limonene in oranges where the citrus fragrance dissipates
rap breakmg the orange skin or slicing the fruit. It also matches anecdotal evidence from the use of d-
llmone here it is used as a fragrance and the scent disappears after a few minutes.
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There is no evidence that any of the constituents of QRD 460 and QRD 452 persist in air. The models suggest that
they all break down rapidly via hydroxyl radicals, ozone and nitrate radicals in a matter of minutes or hours and due
to the nature of their chemistry as terpenes, it is commonly accepted that they and their break down components will
present no significant risk to the atmospheric environment. Anecdotal evidence from natural foodstuffs containing
these terpenes and from their use as fragrances in household items supports this position. S

S S o7
, _ @ o
Risk assessment in Air @Q & \@
Following the principles of the dossier guidelines and the Focus Working Group @%Pestlcldes in & Re?éﬁ 9
(SANCO/10553/2006 Rev 2, Pesticides in Air: Considerations fog Exposure A{%sment Rep&;mpre ared by @:@\9
FOCUS Working Group on Pesticides in Air, June 2008.), it iasual to esti the likely pr@lcte@vlron@ntal @
concentration (PEC) of QRD 460 in its product QRD 452. This PEC calcul is usually @fom@ to a@ﬁl @
comparison between the PEC and exposure scenarios in o parts of the{dossier. As ne@ér soﬂ% watéd Q&

compartments are viewed as relevant for risk assessme e following cula@jm @deaf kas been perfor.
a@

on the basis that the concentration in Glasshouse air igrost llkely thworst e as it iSSa te\@mallﬁont
13 \
compartment area (as opposed to the “open air’ ﬁ%él) % @ N
Calculation of the PEC of the Active Sugtanc Q@ 45@@7Gla@house ir g & °
& % < @ @
O &
& &
EU Directive 91/414 requires the calcula@n of ﬁ%Eredl @d @nmenﬁ? Co trat PE n air a@lough does
not provide detailed guidance on how, s sh be& iedsqut ( @é'\ 32 For QRD 452, a
product containing the three terpene@a -terpinen cym% e and.@Hlimorgye, t Ecaéeva{&to a glasshouse
application is presented here. The @kulat{g was gom plished @Hot @ ©© “
AR Q
Assumptions v & @@ & g & o\@ ©
@ B @? v Q@ Q\ %@
&
& & o NS

v" The maximum agphc x@rate @QRD@Q m@% gre, Qousés 1.5%% kg (cr{@l GAP) active
substances/hg {10 L pr@&ucﬁ@ @ @Q 2o © AN
v Area of a typical %Sgla h@s 2 with  afotal ve 0@01 M@BANCO/10553/2006 Rev 2 )
v Al three@ctiveﬁ‘bstanc&s are olatlllzég nto @% glass‘l%use \~' tely after spraying. Previous
remd@echr@s die€yvith t@atoe&i@hst@tgreen@nd p rose t application rates greater than the
curgently pro%sed l%Bel ra@ haveyindica @g that terpenes vohaglize within minutes to one hour after
y applicatio %emd on 41 hu& e assumption of immediate and complete
& latilization afer sgr@lg represents.asreas e%le atbeit a,v@rst case, scenario.

VoA glasshou@mﬂa@n ra@af 33(@lour@m@410553®06 Rev2 )

Thus, 1523 g actlv?sub@es 025 39 &CUVC @bsta@ sprayed
0

39 g active s@nces@ 1 M3@O 043 mg\ fe00 L 43 mg/L = PEC greenhouse air

*Area of house (256 M%ar@ h@ge 16@)00 %@f 0.0256 (i.e., 2.56% of a hectare).

It should be noted tha%@ evi nce f ing,th 1terature and anecdotal evidence suggests that none of the
terpen®’ constituents [ Z0) pei§ist in the air and are rapidly broken down. This means that the
PEC air as calcul@t%d has lﬁlted @lue a@lt isa @st case and any exposure is very short lived.

&%Qﬁ?&@@

§ o
@§§@©§©
S
O o ©
{*@Qv\g
S L2 @ N

<&

©
1 Theseies are also submitted and fully evaluated in Section 4 of the QRD 460 dossier (Points IIA 6.3.1/01, IIA 6.3.3/01 and
1A 6.3.4/01)
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IITA 9.9.1 Spray droplet size spectrum — laboratory studies

This is not an EC data requirement.

IITA 9.9.2  Drift - field evaluation , @ @6
N o8
This is not an EC data requirement. @b &@Q @@
IITA 9.10  Other/special studies § S &
@% SRS
IITA 9.10.1  Other/special studies—laboratorygdies Q@ @@3\’ ©\ %@ &@
> Q
No other/special studies have been carried out. %@X §© xé\a Q ©§ é}
X $ N
IITIA 9.10.2  Other/special studies—ﬁeldies @ o\@ @Q \© %@) Q@
) _ _ & 9 N w @é S v
No other/special studies have been carried out. © @ é\ﬁ @,& &3 3 %
kS @ é &
N IR @Q S & & e
SN RS SN O S
SIPSIIR Nl
o & & SENC S
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Ve & d § 9.0 & =
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